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History op

Cooper's Cattle
FOR THE DESTRUCTION OF TICKS

IP

CATTLI TICK

Cooper's Cattle Dip is the result of 5 years continuous research work, not only by chemists working in a

Laboratory, but by Practical Cattlemen working under practical conditions in badly Tick-infesled areas.

It was m 1905 that our search for the Perfect Cattle Dip commenced, and the method we adopted was to purchase,

purely for experimental purposes, a large farm right in the very heart of tl-ie Tick-infested Coastal Area of South Africa.

This farm is called Gonubie Park, and is close to East London, in the Cape Province.

What we aimed at was the co-operation of the trained Chemist and the practical Stockman ; so a Laboratory was erected

on the Farm in charge of our Head Chemist, and the practical Manager m charge of the Stock was told that his first, and

indeed his only duty, was to assist and further, to the full extent of his power, the research work of the Chemist.

It should be mentioned that, previously to its purchase by us, the Farm had been practically abandoned owing to the

Tick infestation being so bad as to preclude absolutely the raising of either Large or Small Stock— for tick? in South Africa
'

are the cause of many other diseases besides Red-water or Texas Fever, which is the only Tick-borne disease of economic

importance met with in most Tick-infested countries. One cannot conceive of a more gros:ly Tick-infested area than was

Gonubie Park. It was impossible to keep sheep there for any length of time, as they died from Heart-water, transmitted by

Ticks, within a few weeks. .^bout 80 '.. of the calves born there abo died from Heart-water or some other tick-borne

disease ; whilst dairy farming was in such a deplorable state, due to the ravages of Ticks, that a cow with a sound udder and

teats

was a great rarity, and it was not an uncommon occurrence to be compelled to sell to the butcher, owing to their udders

)eing completely ruined by Tick bites, what had been really first-class milking cows. Stock raising, as an economic farming

Jiroposition, was impossible under such conditions. Here, then, was excellent material for us to work upon.

Our next step was to equip the Farm fully with Dipping Tanks, and there are four of these on the property—this number

being necessary to permit of simultaneous comparative tests of various experimental mixtures, of which hundreds were tested

before Cooper's Cattle Dip was finally evolved.

1 It is a principle of the
"'

Cooper
"
business not to put on the market an article upon which the reputation of the Firm

iannot be staked, and so these lengthy and very costly experiments were persisted m until the Perfect Cattle Dip was arrived

at, notwithstanding the fact that, at a very early stage of the researches, a Dip was found which was superior to any Cattle Dip
then on sale. But this Dip was not the Perfect Dip, and thus did not satisfy us ; and so the experimental work went on for

Several years, for rather than offer the public a dip which was not completely satisfactory, we preferred to see the business going

to other firms offering inferior dips, until we had a Dip really worthy of the
"
Cooper

"
reputation.

' And that policy of restraint has been rapidly and completely vindicated, for at the present time practically no other

Proprietary Cattle Dip is used in South Africa, and the success the Dip has met with since it was first offered for sale 4 years

ago cannot be more strikingly emphasised than by the list of the Governments and Administrations by which the Dip has been

approved, and, by wfiich, with but two or three exceptions, it is being actually used in Official Cattle Dipping Operations.

The list is given below.

We submit that this list is the most convincing evidence that could possibly be produced of the merits of

COOPER'S CATTLE DIP
COOPER'S CATTLE TICK DIP

Hat receivtd the official appreoal of the following Countrieti

VbIoo of Sonth Africa, Nortliem Rhodesia, Brazil, Basutolaad,

Nyasalaad, Swazilaad, Soothern Rbodesla, Madajascar,

•ritjgb East Africa, Qermao East Africa, Portagnese East Africa,

Portuguese West Africa, E^pt, Arfentlae Repablic, Qaeenslaad,

United States of America, New Sontb Wales,

Northern Territory of Aastralia.

Manufacturers : WILLIAM COOPER &

WEST INDIAN AGENTS i

ST. KITT5: .^. L. Horsford & Co. ANTIQUA: Bennett, Brr<«B ft Co.
JAMAICA; D. Henderson & Co., Kinfrston.

(ikHNADA: Tbomson. Hankey & Co.
BARBAU05: Barbados Co-operative Cotton Co., Ltd.

BAHAMAS: \V. N. Twynam. Nassau.
TRINIDAD: T. Qeddes Qrant. Port of 3palo.
BRITISH GUIANA: 5andbach. Parker & Co.

ST. VINCENT: Corea & Co., Kingstown. NEVIS: S. D. Mslone.
DANISH WEST INDIES: A. Schmlegelow. St. Croix.

MONTSERRAT: W. Llewellyn Wall. DOMINICA: Hon.H. A.PraniDtoa.
ST. LUCIA: Burnard Sons & Co., Castries.

NEPHEWS, Berkhamsted, England.
BRANCHES : Tereito, Ciiica{o, SjiMtj, Ntlboano, AocJiJaa^ Batatt Aiie*, Honte Viilco, Pasta Arau, E«it Loadon, Od«s«.
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which may entail unpleasant consequences in the near

future. It may reasonably be urged that the (juestion

is one which mainly concerns the large cultivators and

estate owners: that it is a general economic one bearing

on the welfare of the community, and on that of the

labourers on whom the successful working of the estates

depends. It would appear that it would be prudent for

estate proprietors to give careful thought to the matter,

and to ensure the presence of a good food supply, each

in proportion to his stake in the country. Such a course

may necessitate the surrendering of a certain amount

of apparent profit from staple crops; but the problems

•confronting these islands now are not those of merely

making estates pay, as was the case in the early period

referred to at the beginning of this article, but concern

vital matters of food to eat, and the maintaining of

workers of all classes in a condition in which they may
adequately carry on the production of money-making

staple crops.

The obvious course is the production of reasonable

quantities of quickly grown foods, such as sweet potatoes,

Indian corn, Guinea corn, beans and peas, and other quick-

growing crops. Other crops which take longer to produce
should also have consideration, each in the circum-

stances where it may be grown to advantage: different

islands present very different conditions when regarded

from the point of view of the suitability of producing
certain cro|)S. In this connexion attention will be cen-

tred upon such crops as yams, eddoes, bananas, plantains.

The raising of pigs, as a readily available means of

increasing the supply of food in these islamls, not to

speak of the importance of the matter from the point

of view of exports, has not received the attention 'vhich

the subject appears to warrant. There is a limited

industry based upon the raising of pigs confined in

pens, but it would seem that there is wide scope for

the raising of pigs upon pastures, or penneil upon
cultivated ground, and that there are large areas in many
islands where work of this kind coul<l be c.irriec! m
to advantage.

Amongst the ob.stacles that stand in the way of

-adequate production of West Indian food supplies are

the difficulties incidental to storage and to distrib-itiou.

Certain food crops, such as sweet potatoes, bananas,

breadfruit and the like, will not keep long and have,

in existing circumstances, to be disposed of i[uickly; at

the same time the facilities for distribution are defec-

tive, consequently waste may ensue and the cultivators'

efforts be discouraged. Again, locally grown grains

are difficult to store on account nf their liability to

become mouldy and to be attacked by in.sects— re^il

difficulties which deter pioneers.

The question of storing grain has been actively

dealt with by two West Indian Governments, Antigua
and St. Vincent, which have erected Hess Corn Driers

and arranged for their use in various ways, either by

placing the machines at the disposal of the growers of

grain, whereby their crops may be dried for storage at

moderate rates, or by buying, drying and storing grain

on co-operative lines*. Progress in this connexion is

necessarily slow, but there is reason for thinking that

the establishment of these driers will prove of consid-

erable .service and lead to many useful developments.
In the case of many vegetables the question of

keeping may be overcome by converting them into meal.

Much attention was given to this question some years

ago, and some progress was made in ascertaining what

may be done, particularly in the case of sweet potatoes.

Useful work has also been done in connexion with the

prepaiation of banana meal. The preparation of corn

meal is well understood, and the limitations of home-

made, whole corn meal realized. Guinea corn meal

is also a recognized article of food, but practically in

Barbados only.

At this juncture the problem of meal-making
deserves to have special consideration. It is recognized

that the first essential is to have the means of drying
the material. There are many forms of drying machines

on the market, several of which may prove suitable.

Experiments have already been made with some degree
of success in the drying of material for the production
of meal by means of the Hess Corn Drier. Work

already done in this direction by Mr. W. N. Sands,

Agricultural Superintendent at St. Vincent, is quite

encouraging and will have further attention in these

pages.

Some ditficulty is experienced in inducing people

to eat new forms of food: the suggestion to use sweet

potato meal or banana meal has not found very ready

response, so that, except under pressure of necessity,

it would appear that a campaign of educating and of

advertising is necessary to ensure the adecjuate

introduction of new meals into common use.

(3ne form of vise which is easy and economical, and

which forcibly appeals at the present moment, is to mix

certain meals with wiieat flour in the making of bread.

This idea is not a new one: indeed it is extremely old,

and one of which the legislation of various countries

has taken cognizance. Kxperiments which have recently

been made at Antigua are referred to on another page
of this issue (p. -4-). From these it is evident that there

is considerable scope for the local use of various meals,

*
Agrlcnltural News (Antigua), Vols. XIV, pp. 5.% 75 jiiid

100; XV, p. 202: (St. Vincent), Vols. XIV, p.lOOi XV, p. 3»1.
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such as those prepared from corn, Guinea corn, sweet

potatoes, bananas, breadfruit and others, in the

making of bread. By such a process there would result

si decreased demand for imported Hour and an increased

consumption of locally grown food, with the concom-

itant stimulation of local enterprise and ingenuity.

This aspect of the case deserves the consideration of

the local Governments who require large quantities of

bread for the use of various public institutions.

It may be noted that of recent years there have

been considerable additions to the supplies of foods

produced in the West Indies and British ( luiana. The

most notable is the development of the important rice

industrj' of British Guiana, whereby that C "olony is now

supplied with rice of its own production, and an export

trade of considerable magnitude is being built up. In

1915 the export of rice alone amounted to !>,230 tons

valued at some £134,907: in addition to this a

very large quantity is consumed within the colony.

The cultivation of rice is also becoming important
in Trinidad. There are limitations to the extension of

this industry in the West Indian i.-ilands, for rice

appears to be intimately associated with Hast Indians

and low-lying country
—conditions that are not widely

met with, so little expansion of this industry can be

looked for north of Trinidad.

It may not be generally recognized that the cotton

industry has contributed in no unimportant degree

to the food supply of these islands. There is now

a large output of cotton-seed oil which finds a ready
local sale. The importance of this aspect of the case

may be recognized when it is stated that the output of

cotton seed in the West Indies last year must have

exceeded 1,880 tons, a (juantity which would be

capable of producing some 7.5,300 gallons of oil.

Indirectly, too, cotton is capable of contributing

largely to the food supply through the cotton-seed meal

which results from the expression of the oil. This meal

is capable of forming an important addition to the food

of cattle and thus of increasing the output of milk and

beef. It may be regretted that this application is not at

jiresent made as full use of as is possible and desirable.

Another addition to the tood supply arises from

the increased cultivation of coco-nuts, t'oco-nut oil is a

valuable article of food, while the meal remaining after

the expression of the oil is a valuable food for cattle; it

has the advantage, not possessed Ijy cotton-seed meal,

that it may be used as food fur pigs, anil should tend

to make pig-raising an easy and remunerative business,

with the consequent increase of locally produced food.

It must be admitted that there are extensive

opportunities for the production and use of locally

grown food supplies, though skill, care, and patience
will be necessary in realizing them. In order to

stimulate progress it is necessary to create sound

public opinion on this question
—an object which

may be obtained by ventilating it in meetings of

representative bodies such as the Agricultural and
Commercial Societies, and through the activities of

officers of the several Departments of Agriculture.
It is extremely desirable that vigorous efforts should

be made to ensure more lively activity in this

connexion.

SEA ISLAND COTTON MARKET.
Messrs. Wolstenholme and Holland, of Liverpool,

write as follows, under date December 11, 1916, with
reference to the sales of West Indian Sea Island
cotton:—

We have nothing to add to our last report with regard
to West Indian Sea Lsland cotton but e.tpect when the new
crop comes in quantity on the market it will command good
prices.

The report of Messrs. Henry W. Frost & Co. on
Sea Island cotton in the Southern States, for the week
ending December -2, 1916, is as follows:—

ISLANDS. There has been no change in the market this

week. The receipts were 22-5 bale.s, sales 78 bales. All of
the limited offerings of Fine were taken at 52c., and of
Extra Fine at -j-'jc. to 56c., but at the close of the week with
advanced quotations in Sivannah, Factors have advanced
their prices he. to Ic. Consequently quotations are advanced
for —

Fine to 52k. to 53c. = 54c. to 54.'.c. landed.
Extra Fine to 56c. = 57ie.

There have been no sales as yet of planters' crop lots of
E.vtra Fine.

cEORGiAS ANi> Fi.OEiDAS. The buying on account of
the Northern Mills continues active, taking all offerings at

hardening and advancing prices, so that the market closed

very firm at Ic. higher. The shipments to the mills you will

note are very large, notwithstanding the embargo on freight
by the New Haven Kiilroad, the total this week from Savan-
nah being 3,312 bales, and from Jacksonville 2,236 bales,

aggregating 5,.")4S bales. At this rate the crop is disappear-
ing very rapidly, and the unsold portion of the crop is getting
into strong hands, the planters and small holders having
disposed of their stocks very largely.

We quote, viz:—
GEOEGIAS AND PLOEID.IS.

E.v;tra Choice and Fancy 52c. to 53c = 53.Vc to 54ic. landed^
Choice and Extra Choice 52c. = 53jc.

The exports from Savannah for the week were, t >

Liverpool 100 bales. Southern Mills 109 bale.--, Nortbeiu
Mills 3,103 bales, ;uid from Jacksonville to N'orihern Mills

2,236 bales.
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STANDARD BREAD.
The high price of bread in the West Indies at the

present time, and the possibility of a shortage of fiour

in the future, make the tbllowing article appearing in

Nature for November 23, both interesting and impoi'-
tant to West Indian readers, as well as to the people of

Great Britain:—
The decision of the Government, which appears likely to

result in the general consumption of 'standard bread', will no

doubt be received with varied feelings by various sections of

the community. In view of the certaintj' that such differ-

ences of opinion are likely to arise, the following brief sketch

of the facts of the case so far as they are known may be of

general interest.

Under normal conditions at the present time, the average

practice of roller milling results in the recovery from cleaned

wheat of lather more than 70 per_cent. of its weight of tlour,

the remaining 28 or 29 per cent, of the wheat, consisting of

various grades of 'offals', being sold for feeding stock.

The changes announced last week would make it com-

pulsory to recover 80 per cent, of Hour from wheat, which

would increase the amount of flour by about 8i per cent., and

decrease the amount of offals for stock-feeding by a like

proportion, the percentage in both cases being calculated on

the amount of cleaned wheat available for milling.

On the basis of the amount of flour produced in the

United Kingdom for home consumption in the years immedi-

ately before the war, the change announced would increase

the amount of flour available for bread-making by very nearly

600,000 tons, which would provide an extra 2-lb. loaf for

every inhabitant of the Ignited Kingdom every three weeks,
or seventeen extra 2-Ib. loaves per head of the population per

year. This is by no means a negligible increase in the bread

supply, and it is doubtless considerations of this kind that

have induced the Government to take action.

If, however, we examine the result rather more closely,

we find that the increase in the nation's food supply may not

be so great as the above figures indicate. In spite of repeated
statements to the contrary, bread made from 80 per cent,

flour is not so nutritious, weight for weight, as bread made
from 70 per cent, flour— at any rate, for the supply of protein
and energy for the general population. Although 80 per
cent, bread contains, on the average, rather more protein than

70 per cent, bread, the digestibility of the protein in the

former is rather lower, so that the actual weight of protein

digested by the average individual from 1 R). of 80 per cent,

bread is rather less than the amount digested from lib of 70

percent, bread. Again, the energy value of 80 per cent, bread

is rather lower than that of 70 per cent, bread. Still one

more correction must be made in order to arrive at the actual

increase in the national food supply which will result from

the general adoption of a milling standard of 80 per cent.

It is pointed out above that the recovery of 80 per cent,

of flour from cleaned wheat entails a decrease in the supply of

the finer wheat offals for stock-feeding to the extent of about

600,000 tons. These finer offals are largely used for feeding

pigs.
Their transference to human consumption would therefore

decrease the production of pork and bacon, and this must

be allowed for in estimating the total effect of the proposed
alterations in milling. After applying all these corrections,

it appears that the general adoption of an 80 per cent,

standard would undoubtedly give a substantial increase in

the amount of digestible food for the supply of protein and

energy for the population of the United Kingdom.
The possibility that the food value of bread would be

sub.«tantially increased by the adoption of the 80 jier cent.

standard because the content pf the mysterious constituents

known as vitamines would be increased by the inclusion of

a greater proportion of the germ and of the outer layers of

the grain, is perhaps scarcely worth discussing in this con-

nexion. Such constituents are supplied by other items com-

prised in an ordinary mixed diet, so that the vitamine content

of bread can have little practical significance except in the

very few cases where bread forms the whole, or very nearly
the whole, of the diet.

The price of wheat offals for feeding stock is now so high
that the adoption of the 80 per cent, standard cannot be

expected to make any considerable reduction in the price of

bread. Even the compulsory admixture of a considerable

proportion of other cereals such as maize, oats, or barley,
with wheat for bread-making would not greatly cheapen
the loaf, because these cereals are not very much cheaper
than wheat. The important point in raising the mill-

ing standard and in including other cereals among the bread-

stuffs is that it would widen the sources from which the

national food supply is derived—• a most desirable end under

existing conditions. To summarize, the result of a compulsory
80 per cent, standard would be neither better bread nor

cheaper bread, but more bread.

BREAD DILUTED WITH SWEET POTATO
MEAL AND CORN MEAL.

Dr. H. A. Tempany, Superintendent of Agriculture for

the Leeward Islands, has forwarded to this Office a report on

experiments connected with the baking of bread from flour

diluted with sweet potato meal and with corn meal, carried

out with the kind cooperation of Mr. H. S. Mendes, on
the recommendation of the C'entral Board for Co-operative

Organizations.
For the purpose of these experiments, a quantity of sweet

potato meal was prepared in the Government laboratory,

.\ntigua. In making the meal the potatoes were not peeled,
as from a commercial stand-point this operation adds very

appreciably to the cost of production. Sample loaves of

bread were baked, using wheat flour as a basis, diluted with

sweet potato meal prepared as above stated, and with corn

meal, in the following proportions:
—

Series A: Wheat flour 3 parts,

Sweet potato meal, or corn meal, 1 part.
Series B: Wheat flour 2 parts,

Sweet potato meal, or corn meal, 1 part.

In both series of experiments very satisfactory bread
is .said to have been produced. The bread diluted with
sweet potato meal was brown in colour, and resembled both
in appearence and flavour whole meal wheaten bread; that

diluted with corn meal was of a very pale-j'ellow colour, and
of a distinctly palatable flavour.

It will be observed that attention is directed to the

fact, that in the preparation of the potato meal in these

experiments, the potatoes were not peeled. The peeling of

the potatoes in the preparation of potato meal may rightly be

regarded as an unnecessary addition to the cost of production,
for the simple reason that the skin of the potato is very thin,
and the amount of such material introduced into the meal
would be so inconsiderable as to have no harmful effect on
the bread produced, either from the point of colour or flavour.

It seems that all that is required in the preparation so far, is

to have the potatoes washed thoroughly clean.

The success of these experiments appears to have been

complete. Another point, however, occurs to us in connexion
with these experiments: it is whether bread produced by an
admixture of meals as shown above, could not be rendered
more nutritive with the addition of bean flour, which ia
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known to possess a higher percentage of nitrogenous matter

than potato tlour.

In this connexion reference raisht be made to results of

experiments which were rarried out in the West Indies in the

preparation of sweet potato meal, nnd published in the West

Jiviiaii Bulletin, Vol. II, pp. Sy'^-S. Analyse.«ofsamplesof dried

potato meal .showed that the meal is deficient in flesh-forming

nutrients. The point is whether the experiments now in progress

in the Leeward Lslaiids misiht nol lie extended and directed

towards aseertiiniug if the known deficiency in pr 'teid matter

in the sweet potato meal cannot be counterbalanced by

supplementing it with bean Hour or pea tlour, which is

known to be rich in nitrogenous constituents. Might no;

trials be made of an admixture, say, of wheat tlour 2 parts,

sweet potato meal 2 parts, bean meal 1 part or less; or, wheat

tlour 3 parts, corn meal 2 parts, bean meal i part or less.

The above experiments demonstrate that a satisfactory

bread can be made with wheat flour diluted in the manner

stated. It is possible that further experimentation on the

lines now suggested, that is to say, with the addition of bean

flour may show that bread of a more nutritive value can be

made. It is worthy of consideration whether it might not

be well to institute trials on a large scale with a view to

popularizing bread made in this way, thereby reducing the

lrt.rge importations of wheat flour, a:d at the same time

providing a nutritive diet for the people.

EXPERIMENTS WITH LIMA BEANS IN

ST. VINOENT.
Much attention has been paid to Lima beans during the

past year, and trials have been made of the following

varieties: (I) St. Vincent Native Pole, (2) lUrbados Native

I'ole, (3) Barbuda Pole, (4) Henderson's Ideal Pole Lima,

(5) Henderson's Bush Lima, (6) Drier's Improved Pole Lima,

(7) Early Giant Bush Lima, (8) Fordhook Pole Lima,

(9) Fordhook Bush Lima, (10) Large White Pole Lima,

(11) King of the Garden. Of these No^. 4 to 11 were from

the I'niled States.

A series of plots of the American varieties was laid out

early in .June. Most of the seedlings failed to reach the sur-

face; the others grew very poorly and the leaves remained

yellow and sickly. The cause of this was a damping-
(.tt' fungus similar to Pt/thiuui de baryannm. The plots

were therefore adandoned. It was considered that the chief

cause of failure was the abnormally wet weather at this time.

Another series of plots was therefore laid out at the end

of November. A study of the behaviour of these plots has

led to ihe following concUtsions;—
The varieties of Lima beans indigenous to the West

Indies germinated better, and were no-, so subject to the

attack of the damping-off fungus as the imported varieties.

Indigenous varieties also grew more rapidly. The St. Vincent

Native grew faster than the Barbados and Barbuda varieties.

All these three flowered profusely but failed to produce ripe

pods unless provided with supports on which to climb, since

all the pods dropped as soon as they were a few millimetres

long.
The shedding of pods was very marked in the American

types, and the only variety from that country which showed

any promise was Henderson's Bush Lima. The phenomenon
<'f pod-dropping in Lima beans seems closely allied to that

([ boll-shedding in cotton, and is probably due to a similar

set of causes, namely, sudden changes in environmental con-

ditions, and particularly of soil and air moisture.
^

In cotton

there are notable ditt'erences in constitutional liability to

boUshedding. Similar difli'erences also exist in Lima beans.

Selection in the variety Henderson's Bush Lima has now

been in progress for four generations, and we now have
a fairly satisfactory strain which yields well under St. Vincent
conditions.

In regard to maturity, the American varieties are earlier

than West Indian

Thus, H-nderson's Bush Lima matures in from sixty-eight
to seventy-seven days, while St. Vincent Native takes from
110 to 120 days.

xA report has been received from Bequia that a piece of

ground of approximately |-acre in area, planted in Barbuda
beans, which were allowed to run on cassava, yielded over
300 tt). of dry beans. The yield of cassava was said to be

low, however. It will thus be seen that under the drier

conditions of the Grenadines, satisfactory returns can.be
obtained.

The opinion may be expressed that a careful study of

the behavioir of the ditierent varieties of Lima beans from
a physiological stand-point, combined with selection, wiil

result in knowledge which will enable this crop to be grown
quite .successfully in St. Vincent.

Twelve varieties of Brazilian beans, received from the

Head Office, failed to germinate owing to continued
unfavourable weather. (Report on the Agricultural Depart-
ment, St. Vincent, 19 15-16. )

WEST INDIAN SOUR GRASS.
The Director of the Royal Botanic Gardens, Kew,

has kindly communicated to the Coinmis-sioner of

Agriculture a memorandum by Dr. O. Stapf on the

•juestion of the origin of West Indian sour grass. It

is to be read as a continuation of Dr. Stapf's previous
report on this subject, of which a summary was pub-
lished on page 17f) of Volume XV of this Journal.
The memorandum states;—

ilr. Maiden has been good enough to send a report by
ilr. Cheel, one of his assistants, on the Australian Andropo-
goneae which have been connected by various authors with

Andropogon pertusns. the species to which the West Indian
sour grass has generally been referred so far.

Mr. Cheel has also come to the conclusion that the true

Andropogon pertusux of India does not Occur in Australia,
and he considers the A. perlunis of the Flora Australi-

ensis and Australian authors to be an endemic species
identical with Hackel's A.intermedius, va,T. decipien^i. This

he proposes to cill/1. rfetv/nVres, and he limits its area to

Northern New South Wales and (.^Jueensland I have not; refer-

red to Hackel's A. iniei medivs, var. deci/dem in my report on
the West Indian Sour Grasses, because we had none of the

specimens quoted by Hackel as type, whilst at the same
time the description of it did not suggest any connexion with

West Indian grasses under consideration. Mr. Maiden has
now sent specimens of what he and Mr. Cheel take to be

Hackel's 'var. decipiens'. I have no reason to doubt their

identification. This A decipie".s is quite distinct from

any of the sour grasses I have seen. As to the 'Andropogon'
collected by Max Koch on Mt Lyndhurst, S. Australia, and
distributed under the na.xae Andropogon punclatuf, Koxb

,

with the annotation 'good fodder', .Messrs. Jfaiden and
Cheel have no further observation to make, but they, too,
refer it to A. interiin:diux (Y caWedi \t A. iiitermedius. var.

pahidaris in my report). Mt. Lyndhurst is too far inland

to suggest any connexion with the introduction of a fodder

grass into the West Indies at an early time. Thus it seems
to be evident that Australia is quite out of question in so

f.nr as the origin of Barbados Sour Grass (AmpkUopkis
laiermtdius, var. acididaoi my report) is concerned.
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JAMAICA AND THE FOOD SUPPLY

QUESTION.
In recent issues of the Agricultural News, atten-

tion has been repeatedly called to the need of producing
more foodstuffs in the West Indies. Some practical
advice on the subject has been published in the

Jouriud of the Jc.maica Agricultural Society for

October I !)!(), and is reproduced below:—
In a time like this, every available corner of the holding

should be planted with some crop yielding food. Corn, pea.s,

bean.s, and sweet potatoes, are the quickest, and most useful

foods. Foodstuff's are becoming scarce all the world over.

Millions of men that were food producers are now taken

from the production of land and sea products to engage in

warfare. The salt codfish we are all so familiar with, is

a crop of the s^ea gathered by Newfoundland fishermen, large
numbers of whom are now in the British Navy, and there

is a shortage of that food so useful to us here. The most
vital crop to the world, however, is wheat from which the

flour that makes our bread is made: most of our supply
comes from the United States, and there they fear a shortage
for themselves, so that there is talk of restricting exports.
At any rate the price of flour has gone up to a very high

figure and may go higher. On the top of dear bread, we
have lo.'t our supply of bananas for a year, a most important
food to us. When the war began we used to .say that if the

enemy's ships did interfere with our imports and e.xports, we
had hIwhvs our great crop of bananas to fall back upon for

our food supply.

Immediately the war broke out, we communicated with

all our Branch Societies showing the likelihood of foodstuffs

becoming dear, and the advisability of planting food crops
as much as possible. There was a good response to that

advice and almost every crop has been plentiful since, in

spite of the increased home consumption through the dearness

of imported foods.

Jamaica has been one of the best off places .since the

war broke out, and would have continued to be but for two
unfortunate hurricanes in, two con.secutive years. It now
behoves every one who can do so, to plant food crops; it was
advisable at the time the war broke out, it is a necessity now.

Corn. Plant corn in succession as long as there is any
chance of it growing well. We have sent out for planting
70 bu.shels of first class seed corn—all that could be secured—and a quantity of ordinary good corn for seed. After

planting the corn do not let weeds get ahead but cultivate

carefully and get as large crops as po.ssible.

GUINEA CORN. We are very much disappointed that

there has not been a better demand for Guinea corn for

planting, but we suppose because of the good sea.sons in the

ordinarily dry districts, planters are growin=; country corn.

Still suppose we have droiight after November, the Guinea
corn would thrive through it.

PEAS AND BEANS. These are quick and very .sure

crops to grow. They are useful to plant out m odd places.

Everyone planting should plant kidney beans, cowpeas or

black-eye peas through bananas. The planting of kidney
beans can go on in most districts right through each month
to April ne.'ct. Cowpeas and black eye peas do not grow
well in the hills during the winter. They are summer crops
there. But in the lowlands they also can be planted from
October to .April. In the hills, begin planting cowpeas and

black-eye peas in February.
SWEET POT.\TOES. Keep on planting in succession so as

to have some fit potatoes to dig every week. When disease

or weevils have attacked, dig up, gather and destroy all the
bits of potatoes lying about, and plant another crop, not a root

crop.
uARDEN. Everyone should try to grow vegetables like

cabbages, turnips, carrots, beet?, spinach, parsley, tomatoes,
etc. They are good for sale in towns, add variety to the food
in the house, and arc good for the health. .Make the seed beds

fine, but firm down when sowing, .so that the little seeds come
in close contact with the fine .soil. Do not plant deep. The
smaller the seed the ligh'er the cuvering of earth. Sow in

drills rather than broadcast. If the soil is stiff and has not
been turned over early enough to let sun and rain scatter it so
that in spite of cultivation it remains lumpy while you are
in haste to plant (a condition we have often found our-
selves in), make the little diills deeper and wider, scrape up
the fine earth from the footpaths or trenches or cow pen, and
crumble it in the drills. Press it down and sow the seeds.

Cover with fine .-oil, press down again, and if heavy rains are

likely to be hurtfid put a thin covering of fine trash over the
drills. This gives the little seeds a i:ood start in fine soil.

By the time 1 hey are spreading their little roots, the soil of
the beds has become settled and finer. When the young
plants peep up, lift off the mulch, and as the seeds grow, scrape
a little earth into them to support them.

In gardening on a .small scale, it is useful to use seed
ljo.\-es. Get from the shop sotue conden.sed milk boxes (which
are better for the purpose than soap boxes), punch a few holes
in the bottom, put a layer of small stones in the bottom and
fill with good earth pressed in firmly. These boses have the

advantage of allowing early planting safely, as they can be
shifted under cover d heavy October rains come on, which
might wash out the tender sprouting seedlings from the seed
beds in the open. Such seeds as lomato, cabbage and ochro
are usually the better for trai

.-pi .nting; although turnip,
carrot and beet are often transplanted here, they are better
sown thinly where they are to grow

FOWLS Eggs will likely be dearer too, because many
having no spare food for their fowls have cut down their
n'lmber. If flour is dear, corn meal will be dear too. The
thing to do is to plant plenty of corn.

About the only foods that have not gone up in price are
local meatstuffs and milk, ililk has always been dear in

King-ton—6d a quart; in the country it was always cheap
where sold at .3'/. Beef still reiuains at 6rf. per ft and goat
mutton at 6d. per ft., but pork is 7d. per ft. in Kingston
In small country towns beef and goat mutton are 4hd., but
pork is 6rf., even Id. i>er ft. Pig feeding is scarce because
we have no bananas, so that pigs will be scarce too until this
food becomes plentiful.

Out domestic stock is of greater value now to us than
ever, and should be attended to with redoubled watchfulness
and care.

DEPARTMENT NEWS.
Ih-. J. C. Hutson, IS.A., Ph. D., Acting Entomologist

on the Start' of the Luperial Department of Agriculture,
who left Barbados on 1 )ccember 29, UIKi, on an official
visit to (ireiiada, returned to Barbados on January 11,

Mr. W. K. Dunlop, the Scientific As.sist.ant, aiso
eturcied from a visit :,, Trinidad on J.anuarv 11.
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THE NEW YORK BOTANICAL GARDEN.
Of much interest to the West Indies should the Bulletin

of the New York Botanical Gardtn (Vol. 9, Xo. 3-t) prove,
not only because it comprises a descriptive guide to the

grounds, buildings, and collections of the Xevv York Botanical

Garden, but inasmuch as the collections in the conservatories

and flower gardens, which are ranged in difterent compirt-
ments designated and numbered as "houses", include many
species of West Indian origin, and introduced plants now of

common occurrence in the West Indies.

For example, amongst the collection of palms of

numerous species from all parts of tropical and warm regions,

both of the Old and the New World: of West Indian palms,
the collection contains the royal palm of Cuba and Florida,

an elegant plant of the corozo palm {Acrocoinia media) oi

Porto Rico and the Windward Islands: the coco-nut palm,

planted in all tropical countries for its fruit, and for the

numerous uses to which its fibre, wood and leaves are applied
There is also in this collection a group of b miboos, which

belong to the grass family, the most noteworthy of

them being the Chines-; bamboo (Bambusa vulgaris).

Among the specimens illustrating monocotyledonous plants
of tropical regions are included the aniar3-llis family,
which is represented by a number of species of the spider

lily ( Hynienocallis) bearing large w hits flowers, the common-
est being Hymenocallis expansn from the sandj- coasts of the

West Indies. In this collection is also seen specimens of

maguey of the West Indies (a spiny-leaved relative of the

century plant, native of the West Indies, and used there for

hedges). In House No. 4, where are br'Ught together many
kinds of large tropical plant.", the collection includes species
of fig {Ficus elastica) and cacao (Theobronia Cacao) native

of tropical America. Specimens illustrating the chocolate

industry are to be found in the economic museum: here too is

the papaya, or papaw, also of tropical America. A specimen
of the breadfruit tree (/I jvocajyw.s incisa) may also be seen

here. Agaves comprise the plant collection in House No. 6,

among which are many species grown in the West Indies: and

it is remarked that the collection of West Indian Agaves is

especially rich in species. The cactus family is represented
in another department, where may be seen the genus Cereus,

and its many related genera. An interesting economic plant
in House 8 is No/mlea roccinellifera. upon which the cochineal

insect breeds: it is from these insects that the dye cochineal

was obtained. House No. 10 contains specimens of the

aroids, represented by a large number of different species.

Species of Anthurium, known as tail flowers, it may be

remarked, are abundant in the West Indies and Tropical

America, as is the genus Philodendron. In House No 1 1

are brought together many plants belonging to the banana,

ginger, and canna families. There is also here, a collection

of pine-apple plants In the house allotted to the orchid

family is observed an interesting palm, the double coconut

(Lodoicea maldivica), a native of the Seychelles Islands, also

known as the coco-de-mer, and coco-des- Maldives, and one of

the rarest palms in cultivation. Plants of this palm have

been established in Botanic Stations in the West Indies. In

a section of this department is also installed the collection of

Sago palms or cycads.

The museum of economic botany forms not the least

interesting feature of the Garden. Herein are brought

together collections of Sbres, including cotton, rubber,

and allied products; dye stuffs, including fustic, logwood,
and Brazil wood; tobaccos and masticatories, including
cured leaves of the tobacco plants (species of Xicotiana) from

different parts of America; beverages, represented by both

the nou alcoholic and the alcoholic, including chocolate;
fix- d oils and volatile oils, including castor oil, and cotton

oil: starches, including arrowroot, sweet potato flour,

banana flour, etc.: and .sugars.

PALM KERNEL CAKE AS A FEEDING
STUFF.

The Journal of the Board, of Ayricullure of England
and Wales publishes the following results as to the success

obtained wiih this new feeding stuff' in Great Britian:—
p.\L.\TABir,iTV.—(a) The initial difliculty of securing

a satisfactory consumption of palm kernel cake by cattle or

sheep is due less to unattractive flavour or aroma than to

physical difliculties of mastication and swallowing, which
arise probably from the characteristic 'grittiness' of the

cake. With reasonable care in introducing the cake into

rations this difliculty .soon ceases to be of practical significance,

although the rale of consumption is much slower than with

other commonly used cakes.

(b) The difficulty cannot be avoided by moistening the

cake or by admixture of relatively small quantities of

molasses, 'spices' or other appetising ingredients. It

becomes insignificant, however, if the cake be mixed with

other foods in amounts such that the palm kernel cake does

not form more than one-third to one-half of the total mixture.

KEEPING PROPEiiTiES.—(a) Palm kernel cake has been

kept alongside other cakes in the farm store for six months
and showed neither in outward characteristics nor in com-

position anj- sign of deterioration that was not equally marked
in the other cakes, with the exception of linseed cake and

possibly soya cake.

(b) In laboratory tests in which the conditions of storage
were made as unfavourable as possible, the palm kernel cake

did not go mouldy, but, in common with the other cakes

tested, showed considerable decomposition of the oil. A rise

in the acidity of the oil during storage is common to all oil-

cakes.

DiGE.STrBiLiTV.— (a) The direct determination of the diges-

tibility of palm kernel cake and extracted meal in an experi-
ment with two sheep showed these foods to be very

satisfactory in this respect. They must rank amongst the

most digestible foods at the farmers disposal.

(b) Estimates ba.sed upon the results of the experiments
indicate that the |Mlm kernel cake used was worth 3-5

per cent, more, and the extracted palm kernel meal 23

per cent, more than the Egyptian undecorticated cotton-seed

cake used.

INFLUENCE UPON MILK .SECRETION.—(a) In a small-

scale experiment with five cows indications were obtained of

a specific favourable influence of palm kernel cake upon the

production of milk-fat, leading to a slight increase in the

fat-content of the milk.

(b) This increase was more marked in the everting milk

than in the morning milk

(c) The magnitude of the increase varied greatly with

the individual cows, and in .some cases was within the range
of probable error.

INFLUENCE UPON CHARACTER OF 5IILK-FAT.—The exam-

ination of samples of fat prepared twice weekly from two of

the cows used for the experiment referred to demonstrated

that the feeding of palm kernel cake exercised an effect upon
the compo.sition of the milk-fat such as might be obtained

by passage of some ingredients of the palm kernel oil into

the milk-fat.
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EDITORIAL NOTICES.

Head Office 'i? Barbados.

Letters and matter lor publication, as well as all

specimens tor naming, should be addressed to the

Commissioner, Imperial Department of Agriculture,
Barbados.

All .ipplications for copies of the 'Agricultural
News' and other Departmental publications, should be

addressed to the Agents, and not to the Department.
The complete list of Agents, and the subscription

and advertisement rates, will be found on page 3 of

fthe cover.

Imperial Commissioner of Francis Watts, C.M.G., D.Sc,

Agriculture for the West Indies F.I.C., F.C.S.
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- P. Taylor.

Miss B. Robinson.
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A. B. Price, Fell. Journ. Inst.

St. Lucia Agrricultural and Commercial Society.

The Voice of St Lacii iov December 9 contains

a report on the meeting of this Society held on Tuesday,
November 2.S. The proceedings were opened by His

Honour the Administrator. The first matter discussed

were the recommendations of the Paris Econoniic

Conference, and a Resolution wa.s passed adopting the

views of the Conference. The next matter considered

was that the Society should become a member of the

Associated Chamber of Commei-ce for the West Indies,

the first meeting of which has been fixed for February
1917, in Trinidad. A Prize-Holdings Scheme for cacao

and limes on the lines of a former scheme was suggested.
The members favoured the scheme, and the details

were referred to a Committee. A member then brought)

up the ([uestion of the scarcity of ground provisions.
The view was expressed that the scarcity was due to

some extent to want of labour which was called oft' to

work on the road scheme. Another member felt it was
due in a great degree to the want of better facilities

for transport. Lastly, it was moved that the Secretary
be instructed to write to the Government, requesting
that the agents of the Quebec Steamship Company
be asked to forward a request that their ships should,
when sufficient inducement offered, say, the shipment
of 300 barrels of limes, come alongside the wharf to

take in the cargo instead of remaining at the mouth
of the harbour, which they now do. The Secretary
stated that he was a.sked to bring forward the question
of including among the provisions of the Minor Pro-

ducts Ordinance, limes, bay leaves, etc. This sugges-
tion was agreed to.

^nriciittiiral llinufi
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this issue deals with the local

production of food supplies, and points out that the

problems now confronting the West Indian islands are

not those of merely making estates pay, but concern

vital matters of food to eat.

An interesting article dealing with expuriments
carried out in Antigua in connexion with the baking
of bread from flour diluted with sweet potato meal and
with corn meal, appears on page 4.

Insect Notes, on page 10, deal with the spiny
cittus white fly

— a potential pest of citrus trees.

Plant Diseases comprise a summary of notes on

fungi and plant diseases published during 1910.

Feeding Value of Vegetable-Ivory Meal.

The Journal of Agricultural Research for Novem-
ber 13, 191<), publishes details and results of experi-
ments conducted with a view to determining the chemi-
cal composition, digestibility, and feeding value of

vegetable-ivory meal.

Vegetable ivory, or the corozo nut, as it is commonly
known in commerce, is the seed or nut of the palm-like
plant Pliytelephas macrocarpa. These nuts are used

principally for the manufacture of buttons, large quan-
tities of them being imported annually by Great Britain
and Germany, the United States using about 10,000
tons annually. In the process of manufecture a consid-
erable portion of the nut is wasted in the form of saw-
dust, chips, and turnings. In foreign cotintries this

waste has been mixed with other ingi-edients to be
used as a cattle food. In the last few years consider-
able attention has betn attracted in the United States
to the enormous ammmt of waste material produced
by ivory button factories, and many attempts have
been made to discover a practical use for the material,
aside from fuel. The experiments referred to abjve
were undertaken with that object in view, attention

being directed chiefly to the feeding value of vegetable
-

ivory meal. Following are some of the importari'.
conclusions arrived at:—

'Analyses show vegetable ivory to be earbohydrat ;

in nature, containing about o per cent, of protein, ami
7.T per cent, of nitrogen-free extract. Fat and mineri'l
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matter are negligible, while crude fibre averages 7 per
cent.

'The energy equivalent of the material ranks well

with other carbohydrate foods, and it possesses a fuel

value equal to one-half that of soft coal.

'Sheep ate vegetable-ivory meal readily when it

was mixed with other grains, and digested it very
thoroughly: 'A4 per cent, of the dry matter and 92 per
cent, of the nitrogen-free e.<tract were digested.

'All the carbohydrates appeared to have been

hydrolyzed and absorbed m the digestive tract.

'Cows ate the material when mixed with other

feed, without eviilence of digestive disturbances. They
refused to eat it fed by itself.

'When fed as an addition to a basal ration, the

increase in milk was sufficient to indicate its positive
value as a productive feed.

'Though the methods of feeding necessarily
followed were not such that exact relative values could

be shown, it seems certain that vegetable-ivory meal
does not fully equal corn meal for milk production.'

It is satisfactory to note that these experiments
point to the possibility of a large quantity of waste
material being brought into economic use as

a supplementarj' feeding stuff for live stock.

Home Practice in Agriculture.

The following sumniar\- of a paper which appears
in Bulletin No. -IS-'i, United States J^epartment of

Agriculture, on the subject of school credit for home

practice in agriculture, should be profitable to those

engaged in the conduct of school gardens and agri-
cultural instruction in the West Indies:—

(1) The home farm may be the logical laboratory
for practical work connected with rural school agricul-
ture. Home work carried on for this purpose may
properly be given school credit just as home stud\' of

arithmetic gains credit.

(2) The relative importance of a project from the

.school point of view depends upon its relation to school

study; the amount of education involved: the improve-
ment of the pupil in skill, method, or knowledge: the

results or relative success measured partly by crops or

profits: and the I'eports, essays, exhibits and other

evidence given at school.

(3) The weight given should recognize, besides

the educational factors, the period covered by the

project: the hours of labour involved and the relative

difficulty: the evidence of good management: the

emergencies met and pests combated; and the success

of adults in the same line of work during the same
season.

(4) The rank should depend on evidences of

honest endeavour and thoughtful application of

instructions.

(.5) Both weight and rank should be based upon
the usual method of ranking and crediting school

subjects. Manual practice should not receive too much
or too little relative recognition.

(6) Until local records are compiled and analyzed
from boys' and girls' projects, it will be best to use the

most available records of man labour, modified as to

relative difticulty, number of new operations involved,.
and other factors. The.se estimates ma\- be gradually-
modified as experience is gained. The educational
feature should always be kept in mind.

New Apparatus for Testing the Weight of Grain.

The United States Department of Agriculture has
issued as Bulletin Ao. .'f7 !, an illustrated account of an

improved apparatus for determining the test weight of

grain with a standard method of making the test.

When grain is sold by grade, as most of that which gets
into commerce is at one time or another before it is

finally consumed, the price is almost invariably found
to be parallel with the grade, that is, the highest
grades command the highest prices, while the lowest

grades command the lowest prices. In these grades
a minimum test weight per bushel is usually specified.
Such conditions indicate the importance of the weight
per bushel test for grain. There are various methods of

making the test weight per bushel of grain but these
are not sufficiently standardized to prove really satis-

factory. The special device described in this Bulletin,

is an apparatus which consists in the main of two
parts: the stand, with hopper and overfiow pan; and
the kettle, with a special beam.

Reference should be made for details to the
illustrations in the Bulletin, one of which gives the>

front view of the apparatus showing the hopper to

the left and the filled test kettle balanci<ig the special
beam. Another illustrates the side view, showing the
beam swung to the right, and the hopper and test kettlft

in place ready for filling the kettle.

Pig-Raising.

In the last issue we published notes to show that very
little is being done in Cuba to increase local pig pro-
duction to take the place of the £2,000,000 worth of

pork products imported annually. Yet in Cuba, as ia

many of the British West Indian islands, there is an
abundance of suitable food material available, and

plenty of room for the maintenance of these animals in

herds. The fact was recorded that some enterprising

capitalists in the United States however, have realized

the possibilities before pork production in Cuba, and
have a project on foot for starting a hog ranch and

packing house on 20,000 acres of land about sixty
miles from Habana.

Referring to an editorial in a recent number of the

Agricidtural Xe-tvs on the shortage of pigs. Tropical
Life for October again recommends the keeping of

pigs on coco-nut estates, one advantage being the
manure produced by the animals which would be

partly fed on concentrated foodstuffs like coco-nut cake.

The pigs would need be penned, and some kind of

quarantine station would be necessaiy for isolating
infected animals in the event of disease breaking out.

Efforts should be made to secure the best bred animals

possible, for, as / ropiccd Life, points out, all field

produce realizes a much higher price per ton when fed

to the well-bred stock than when consumed by the,

second and third-rate animals.
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INSECT NOTES.

THE SPINY CITRUS WHITE FLY.-A

POTENTIAL PEST OF CITRUS TREES.

A paper was recently published in the Journal of Apii-

cuUvral Research, Yol. VI, No 12, June 1916, by Messrs.

A. L. Quaintance and A. C. Baker, bringing together all the

important information about the distribution and food-plants

of thirteen species of Aleyrodidae or white ilies which were pre-

viously known to attack" the orange, with three nen- species of

economic importance. Of the three new species mentioned in

the above paper there is one which will be of special interest

to all citrus growers throughout the Tropical Americas and

the West Indies, since it is already attracting considerable

attention in Janiacia, the Bahama Islands, and Cuba.

This insect is known as the Spiny Citrus White Fly

{Alt-uromnihrn uoghnni, Ashby). although it bears other

common names in the ditferent localities where it is

prevalent.*
The brief sketch of its early history is taken from the

above paper, whi e later details about this new pest are

filled in from other sources, including the writer's personal

experience with it in Cuba.

This aleyrodid first came to the notice of the Bureau of

Entomology at Washington in June 1910 through material

.sent from India, and specimens were also received from the

Philippines in that year. Then it was found by E. S.

Wogluni to be widely distributed on orange throughout

India and Ceylon.
The first record of its existence in the Western Hemi-

sphere came from Jamaica, when in November 1913 specimens

were received at the Bureau of Entomology in Washington

from Colonel C. Kitchener near Kingston, and more

material was sent in 19U by Colonel Kitchener and Mr. S. F.

A.shby, Microbiologist at the Jamaica Department of

Agriculture. The latter was the first to describe this in.sect.

which therefore bears his name after it Ashby con.siders

that this insect has been introduced into Jamaica on the

mango from the East within the last twenty years. A. H.

Eitchie, late Government Entomologist of Jamaica, in his

report for 1915-16 says, 'The black fly of citrus (Aleurocan-

thvs voghirni) continues to spread, and during the past year

two of the largest citrus groves in the island have reported

attacks of this pest for the first time.' Eitchie finds that

this aleyrodid propagates during the entire year in Jamaica,

and, as he has seen it, is capable of greater havoc in a shorter

period than the two common white tiies in Florida

combined (the citrus white fly and the cloudy-winged white

fly).

The spiny citrus white fly was next found in Cuba in

August 1915, and specimens were sent to P. Cardin, Entomol-

ogist of the Cuban Agricultural Experiment Station. This

material was forwarded to Ashby in Jamaica, identified by
him as Aleurocanthus woglumi, and in February 1916 verified

by Quaintance of the Bureau of Entomology at Washignton.
This same insect was reported from the Bahama Islands

in February 1916 through material sent by L.-J. K. Brace

from Nassau (New Providence) to the Bureau of Entomology
at W'ashington. Material preserved in alcohol was also

received by the Imperial Department of Agriculture in

November 1916 after earlier correspondence about this

aleyrodid, which seems to be generally prevalent in Nassau,

and is apparently spreading rapidly.

*This insect is .also referred to in current literature as tlu-

Citrus Black Fly, and the Citrus Blue Fly.

It will be seen Irom the above account that the spiny

citrus white fly has probably been introduced into the Western

Hemisphere from the Easr, and that in this part of the

world it is known to occur in the islands of Jamaica, New
Providence (Bahamas), and Cuba.

It may be of interest to readers of the Agricultural

Nevs in general, and citrus growers in particular, to have

a few notes on this recently established pest of citrus, and on

the work that is already being done to control it in Cuba.

The presence of the spiny citrus white fly in Cuba first

became known in August 1915, when it was reported from

the Guantanamo valley at the south-eastern end of the island

as attacking a few citrus trees in a grove of about 8,000

growing on the Finca Montesano. In the course of an

inspection made in the early months of 1916 by the Plant

Pathologist and Entomologist throughout the citrus-growing
districts of Cuba, it was found that this aleyrodid had spread
so rapidly in the above-mentioned grove since August 1915,
that practically all the trees were infested. This insect

was also found to be prevalent in the neighbouring town of

Guantanamo.

Furthermore, this inspection showed that the spiny citrus

white fly, in addition to attacking oranges and grape fruit,

occurs on other species of citrus, and on several other plants

including mango, coffee, guava, sapodilla, star apple, etc So
far as is known at present, the white fly in question only
occurs in the Guantanamo valley, where there is very little

citrus grown commercially, and has not reached the citrus-

growing districts to the north-west.

Prompt measures, therefore, were adopted against this

pest with the idea of preventing its spread to the other

citrus districts of Cuba. A commission to deal with the

more important insect pests and plant diseases of the island

was in the process of formation, and the control of Aleuro-

cantlati' v:oglumi was among the first problems to be tackled

by this commission, as soon as it was established.

A decree was issued by the Secretary of Agriculture

forbidding the exportation of any of the above food-plants
or any part of them from this infested area, and prohibiting
the importation of these plants from India, Jamaica and the

Bahamas. Further, all owners of infested properties were

required to report the occurrence of the pest and to help in

its control by every means in their power. A brief popular
circular in this insect was prepared by the Entomologist for

distribution, and an edict was drawn up embodying the

above-mentioned decree and giving figures of the spiny
citrus white fly as seen on the leaves. This edict has been

posted up in placard form throughout the infested region, and
in other important places in diiferent parts of the island.

Before touching on the control measures, it would not be out

of place to give a short description of the spiny white fly as

seen by the writer in the field. The duties of the field

inspection rendered impracticable the working out of a life

cycle of this insect, but the following brief notes on the

difi"erent stages may be of interest.

The eggs when freshly laid appear on the underside

of the leaves as minute pearly-white oblong specks, but

in the process of development the colour changes through
yellow to dark-brown before hatching. Seen from above
under a powerful lens they are slightly concave, while

from a side view they appear somewhat kidney-shaped.

They are usually laid on the younger leaves attached

by a short stalk, but can also be found on the

older and often heavily infested growth scattered about

among the larvae and pupa cases They are sometimes laid

in a spiral form, but are generally deposited without any
special arrangement. The hatching larvae soon attach
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themselves to the underside of the leaves after the manner
of scale insects. They are yellowi.sh at first, but become
dark-brown in later stages; the tlor-sal surface or back is

covered with spines. The pupa case is broadly elliptical
and dense black with the upper surface arched and armed
with many long spines. The adults as seen at rest on the

underside of leaves, present a slaty-blue to blue-black appear-
ance, with their rather large front wings arched over the

hinder part of the body and almost completely hiding its

brightreddish orange colour. The front wings have whitish

markings which under a good lens are seen to be semi- •

transparent areas, while the smaller hind wings are uniformly
dark. This aleyrodid is commonly known in Cuba as the

niasca prietci, which may be translated 'black fly'. The

Spanish name, however, is nearly always used and has been

officially adopted.

CONTROL ME.VSURES.

The control measures against the spiny white tly con-

sisted in spraying the trees with an oil and soap emulsion,
and were supervised by the entomologist and an assistant

during the first few weeks. To begin with, the following
formula was u,sed: whale oil soap, 2 lb.; heany paraffin oil,

2 gallons: water, 1 gallon. These materials were mixed in

the usual way to form an emulsion. One gallon of this

concentrated solution was used with each .50-gallon barrel

pump. A somewhat larger quantity of soap was used at

first to take up any free oil that might tend to snrch the

leaves. The amount of soap was gradually lessened

after the foliage showed no .signs of 'burning'. The
main part of the grove consists of medium-sized trees

planted in well-spaced rows, which permitted the use of

barrel sprayers. These were used at first mounted on
low iron wheels supplied with them, but the heavy nature of

the soil after rutins soon made this method impracticable; the

barrels were, therefore, dismounted and used in larger wheel
carts with gond results. The remaining portion of the

grove is planted as a nursery of small trees, which were

sprayed by means of knapsack pumps.
When the control vrork was begun by the entomologist

a large portion of the grove presented a blackened appearance,
due to the fact that the upper surface of the leaves was
covered with the sooty mould which often accompanies
a severe white fly infestation, while the underside was

thickly encrusted with the black immature stages of the

insect. The leaves were in a wilting condition as a result

of the continual drain on their vitality. During the early

days of the spraying the winged adults were numerous

enough to form distinct clouds as they rose to escape the

spraying machine.

The writer, as Assistant Kntoniologist from the E.vperi-
ment Station, took on the woik when the second spraying
was nearly completed, and the general improvement on the

above conditions was very marked. The trees were resuming
their normal healthy and vigorous appearance, and were

putting forth an abundance of new shoots. It was on these

younger leaves that most of the adults that had survived or

had recently emerged were to be found, and numbers of eggs
had been freshly laid. With the aid of a good lens it was

seen that the larval and pupal stages had suffered heavily,
and that a large percentage of the eggs had shrivelled up
before hatching. However, the numbers of all stages that

still survived were large enougii to necessitate a third spray-

ing, which followed immediately on the .second. This third

spraying killed numbers of the adult white flies just at the

time of emergence from their pupa cases when ihey are in

a helpless state and unable to escape by a quick flight. The

immature stages, particularly the freshly laid eggs, seemed to

have been fairly well destroyed by the spray. Still better

results would have been obtained had it not been for the

exceptionally wet season, which not only delayed the trans-

portation of fre.sh supplies from time to time, but eventually
caused a temporary suspension of the .spraying operations
themselves. The writer during most of his stay in the

Onantanaino di.strict was engaged in field inspection work,
and could only take note of the spraying work in the
intervals between trips. The control work, howevet, could

fortunately be left in the hands of two competent assistants,
who carried the operations through in spite of many diflicul-

ties. Xot the least of these was the fact that the scene
of operations was some -300 miles from the base of supplies

OBSERVATIONS CONNECTED WITH THE INSPECTION WORK.

The main obj' ct of the inspection work was to determine
as far as possible ihe limits of the spiny white fly within the

Guantanaino valley in order- that proper measures might be

adopted for restricting it within the determined area.

The valley, about 200 square miles in extent, falls natur-

ally into two distinct regions: a broad rather flat eastern

district, which is devoted almost entirely to sugar-cane, and
a narrow and more mountainous portion where coffee, cacao,

bananas, etc. are grown, often in mixed groves. With the

exception of the Finca Montesano, where the control work

against the spiny white fly is in progress, and one or two
smaller fincas also attacked by this insect, there are no
continuous areas where citrus is grown commercially.

Plants of the citrus genus, however, mostly oranges and

grape-fruit, are to be found throughout the valley, being
fairly thick in the towns and villages, but only very sparsely
scattered in the sugar-cane district and among the mixed

groves mentioned above.

The inspection of the main portion of the valley, which
was done by the writer and an assistant mostly on horseback,
showed that practically all the citrus trees within a well

ilefined area of the valley and foothills were more or less

infested with the spiny white fly, while other plants such as

mango, guava, etc., were occasionally attacked.

It will be seen that the spiny white fly must be carefully
watched for in the tropical Americas, including the West

Indies, and especially in the citrus-growing regions. Its

great rapidity of dispersion under favourable conditions makes
it a potential pest, which, given a fair start, is capable of

inflicting considerable damage in a comparatively short time.

J.C.H.

TONS CANE PER TON SUGAR.
A modern sugar factory is capable of recovering some

.S7' to S9° per cent, of the .sucrose in the cane in the form
of commercial (96°) sugar. The manner in which the work
of the factory is influenced by the saccharine richness of the

cane is shown in the following table, which is ba.sed on the

a.ssumption th*t the factory turns out 87 l'>. of 9()" sugar for

every 100 ib. of sugar in the cane:—
Per cent, sucrose .Sugar (96°) Tons cane

in cane. from 100 cane. per ton sugar.
10 8-70 11 'oO

11 9.57 10-45

12 10-45 9-58

1 .3 1131 8-85

14 12-18 8-21

15 1305 7-66

16 13-92 7-19
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Experiments conducted in ilontserrat show very clearly

the advantage of providing supports when one of the objects

in cultivating the fleshy pod bean (Sti-.olohiuin jic-cliylohium)

and the white velvet bean (S. Deeringicnium) is the pro-

duction of a crop of pods as well as a green dressing. In the

case of the white velvet bean, the staked plants yielded at

the rate of 2,028 h. of shelled beans per acre compared
with only 520 lb. from the unstaked section. Similar results

were obtained in the case of the fleshy pod bean.

GLEANINGS.

According to the Interimtioiial ISuijar Journal for

November 19 IG, the European sugar beet crop estimate

showed a reduction, being some 60,000 tons less than 1915.

It appears that the total produclion for 191(vl7 will be

5,150,000 tons.

The Kangpur lime as ijrown in Montserrat, has an

average weight of 61 grammes and yields 50 per cent, of

juice. The fruit resembles \\\ appearance a coarse-skinned

tangerine, and tends to cling to the tree and not to drop as

in the case of the West Indian lime.

A trial made in Montserrat showed that fairly reasonable

crops of both ground nuts and corn can be obtained simul-

taneously from the same area. The seeds of both were plant-

ed at the same time, the ground nuts being placed midway
between thy rows of corn. This intensive form of culture of

j)rovision crops is to be encouraged.

It is stated in the ileport on the Agricnlt'.:ral Department,

Montserrat, for 1915-16, that a four year-old Bay tree

plantation ought to produce about 20 Bb. (equivalent to

2 gallons) of oil per ai-re, if attention has been paid to the

cultivation of the trees during the first two years. This

return should increase to 40 Bo. of oil per acre at about the

siixth year. Intere.st in the planting of further arras in

Montserrat continues active.

The AyricidliiKil Gu-elle 'if Kcif South Walex contains

two articles dealing with drought-resistant grasses. Experi-
ments with elephant gra.ss or Napier's fodder grass (Penni-

setiiin pui23urium\ and Rhodes grass (t.

'

Moris yat/ana) are des-

cribed. I'.oth of these fodders can be produced in areas of

low rainfall. Rhodes grass d'-cs not appear to prove as palat-

able however as elephant grass. Both of these grasses have

been experimented with in the Wett Indies.

An article in the Trinidad Miiror for December 11

reftrs to the profitable nature of the Government Exj>eri-

mental Farms, namely, River estate and" St. Augustine estate,

in that Colony. In spite of heavy expenditure at Itiver

estate during 1915-16. there vvas a net saving of !?500, which

leaves a balance to tLe credit of over .J-tjOOO. St. Augustine
estate is also shown to be a profitable undertaking as well

as the scene of a large amount of valuable work.

The montiily return for September 1916, showing the

state and prospect of the Mgyplian cotton crop, indicates

the higher prh-es obtaining for Sakellarides compared with

the prices at the same time last year. This is of interest

ill connexion with the general rise in tht! Sea Island cotton

market. U apiiears that, on the whole, the yield of tbe

Egyptian cotton crop this year (1916) is appreciably below

the average the result of abnormal climatic conditions.

A copy has been received of the Annual Report
of the Camel Specialist to the Government of the Punjab,

India, for 1915-16. This states that a large number of

experiments were carried out on the treatment of .'urra by
various substances, and that further experiments with anti-Hy
emulsion were carded out together with experiments to

determine the susceptibility of camels to rinderpest, ha'inor-

rhagic septicccmia. and black-water.

Experiments on the application of lime to the .soil, con-

ducted with different crops in the Federated Malay States, have

indicated that a decided improvement in crop production can

be obtained by the application of lime in quantities not sntti-

cient to neutralize entirely the acidity of the soil. Such

improvement has not been found to be directly proportional to

the reduction of acidity. The results indicate that an appli-
cation of 1 ton of burnt lime (calcium oxide), .say, every four

years, will give the best returns.

A review appears in Nat in e for November 2, 1916,
of a new text-book on agricultural geology, by R. H.

Rastall, published at the University Press, Cambridge. It

is stated to be a well written treatise on geology for atricul-

tural students, and that a feature of the book is the chapter
on the geological history of the domestic animals, which so

far has not usually been considered in the teaching of agri-
cultural geology. Attractive descriptions of the types of

country met with on various formations throughout England
are given.

The St. Lnc'vx OjHi-i'd Crii:ette for Xovember 4, 1SU6,
contains the report of the commission apjiointed to enquire
as to the amount and sutiiciency or otherwise of the food and

grain supply in that colony. In this it is urged that all land-

holders, both large and small, should be induced to increase

local production of such crops as maize, Guinea corn, cassava,
sweet potatoes, plantains, and other similar crops, which are

capable to some extent of taking the place of wheat flour.

In St. Lucia, beef and nmtton have risen by 2d. in the £
during the last six months: other foods have also increased in

proportion.

The .scircity of potash has stimulated enquiry into

the possible new sources of this mineral. One of the latest

suggestions is the production of potash salts from olive oil

residue (the blackish turbid, liquid deposited at the bottom
of the sink under oil presses), which contains about 15 per
cent, or slightly more. It is stated in the Journal of the

Depd'linrni of Ayi icAdtnre of Victorin for October 1916,
that by eva[)oration and combustion of 100 gallons of this

residue. 30 to 35 lb. of ash are recovered, lioughly, 10,000

gallons of this liquid would produce, on the figures given

approximately 1 J. ions of ash, the potash content of which
would make ii worth £2 ICs. per ton at the present high
price ot potash.
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THE GOLD COAST.
A very instructive paper by Mr. A. E. Kitson, Director,

Geological .Survey, Gold Coast, comprising considerations of

the Colony's structure, people and natural history appears in

the Geographical Journal for November 1916. In view

of the great importance of the Gold Coast as a cacao-pro-

ducing country, and the bearing which this has upon the

West Indies, it may prove of interest to record in this Journal

some of the observations which Jlr. Kitson makes.

At the outset reference is made to the rapid advance

which the country is making in every way. Railways
are being steadily e.xtended into the rich agricultural districts,

and bringing quickly to the ports, Accra and Sekondi, their

rich products, especially cacao. It is pointed out that the

cacao-growing industry lias increased nearly ten-fold in the

last ten years. In annual value of e.\ports it now takes

first place, having superseded gold. It is still rapidly expand-

ing, and the writer is of opinion that if the native farmer

could be induced to realize the necessity for adopting better

methods of cultivation and sanitation, there would be practi-

cally no limit to the expansion of the industry.
The paper then goes on to describe the climatic condi-

tions, and the different sections into which the country is di-

vided geographically. The intermediate region consisting in

the main of the dissected plain rising northward from the

coast to a height of about 900 feet, embraces the main thick

forest belt of the country, and is the principal farming and

cacao-growing country, and furnishes most of the wild rubber,

kola nuts, and mahogany of the colony. The mahogany logs

are cut in the forest and dragged by teams of labourers over

rollers of wood to the railway, or to streams down which

they are floated in the rainy season to the sea.

In describing the geographical section of the country
known as the interior plains, it is said that this has the gen-
eral character of a well open forest of low trees with patches
of high grass, and of wide expanses of grass almost or wholly
devoid of small shaggy trees. During the dry season follow-

ing the rains, the natives cut as much of this grass as they
want and burn the rest. This seasonable burning of the coun-

try has its advantages and its drawbacks. Without burning
the grass, progress through the country in many places would

be extremely slow and laborious, and travel would need to be

confined to overgrown native paths or the tracks of large game.
Farm lands could not be so easily worked, and millions of

insects would escape destruction. But, on the other hand,

vast numbers of young trees are destroyed, and none but the

hardiest as a rule survive the fiery ordeal.

Much of what immediately follows concerns more

particularly the geology of the country. That relating to

the inhabitants of the country is of general interest, while

that concerning the occurrence of minerals is important.

Regarding the occupation of the people, it should be noted

that besides agriculture, there is a good deal of hunting,

spinning and weeving locally grown cotton, wicker working,
leather working, salt making, pot making, and bee keeping.

An important industry along the coast is fishing, while in the

northern territories the food supply of the country is catered

for by the natives who rear sheep, goats, cattle, and fowls,

and bring them down regularly every dry season to the big

markets in Coomassie. The stock routes, as they are called,

are the scenes of many deaths of both man and beast.

Water is frequently unavailable, bush fire.s prove sometimes

dangerous, while the mosquito, and particularly the fse-tse fiy,

are a grave menace to health.

Considerable space is devoted in the paper to an

enumeration of the indigenous plants of economic value or

use in the country. Reference is made to oil nuts, to the

Dawa dawa, a long bean like the locust bean, which has
a rather sweet yellow pulp, which is eaten when ripe, while
the seeds are crushed and made into a thick paste and sold.

The piassava, or wine palm, found only in the moister

country, is tapped for wine, and is used largely for baskets,
canoe poles, thatch for houses, and cords. In this con-

nexion, although arrowroot is very common in the wet

zone, it is not apparently used as a food, though its leaves

are used for thatching. Commonly cultivated plants include

cacao, plantain, banana, yam, coco yam, cassava, sugar-cane,

maize, millet, ground nut, coco-nut, bean, rice, and all the

vegetables and fruits common in the West Indies. There is

a prospect of developing a valuable copra industry on the

Gold Coast. Millet, ground nuts and the better tobacco are

grown in the more open and drier districts of Ashanti and
the territories. Excellent rice is grown in the country.

Turning to the zoological characteristics of the country,
it is stated that lions are to be found in parts of the northern

territories and Ashanti, while leopards and other Felidae are

common in the thick forests and the open forest country
where caves afford shelter. The mongoose is plentiful in

the drier parts of the country. Of big game there appear
to be large quantities which furnish material for hunting.
Baboons are very numerous in the dry country, and in common
with the larger antilopes and elephants, do a great deal of

damage to farms located some distance from villages. The.se

are such a pest in some districts that no foodstuffs can be

raised except immediately around the houses of the villages.
A company of fifty to 100 baboons, or a herd of elephants
will clear a field of maize in a few minutes, destroying
much more than they can eat.

The writer of the paper under notice then gives an
account of the birds and reptiles. Coming to insects, he
.states that the ants are the most interesting insects in the

country. There are several kinds that deserve special mention.

Foremost are the drivers, with their highly organized com-
munal system and ceaseless energy. Foraging ants in small

parties or companies raid the home of other insects. Pale-

brown tree ants infest certain kinds of trees, among them the

kola. There are also the small black ants and the large dark

stench ants. Termites are also a nuisance in some parts of

the country.

This concludes the inftirmaticjn contained in the paper
that is likely to prove of interest to the general reader of

the Agricultural News. We cannot conclude without con-

gratulating the writer upon the exceptionally fine photo-

graphs, taken by himself, with which the paper is illustrated.

These photographs give a very good general idea of the

scenery and geology and people of the country.

In an article on rhododendrons and lime, Nature for

February 17, 1916, makes reference to the discovery of

rhododendrons growing on limestone rook in India. As
a general rule species of rhododendron are chalk-avoiding

plants. The abhorrence of lime by the humus-loving
rhododendrons appears to be intimately connected with the

symbiotic fungus which lives in association with the roots

of the rhododendron and heath family (Ericaceae), and

performs the function of the root hairs in absorbing water

from the soil; and it may be that the fungi as.sociated with

the mycorrhiza of the humus-loving form of rhododendron

are physiologically, if not specifically, distinct from those of

lime-tolerant species.
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PLANT DISEASES.

SUMMARY OF NOTES ON FUNGI AND
PLANT DISEASES.

The following is a classified summar)- of the information

given in this Journal under the headings Fungus Notes acd
Plant Diseases during the year 1916.

SUGAI:-CA>E. The occurrence of a disease apparently
identical with the wilt disease of India, caused by the fungus
Crp/ialofporiu7.i sacchari, is recorded (pp. 1 4, 46) for

Uarbados and Nevis. Another Indian disease, due to

Cytospora sacchari, affecting leaf sheaths and young shoots

has appeared in Porto Pico (p. 270).

CITRUS TREES. Further information as to citrus canker,

the result of experience and experiment in Florida, is

summarized on page 142. The view is confirmed that the

disease is caused by the bacterium Pseudomonas citri, and
evidence is given which shows the organism to be capable of

retaining its vitality for considerable periods spent in the

soil or in a dry condition on exposed surfaces. A careful

search for citrus canker in Porto Rico (p. 271') has led to the

conclusion that the island is so far free from infection.

The liability of citrus trees to forms of die-back appar-

ently connected with irregularities of growth, conditioned by
climate and food supply, is discussed on pages 366-7 on the

basis of a Queensland report describing troubles of this

nature closely parallel to those experienced in some parts of

the \\'est Indies.

A type of dry sunken spot on the rind of oranges, which
Lad received some attention in Dominica, has now been

shown by experiments in California to be due to the es-

cape of essential oil on to the surface of the fruit (p.62).
Affections of lime seedlings, comprising the common

'damping-off' disease, and a disease due to a fungus of the

'downy mildew' type, are the subject of notes on page 4 1 4.

COTTON. An article affording further information on the

internal disease of cotton bolls appeared on pages 1 26-7. It

supplies further evidence as to the dependence of the disease

on the pricking of the boll by the cotton stainer or the

green bug. A discussion of this subject at the Cotton
Conference held in St. Kitis is reported on pages 1^2-3.

OTHER ( Roi's. The obscure disease of pine-apples known

generally as wilt, has given some trouble in Montserrat during
the year, and is the subject of an article on pages 174 -J.

A summary is given (p. 94) of observations made in Trinidad

on the anthracnose of the mango, which is responsible for con-

siderable loss of fruit when the weather conditions favour the

spread of the cau.sative fungus. On page 31 1> information is

ijiven concerning the mode of attack of Untn/ina .onata on
Hevea sIlius. A disease of alfalfa in Montserrat is noted f>n

page 414.

tUN"Gicir>Es. In continuation of an article in the pre-
vious volume on Burgundy mixture, the results of trials of

adhesives and preservatives are reported (p. 30). The addition

of milk or resin soap gives such a great advantage in resjiect

of adhesion that one or the other should be generally used.

The preparation and use of sodium arsenite for the purpose
of killing weeds and trees are described on page 2.54. A note

on the effect of sulphur on crops appeirs on pige 7;^.

entomo<;esoiis iunci. The year his been an interest-

ing one in respect of the number ot inseot-destroying fungi
recorded, new to .science or new to the host or locality.

Those which have been ob.scrved in St. Vincent include

CvrdiiCtf-!' 'fieltiild. Wakefield, on Cri/i torlopickv!' corli'oihs

iioilng i" CoiUuciDu (p. 110), an Ixaria on a grub of either

Diapiepes or Exophthalmns (p. 110), Spoiotnchum alolu-

lijentiii on the cacao thrips (pp. 1 1 0, 430), and several fungi on
scale insects (p. 1 10). It may be recorded here that St. Vincent
has also yielded an Jsaria on the mole cricket, collected by
Mr. S. C. Harland. From Montserrat several collections
have been received of an undescribed Empn^a which lives as^
an internal parasite of the green scale. Coccus riridis.

]
and

seems to kill off large numbers of the insect.

C'.AUAO. Cacao die-back, connected with lack of 'shade
and lightness of soil, is discussed in a report on a visit to
St. Vincent printed on pages 206-7 and 222-3.

\y. N.

IMPROVEMENT OF INDIAN CORN
IN ST. VINCENT.

The following account of the work in connexion with the-

improvement of Indian corn in St. A'incent is taken from the
Annual Report of the Agricultural Department for 191.5-16:—

During the past season experiments have been carried
out with the object of improving the native types of corn.
The latter are very numerous and differ in respect of every
measurable character: in fact no two plants are alike. In
general the grains may be yellow, white, red, or brown Iq
colour. There is sub division again into Dent and Flint types,
and a further separation can be made according to the size
and shape of the grain.

In respect of maturity they are early, being usually
ready to reap in ninety to 100 days. In height, they are from
3 to 5 feet, and this is a desirable quality, since taller varieties
suffer greatly from strong winds.

The maximum amount of grain per ear when grown
under good cultivation, appears to be not more than 7 oz.,
which seems very small when compared with results obtained'
from other countries. After four jienerations of selection no
increase whatever has been obtained in the maximum amount
of grain per ear, although much uniformity has been obtained
in other respects. It is therefore fairly safe to assume thit
the native breeds are by nature small, and it is not possible to
form combinations of gametes leading to the production of the
enormous ears recorded from other localities.

In this connexion the remark.s of Burft-J )avy are of
interest:—

, 'Poorly bred .seed, moreover, is apt to produce barren
stalks and small ears yielding perhaps only 3 oz. of grain
apiece. A plant that does not produce S oz. of grain i.s not
giving an adequate return for the time and care bestowed
upon it, nor for the space that it occupies. In view of the
fact that t< .oz. of grain per ear is a common return, and that
ears yielding 1-5 oz. of grain are not unkno^vn, an average of
3A oz. is absurdly low, and suggests great possibilities for
improvement.'

At present the average yield per stalk in St. A'incent is

certainly below 3i oz., and a heavier yielding type is much
needed.

CORN UlRKoVE.MENT.

The work of com improvement is developing along the
following lines:—

(/) The jtroduction of n uniform yelloiv corn.
The first crop from ears selected from various parts of

the island contained only 55 per cent, of yellow ears the
rest being various shades of red. Three generations of 'ma.ss
selection reduced the number of red ears to less than 5 per
cent The red colour is found in the pericarp, and it is conse-
quently a plant character. Ears which are outwardly yellow
may be heterozygous, and segregation takes place intoVeds and
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-yellows when these ears are planted. It is thus impossible to

eliminate reds without self-fertilization.

A number of selected plants were self-fertilized. The

progeny of some consisted only of yellow ears, while others

contained more or less red. Selection was continue<l from the

pure yellow, and thus the percentage of reds was still further

reduced (to about 2 per cent.).

To obtain an absolutely pure yellow strain, all the grain
from the selfed ears should not be planted. From the

behaviour of the plants from, say, 100 grains, the pUtity of

the colour can be judged. The remainder of the grains
-from ears that have shown themselves to be pure yellows can

then be planted in an isolated position to increase the type.
This method is being adopted with the hybrids which are

being studied, of American Yellow Dent by St. Vincent

Native corn. Further details of these experiments will be

found below.

(.') To increase the siie of grain and the amount of grain

.per ear.

An increase in the amount of grain per ear implies
an increase in the yield of shelled corn per acre. It has been

pointed out that in general, under St. Vincent conditions,

the average yield of grain per ear is under 3Joz. even when

Sood cultivation is practised. This is chiefly due to the

fact that the natural size, both of the ear and the grain, is

small, and it does not appear to be possible to raise the standard

very considerably by selection alone. Ears with more than

6 oz. of grain aie uncDmmon.
To increase the amount of grain per oar, a number of

the best ears, i.e. those giving the greatest weight of shelled

^rain, have been selected for planting during four generations.
No marked increase has been noticed in the size of the grain
or in the maximum amount of grain per oar, although the

average weight per ear is decidedly greater.

In conjunction with the above, the practice is followed of

detasselling all plant.s which are obviously weak and undesir-

able. A marked diminution in the number of these types
has resulted.

The Dent types grown in the United States frequently

yield from 75 to 100 bushels per acre, and higher yields even

than the.-*e are not uncommon. When these types are grown
in the West Indies they are usually a failure The plants
are weak and sickly, and are more subject to the attacks of

various insect pests than the native varieties. This has been

the experience in all the West Indian islau'ls where they
have been tried. In certain islands, notably Antigua, good
strains of corn have been secured through the hybridizing of

suitable American varieties.

During the past season two crosses have been made:

(1) Long's N'ellow Dent x Native, (2) an American Flint x

Native.

The first generation of the first of these crosses has been

grown and all the plants self-fertilized. The plants were

remarkably vigorous and showed .segregation in respect of

many of the grain characters. The size of many of the ears

was much greater than that of the native types.

WEST INDIAN PRODUCTS.

It is satisfactory to notice that the press as well as the
• Governments in the different islands are ventilating the West

Indian food (question. The Dominica Guardian for November

30, as the result of the circular letter issued from the

Imperial Department of Agriculture to the Administrations,
• •ontains an editorial in which reference is male to the efforts

that are being put forward in Antigua to increase the amount

of provisions grown. The (Juiux/ian suggests that more

ground provision planting material should be raised and

distributed from the Botanic Gardens in Dominica.

DRUGS AND SPICES ON THE LONDON
MARKETS.

Mr. J. R. Jackson, A.L.S., has forwarded the follow-

ing report on the London drug and spice markets,
for the month of Xoveniber:—

The condition of business in the produce markets during
the month of November hap remained pretty muih the same
as that recorded in our last report. If there has been any
perceptible change it has been rather in prices than in the

quantities brought forward. The following are some of tha

principal details.

lilNWER.

At the spice auction on the 22nd of the month, the

offerings of ginger amounted to 37-t bags of washed Cochin,
all of which were disposed of: fair rough realized 46s. per cwt.

and wormy 12s. 6d. to 43s., which prices were an advance of

2s. per cwt. on previous rates.

NUTMEGS .\ND MACE.

At the spice auction on the loth of the month, there

was the very large supply of 1,163 packages of West Indiaa

nutmegs offered, the bulk of which was disposed of at:

advanced rates of 2'/. to 3<l. on previous prices. At the
same sale there was also an abundant supply of mace, aa

many as 358 packages being brought forward, and sold at
advanced rates.

.SARS.4rAEILL.\.

At the auction on the 16th, sarsaparilla was represented

by 30 packages of grey Jamaica, 16 of native Jamaica, 12 of

Honduras, and 50 of Mexican. Of the first, 18 packages
were disposed of, fair fetching Is. lOd. per D). and ordinary
Is. 9c?. : the whole of the Honduras found buyers at rates

varying from Is. 6d. to Is. 9c?. per &. The Mexican and
native .Jamaica were both entirely neglected.

CrrKIC ACID, LIME OIL, KOLA, .\NNATT0 .SEED, AND
C.\SHEW NUTS.

The quotation for citric acid at the beginning of the

month was 2s. 6c?. per &., and at this figure large quantities

changed hands. A week later, however, it had dropped to

2s. 5ti., but at the end of the month the average price
was 2s. 6d. At the first auction on November 2, it

was reported that the large consignment of 160 pack-

ages of West Indian lime oil had arrived, and a portion had
been disposed of at lis. for hand-pressed and 9s. for distilled,

prices which were maintained to the end of the month.
Kola was a prominent article at auction on the 16th, being

represented by 256 packages; the bulk of this consignment-
consisted of mouldy and damaged from Jamaica, and was

bought in. Four bags of .small Java fetched 4^c?. per R., and
at another auction it was reported that some dozen bags of

West Indian had realized 5d to 5hd. per 5). Some 5-

packages of annatto seed were oii'ered at auction on the 16th

of the month, but none was sold. It was reported that 8cf.

per tt). was the price at which fair Madras was to be obtained.

Cashew nuts were also in good supply at the same auction^
76 packages were offered but there were no buyers.
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MARKET REPORTS.

London.—The West India

Xovember 30, 1916.

Committee CiRcrLAP.,

Arrowroot—2Jrf. to 3jt/.
Baxata—Sheet, 3/5 to 3/0; block, 2/3A.
Beeswax—No quotations.
Cacao—Trinidad, 81/- to 8;;/-; Grenada, 70/»i; Jamaica,

67/- to
70/-.

Coffee—Jamaica, no quotations..
Copra—£40 to £41.
Cotton—Fully Fine, no quotations; Floridas, no quota-

tions: West Indian Sea Island, ICc/. to 23ry.

Fruit—Bananas, £17 per ton: Oranges, Jamaica. 16/- to

17/- per case.

Fustic—No quotations.
Ginger—Jamaica, So/- to 1(15/-.

Isinglass—No quotations.
Honey—Jamaica, no cjuotation;..
Lime Juice—Raw, 2/6: concentrated, £22; Ottc of limes

(hand-pressed), 10/- to 11/-,

Logwood—No quntations.
Mace—No quotations.
Nutmegs—Nu quotations.
Pimento— 'A^il.

Ui
'.'t^d.

Rubber—Para, fine'hard, 3s. 4d.; tine soft, 3/1: Castilloa,

no quotations.
RfM—Jamaica, no quotations.

New York.—Messrs. Gillespie Bros. & Co., December

•21, 1916.

Cacao—Caracas, 15Ac. to 16|c. ; Grenada, 14|c. to 15c. ;

Trinidad, 14jc. to 15Jc. ; Jamaica, ll|c. to life;

Ordinary, 12c. to 12^^.
Coco-nuts—Jamaica and Trinidad selects, $33-00 to

$35-00; culls, $22-00 to $2:!00.

Coffee—Jamaica, 9ic. to ll*c. per ft.

Ginger—15c. to 18c. per lb.

Goat Skins—Jamaica, $100 to $1 15: Antigua and Bar-

bados, '.t5c. to Jfl-10; St. Thomas and St. Kitts, Wc.
to SI 00 per ft.

Grape Fruit—Jamaica, $1-25 to SI -50.

Limes—$4-00 to $4-5(i.

Mace—45c. to 62c. per ft.

Nutmegs—19c. to 26c.

Oranges—$1-50 to $2-00.

Pimento—bic to o^c. per ft.

Sugar—Centrifugals, 96°, 5-14c; Muscovados, 89% 4-48c.;

Molasses. 89°, 4-14c. all duty paid.

Trinidad.—Messrs. Gordon, Grant & Co., December 15,

1916.

Cacao—Venezuelan, $l:'.-7<i to $14-0(); Trinidad, $lS-50 to

$13-75.
Coco-NUT Oil—$107 per Imperial gallon.

Coffee—Venezuelan, 14ic. to 15c.

Copra—$6-25 per 100 ft'

Dhal—$7 -00.

Onions -$4-50 to $5 00 per 10(J ft.

Peas, Split—$10-00 per bag.

Potatoes—English, $500 per 100 ft.

RiCE—Yellow, $7-25 to $7-75; White, $7-40 to $7-75

per bag.

gj-o\R—American crushed, no quotations.

Barbados.—Messrs. Jame.s a. Lynch i Co., Ltd
,

December 13, 1916; T. S. Garraway & Co.,

December -27, 1916

Arrowroot—$5 00 per 100 ft.

Cacao—$14-00 to $1500 per 100 ft.

Coco-nuts—$24-00 husked nuts.

Hay—$1-75 to $1-80 per 100 ft.

Manures—Nitrate of soda. $90; Cacao manure, no quo-
tations; Sulphate of ammonia, $110-00 to $112'00

per ton.

MoL.issEs—No quotations.
Onions— $6-00.

Peas, Split—$975 per 210 ft.; Canada, $6-00 per 120 ft.

Potatoe.s—Nova Scotia, $4-25 to $6-00.

Rice—Ballani, $758 to .^795; Patna, no quotations;
Rangoon, no quotations.

Sugar—Muscovado centrifugals. $5-25 to$5-50.

British Guiana.—Messrs. Wietixg i Richtee, November

30, 1916: Messrs. Sandb.^ch, Parker & Cc.

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. 1. Out of print. Nos. 2, .3,

and 4, in original paper covers a,s issued, price Is. each. Post free, Is. 2d.;
Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XIV and XV:— Price 2s. each; Post free 2s. 8d., where

complete. (Ill, 2. IV, 3; and V, 2 and 3 are out of print.)
Volume XV, No 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks 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 eighty-two. Those mentioned in the following list are still available; the rest are out of print.

Sugar Industry. General.

West Indian

(7) and (22) Scale Insects of the Lesser Antilles, Part I, price
id.; Part II., price id.

(43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
tions. Price 2d.

(60) Cotton Gins, How to Erect and Work Them. Price id.

(65) Hints for School Gardens, Fourth Edition.

(71) Insect Pests of the Lesser Antilles. (Handbook),
(unbound) Is. 3d. Bound in cloth, 2s. 3d.

(72) Lime Cultivation in the West Indies. (Handbook),

(unbound) 9d. Bound in cloth, Is

(73) Root Borers and other Grubs in

Price (id

(74) Cotton Cultivation in the West Indies,

(unbound) 9d. Bound in cloth. Is. 8d.

(75) Insect Pests of Sugar-cane in Antigua and St.

Price, Gd.

(76) Indian Corn. Price id.

(77) Erysipelas and Hoose. Price 2d.

(78) Onion Cultivation. Price 3d.

(79) Root Diseases of Lime Trees in Forest Districts. Price 3d.

(80) Hints to Settlers in St. Lucia. Price 6d.

(81) Agiicultural Resources of St. Lucia. Price 3d.

; (82) Indoiir Gardening for Schools. Price 6d.
'

The above will be supplied post free for an additional charge of i'/. for the pamphlets marked 2d.; Id. for those

marked id. and for Nos 73 and 7-5; Ud for Nos. 40, 44, 49, 59, "62, fi3, 67 and 74. Postage for No. 71, id.

and for No. 72, 2'l.

Seedling and otiier Canes at Barbados
in 1900, No. 3, price 2d.; in 1901, No. 13; in 1902
No. 19; in 1903, No. 26; in 19U4. No. 32; ijrice 4d. each.

Seedling Canes and Manurial Experiments at Barbados,
in 1903-5, No. 40; in 1904-6, No. 44; in 1906-7, No. 49;
in 1906-8, No. 59; in 1907-9, No. 62, No. 66, price 6d. each.

Seedling and other Canes in the Leeward Islands,
in 1900-1, No. 12; in 1901-2, No. 20; in 1902-3, No. 27;

price 2d. each; in 1903-4, No. 33; in 1904-5, No. 39; in

1905-6, No. 46; in 1906-7, No. 50; in 1907-8, No. 56;

price 4d. each, in 1908-9, No. 63; in 1909-10, No. 67;

price 6d. each.

Manurial Experiments with Sugar-cane in the Leeward Islands,
in 1902-3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42;
in 1905-C, No. 47; in 1906-7, No. 51; in 1907-8, No. 57;
in 1908-9, No. 64; in 1909-10, No. 68; price 4d. each.

Sugar-cane Experiments in the Leeward Islands,
in 1910-11; in 1911-12; in 1912-13, in 1913-14, price Is. each

(Handbook).

Price

Price

Soils.

Price

Kitts.

The 'AGRICULTURAL NEWS': A Fortnightly Review.
I The '

Agricultural News '

cnntains 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

loical agents of the Department at one penny per number, post free, 2d. The sub.scription price, including postage, ia

2s. 2d per half-year, or 4s. 4d. per annum. Volumes IV to XII complete, with title page and index, 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 supplied

complete. The scale of charges for Advertisements may be obtained on application to the .\gents. AW applications fr/r

copies are to 4e addre.tsed to the A'/ents, not to the Department.

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

London: Messrs. Dulau it Co., 37, Soho Square, W.
West India Committee, 15, Seething Lane.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown.
Jamaica: The Educational Supply Company, 16, King

Street, Kingston.
British Gui'ina: The ARGOfiY Co., Ltd., Georgetown.
Trinidad: !Messrs. Muir-Marshall & Co., Port-of-Spain.

ToBayo: Mr. C. L. Plagemann, Scarborough.

Gremula: Messrs. Thos. Lawlor <fe Co., St. George.
St. Vincent: Mr. J. D. Bonadie, 'Times' Office.

St. Lucia: Mr. R. W. Niles, Botanic Station.

Dominica: Mr. J. R. H. Bridgewater, Roseau.

Montserrat: Mr. W. Robson, Botanic Station.

Antigua: Mr. S. D. Malone, St. John's.

St. Kitts: The Bible and Book Supply Agency, Basseterrb
Nevis: Messrs. Howell, Bros., Charlestown.

Caniida: Lewis W. Clemens, 71, King Street, West, Toronto.
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THE BEST MANURE FOR COLONIAL USE
IS-

Dissolved (Soluble) Guano
FOR SUGAK-CANE AND GENERAL USE.

TRADE V/^i^5v MARK.

APPLY TO LOCAL AGENTS OR DIRECT TO:-

THE ANGLO-CONTINENTAL GUANO WORKS,
(LATE OHLENDORFF'S)

London Ag-ency: Dock House, Billiter Street, London, E.G.

Barbados Ag-ents: James A. Lynch & Co., Ltd., Bridg^etown.

JUST ISSUED.
WEST INDIAN BULLETIN,

VoL XVI, No. 1.

Coctaiuing the following paper.s: Repprt on the Prevalence

of some Pests and Diseases in the West Indies during 1915,

by H. A. Ballon, M.Sc, and W. Nowell, D.I.C.; Rosellinia

Eoot Diseases in the Lesser Antilles, by W. Nowell, D.I.C.;
The Shedding of Flower Buds in Cotton, by S. C. Harland,
B.Sc; Notes on Resistance to Leaf-Blister Mite with Special
Reference to Budded Cottons, and to Cotton Hybrids, by
S. C. Harland, B.Sc: On the Genetics of Crinkled Dwarf
Rogues in Sea Island Cotton, by S. C. Harland, B.Sc; The
West Indian Cotton Conferei'ce, 1916, by W. Lawrence Balls, i THE BARBADOS CO-OPERATIVE
Sc.D., and John W. McConnel. I

Index and Title page for Volume .XV will be issued with
i

COTTON FACTORY, LIMITED,
this number.

SEA ISLAND COTTON SEED.
We make a speciality of selecting Sea Island Cotton

Seed for planting purjjoses, and solicit orders from the

neighbouring Islands.

Quotations on application.

WHITE PARK.
PRICE 6d. each. — POST FREE 8d. BRIDGETOWN, BARBADOS.

DEPARTMENT PUBLICATIONS.
Insect Pests of the Lesser Antilles. Pp. 210, Fig-s. 185. Price (unbound) Is. 3d.Bound in cloth, 2?. 3d.

Lime Cultivation in the West Indies. Pp. 136, Fig-s. 17. Price (unbound) 9rfBound in cloth, Is 8/.
\ j

Cotton Cultivation in the West Indies. Pp. 118, Figs. 35. Price (unbound) 9dBound in cloth. Is. 8^/.

Printed at Office of Apricultwml Reporter, 4, High Street, Bridgetown, Barbados.
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*^'L^ * J R. M. S. P,

MAIL, PASSENGER & CARGO SERVICES
FROM

^

THE

^ WEST INDIES
TO

THE UNITED KINGDOM

CANADA

DEMERARA & PARAMARIBO

PANAMA CANAL & PACIFIC PORTS

PORTS OF CALL
Azores.

[St. Vincent, St. Lucia, Dominica,
- Montserrat, Antigua, St. Kitts,
[Bermuda, Halifax. N. S., & St. John (N.3.)
Grenada & Trinidad.

I Trinidad, Puerto Colombia,
Cartagena, Colon, Panama,
[Callao, Iquique, A.ntofagasta & Valparaiso.

REGULAR MAIL, PA.SSENGER mND CAUGO SERVICES FROM THE
UXlTED"taXGDOM TO

BRAZIL, URUGUAY & ARGENTINA

Via Spain, Portugal, Madeira & St. Vincent

REGULAR SAILINGS FRCOf THE UNITED KINGDOM TO

MOROCCO, CANARY ISLANDS & MADEIRA,

STRAITS SETTLEMENTS, HONG-KONG, CHINA^^
& JAPAN.

Head Office : 18, Moorgate Street, London.
Branches at BARBADOS, Trinidad, Tobago, Demerara, Colon, Jamaica, Antilla, New York, Halifax N.S., Buenos Aires, Santos, Sao Paulo

Rio de Janeiro, Madrid, etc,
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How Ticks are Killed
When Cattle

Are Dipped or Sprayed
CATTLE TICK

FEMALR

I

^

3

A knowledge ot Wow a dip i» absoftwd by Ticks when cattle are dipped or sprayed with an arsenical waih is of great assistance in elucidating the

prohlem of Tick destruction. Although this subject has given rise lo much conjecture. ver\- little definiie information is obtainable as a result of practical

experiment. Work directed by William Cooper and Nephews in South Africa haa, however, hirnished results from which feasible deductions have been

made, and these appear to throw some lighr on the subject.

The theories advanced by different workers are :
—

t . That the Tick absorbs the poison through its own skin during the process of dipping or spraying.

That the absorption of the poison through the sUn of the Tick takes place after the operation of dipping or sprajping is completed.

That the poison is absorbed by the skin of the animal, and that the Tick sucks in the poison with the fluids extracted while feeding on

the animal.

It follows from No. 1 theory, and it is asserted by those who faTour thi* theory, that the longer the period of immersion of the animal in the tick-killing

laid, the more certain is the destructive effect on the Ticks. For this reason the supporters of this theor>' advocate a dipping bath with a long swim.

As a result of the work carried out under the direction of William Cooper and Nephews, it has been established that a brief, thorough immersion of

(be animal kills the Ticks as effectively as a long one. That is to say, com|dete immersion for a comparatively short time, ensured the death of the Ticks.

If Ticks are taken off cattle soon after they have been dipped or sprayed with ao arsenical wash, and are thoroughly cleaned to remove any externally

adherent arsenic, their bodies are found to contain no traces of the poison, whilst Ticks similarly removed on each of the six days following dipping are

found to contain appreciable quantities of arsenic; thus proving that the arsenic is absorbed alter the operation of dipping or spraying is completed.

With regard to theory No. 2, it is highly improbable that the arsenic is absorbed through the sldn of the Tick, for the fluid dries on the skin in less

than an hour after treatment, during which period, as was shown in the previous paragraph, no absorption takes place.

There only remains then theory No. 3, viz., that the host animal absorbs the poiion into its sldn, and Ut«r. dtvTick imbibes the poison doling the

process of feeding. All experience with dips in the field goes to support this theoi;.

Given dips which contain equal amounts of the poisonous agent, it kat been proved by actual experaotiitt that thoae which spread over and thoroughly

wet the whole surface of the skin of the animal possess the greatest killing power. Therefore^ as catentia) feature of a dip is that it should give complete

end uniform penetration over the whole skin inrfaoe of the animal.

It is a proven fact that those dips vdudi saturate the skin in patttict kill only the Ticks v^iidi aiAen to Aoie patches. It u found, moreover, that if

a solution of arsenic is injected subcutaneoutly, the Ticks attached around the nte of the injection are poisoned, and although they have had no contact

with arsenic from the exterior, their remains are iimnd to cootain appreciiUe qnantities. Ttkis poisonous acdon it limited to an area of about 6 inches radius

Iroim the site of inocolatjon.

Investigations have shown that arsenic applied to the tudamaged ikio of an anima] does not appear m appreciable quantities in the internal organs of

the body. This seems lo prove that the arsenic which Is absorbed by the sldn fails to reach the circulating blood which would carry the poison from the

surface lo the interior. The accumulated facts which have resulted from enquiries into the matter lend the greatest support to the theory that the linng

cells, which form the deeper layers of the skin, have an actual affinity for arsenic, and the poison is arrested and fixed in them and thus prevented from

reaching the circulating blood. If this theory is correct, then after dipping or spraying, the deeper layers of the sldn will become strongly impregnated

«nth arsenic, possibly in a state of combination with the organic bssues. It is then easy to suppose that while feeding on a beast which has been recently

dipped or sprayed, the tick takes in considerable quantities of the poison with the blood and lymph which have necessarily passed through these daepcf

layers of the skin, which are more or less ^atarated with arse

COOPER'S CATTLE TICK DIP

Mas received the official approval of the following Countries :

Union of South Africa, Northern Rhudesia, Brazil, Basutoland,

NYasaland, Swaziland, Southern Rhodesia, Madagascar,

British East Africa, German East Africa, Portuguese East Africa,

Portuguese West Africa Egypt, Argentine Republic, Queensland,

United Stales of America, New South Wales,

Northern Territory of Australia.

Manufacturers :• WILLIAM COOPER & NEPHEWS, Berkhamsted, England.
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.lAMAiCA ; L) Henderson iV: Co.. King.sU.n.
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BARB.\D<»S ; Barlw.liw (.'o-ojd'nitivi- Cotton Co.. \.U\.

BAHAMAS : W. N. Twvnaiii. Nassau.
TRINIDAD : r. (i..,(Wes(ir:inl, I'mt-of-Spain.
BRITISH <;l lANA : .Siti.dUacli. Parker* Co.
ST. VINCKNT : Orea A Co.. Kingstovrn.

NKVIS : .S. D. Malone.
DANISH WEST INDIES: A. Sclnniegelow, St. Croix.

MONTSERRAT: W. Llewellyn Wall.
DriMINICA ; Hon. H. A. Frampton.

-r. I.rciA : Barnard Sons .V Co., C.istries.
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Green-Manuring Problems,

)F recent yeare the subject of green luanur-

)ing appears to have received less attention

» than formerly. In the West Indies this is

probably due to the fact that this method of fertilizing

the soil has been largely given up on many estates as

a result of the introduction of cotton and other quick-

growing crops of commercial value. It is very much

open to question whether green manuring ought not

to be more extensively practised. , The difficulty is, we

are very much in the dark as to the real value of this

method, as to what the effect of the manure on the

soil and succeeding crop really is, and to what extent

the usual method of turning m the green crop is

effective and economical. At tlie present time, and

for many years past, trials have been made with green

dressings at the West Indian Experiment Stations,

but these trials have merely consisted in growing the

crops to test their yielding capacities, etc.,
—the work

has not had regard to the many matters concernmg

application of the dres.sing to the soil, on which at

present we are almost entirely in the dark.

In general practice the aj^plication of green

vegetable matter to the soil falls under two categories:

(a) arable application where the dressing is turned in

in the fielil where it grew; (b) orchard application
where green material is collected or especially grown

apart from the orchard, and applied at a definite

rate around the bases of the cacao or citrus

trees. There are also modifietl methods of applying
the dressing indirectl\" by placing it in cattle pens,

where it is partly eaten and partly trodden in with the

manure of the cattle: or the dressing may be cut in the

field and applied in conjunction with a complementary

dressing of pen manure. All these forms of application

present special problems that require solution They
open up important lines of investigation that could

very well be followed up at West Indian Experiment
Stations.

Considerable light seems to be thrown on the

subject of green manuring by C. M. Hutchin.«on's work

in India.* It has been found that the complete decom-

position of a green crop depends upon the incidence of

the rainfall following its burial. This being frequently

defecti\e, an attempt was made to see if negative

results could be avoided by carrying out the initial

stages of the decomposition under artificial conditions.

It was assumed that decomposition must proceed, to

*See Bidlttin No. 113 (1916), Agricultural Research Institute,
Pusa— 'A modified Method of Green Manuring'. By C. M.
Hutchinson, B.A.. Imperial Agricultural Bacteriologist.
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give beneficial results, in such a way, and to such

a degree, as to result in the conversion of the organic

nitrogen of the green manure into nitrate, and the

breaking down of the cellulose and ligniiied tissues so

.as to result in the addition of humus to the supply

already in the soil.

It was found that the most complete breaking

down and subsequent nitrification of the plant tissues

was obtained by providing an excess of moisture

accompanied by anaerobicf conditions during the first

stage, followed by a second one of less moisture and

semi-anaerobic conditions. The method adopted was

to dig pits at the sides of the fields previous to cutting

the green crops, this being done during the rains, the

pits filled with water; the cut crop was placed in the

^its and left there tor periods varied experimentally

-from twenty-four to forty-eight hours, removed from

the pits, stacked in heaps, and allowed to ferment for

varying periods of time, after which the rotted manure

was applied to the soil. Later experiments, however,

have shown that owing to the loss of free nitrogen that

may occur, it is perhaps advisable to omit altogether

the preliminary steeping in water, and commence the

preparation of the fermented manure by stacking in

heaps, moistening with water, plastering the outsides

with clay (kept moist to prevent cracking), and allowing

fermentation to proceed as before, without the loss of

nitrogen.

It was found that more complete fermentation

could be obtained by inoculaoing the heaps with

impure cultures ofcellulose-destroying bacteria, obtaioed

simply by making a water extract of fresh cow dung.

An important point to bear in mind in connexion

with the fermentation of green manure is that during the

preliminary anaerobic stage, tn.-cins are formed which act

injuriously upon plant growth. It is therefore neces-

sary to interpose an aerobic stage between the prelim-

.inary anaerobic one and the final application to the

soil, not only to promote nitrification, but to insure the

oxidation and destruction of the toxins produced.

It may be that where a green dressing is ploughed

into a heavy soil containing an abundance of moisture,

or where persistent rains follow the application of the

manure, an anaerobic condition is produced which leads

to the production of toxins.

tAerobic fermentation is tliat kind of fermentation wliieh

proceeds in the presence of air: anaerobic fermentation can only

pr-iceed in the alisence of air. A.-- used witli reference to the

deoouiposition of green dressing.s and allied manures, the.^e terms

-are only proximate, .-^ince under the conditi(jns referred to,

complete aerobisin or anaerobism i.^ nnpossible.

The results of plot experiments with fermented

green manure in India indicate that it has a much

quicker action than unfermented manure, and very

considerable increases in the yield of oats (grain) and

tobacco are recorded. The following are the figures

obtained in the oats experiment:
—

Grain, Straw,

ft), per acre. lb. per acre.

Control plot (.^-acre) 88.5 2,820

Sunn hemp (Crotalaria

ju'ncpa){.^\-&cTe)
91)0 2,83.5

Fermented Sunn hemp 1,540 2,970

In the case of the tobacco experiments the prepa-

ration of the manure under anaerobic conditions was

not carried out in time to allow its application to the

soil sufficiently early to avoid toxic effects. The plots.

therefore, treated with manure fermented under aerobic

conditions (in loose heaps without a covering of wet

clay), gave better results. Nevertheless, even the

anaerobically fermented manure gave very considerable

increases.

Hutchinson, in discussing the results obtained,

raises the point as to whether dn ordinary estate practice,

green manures are always applied at the rate per acre

likely to do most good to the particular soil or crop it

is desired to benefit. The usual procedure is to grow

a green dressing on a certain area and turn it in

irrespective of the above consideration. In some cases

more than is produced, and in other cases less than is

produced, would exert the maximum benefit. This

seems a point worth investigating. Obviously the

fermentation method allows of such regulation of the

amounts applied, as also does the process of green

mulching that has been found so beneficial to cacao

and limes in the West Indies.

The Indian work would appear to indicate that

after the application of green mulch to ihe surface of

the soil round cacao.trees, some sort of aerobic fermenta-

tion will take place. It is a question whether

anaerobically fermented green stuff spread around the

trees might not show quicker results, more in accord-

ance with the action of certain chemical manures.

Enough has bi'in said to indicate the sort of green-

manuring problems that need to be attacked in the

West Indies. In concluding it may be noted as being

of particular West Indian interest, that in India

attention is being given to the possibility of fermenting

sugar-cane stumps and trash by the method that has

been described in this article. In most of the sugar-

cane districts of India the stools have to be collected

and burnt before a succeeding crop can be grown. It
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would involve little additional labour to pit and rot

them. These stools contain a considerable amount

of saccharine matter, and would possibly form an

e.xcellent medium for bacteria.

INTERESTING HORTICULTURAL
IN HAWAII.

WORK

ABSORPTION AND LOSS OF NITROGEN
IN CONNEXION WITH SUGAR

ESTATES.
The International R'A'iew of the Science and Practice or

A'jiiculttire (JnnelQlC)) contains the following .summary of

work in .Java to determine to what extent nitrogenous
manures are made use of by sugar-cane.

The question of the absorption and loss of nitrogen
in the soil after the application of nitrogenous manure is nf

prime importance in the cultivation of the sugarcane in Java,

where every year at least 50,000 tons of sulphate of

ammonia are used, costing about £G.3.5,000 for a cultivated

area of 246,954 acres.

In a series of specimens from different districts under

sugar-cane, the loss of nitrogen occurring on mi.xing a solution

of sulphate of ammonia with the soil was determined.

For the purpose of analysis 50 gms. of dry earth are

first mixed with 50c. c of water and the whole afterwards

with -dOcc. of a one-fifth normal solution of sulphate of

ammonia. The mixture is regularly sh-aken up for two days,
then filtered, and, by distillation, the amount (if ammonia
in 20c.c. of the filtrate is ascertained. Multiplying by 14 the

number of cubic centimetres of declnormal ammonia obtained

by distillation (it should be below the limit 20), the coeffi-

cient of absorptiu.T of nitrogen is ascertained.

Analyses made, show that for the majority of soils with

a coefficient of absorption exceeding 140, no loss need be

feared. Some lands with a coefficient below 80 might
sustain a loss under particularly unfavourable circumstances,
.such as torrential rains or floods.

Soils of coarse texture have a low coefficient of ab.sorp-

tion and a fairly considerable loss of nitrogen. On api)lying
a heavy dressing of manure, the lo.ss of nitrogen increa.ses.

On determining the coefficient oi absorption by a given

soil, it may be ascertained to what extent manuring with

suljihate of ammonia may be effective without entailing
a considerable loss nitrogen

Contrary to the nitrogen in sulphate of ammonia, that of

nitrates is not absorbed by the soil. It having been necessary,

owing to the present war, to replace sulphate of ammonia by
nitrates in sugarcane plantations, it was thought desirable

10 study the various soils utilized for sugar-cane growing
from the stand-point of absorption of the nitrogen from

nitrates.

It was found that none of the soils analysed hnd any

high coefficiient of absorption On subjecting the same soils

with nitrate added, to leaching for three days, a considerable

quantity of nitrogen from the nitrate, it was found, had

been leached out.

The conclusion drawn from the invesstigations is that

the use of nitrate of soda in tropical countries during or

before the rainy season is of no advantage. [Tiiese findings
have reference to heavy rains capable of washing the nitrate

out of the soil.]
The employment of nitrate of potash on

permeable, highly irrigated soils, is also not to be recom-

mende<l.

In Kurope, the action of nitrates is more rapid and effec-

tive than that of sulphate of ammonia. In the tropics, where

nitrification is so rapid, this ilitfereiice in the behaviour of

.sulphate of ammonia is unimportant.

The Experiment Station Record, Vol. XXXV,
No. 6, gives an account of recent work at the Hawaii

Agricultural Experiment Station, in the following
words:—

The station is co-operating in experiments in Florida and
in California with the view of extending the culture of litchi

(Litchi chiiiends). Some successful experiments in transport-

ing these shortlived seeds under refrigeration from Honolulu
to San Francisco, and thence by ordinary express and by
mail in moist sphagnum moss to Washington, D.C, and to

various localities in California are noted. All of this seed

germinated well, thus indicating that litchi seeds may be

transported where refrigeration for fruit is available.

In the work with mangoes some preliminary studies have
been made on the flowers of certain varieties, and on methods
of pollination. Several mango seedlings less than nine

months old, which had been grafted by inarching, were-

found to be producing flower clusters above the point of

union, and in most cases the scion also was flowering. The

mango tree ordinarily does not flower until it is from five to

six years old. No cause is ascribed for these phenomena,
except the grafting. An instance of bud mutation is reported^
in which a single branch of one of the trees bearing green
fruit produced a pink fruit rather smaller in si/.e than the

regular type, but otherwise resembling the variety. Bark

grafting the mango, which has previously been successfully

applied by the Porto Eico Experiment Station, has pri>ved
to be well adapted under Hawaiian conditions to the work of

top grafting established trees. The process is here described.

In the work with avocados, the Macdonald, the parent
tree of many of the round, hard shelled winter .seedlings, has

attracted some attention by its remarkable keeping qualities.
The fruits were kept in the horticultural laboratory for six-

teen days without any refrigeration, being in a perfect state

of preservation at the end of this time.

In the work of propagating the avocado, scion budding
has given satisfactory results. The scions are inserted in

a T-shaped incision similar to that made for .shield budding,

only much larger. After being tied in place the budded
scion is waxed with a firm grafting wax which will not run

when heated by the sun. This method is considered to be

advantageous as a means of propagating from old bearing
trees which frequently do not produce good bud wood unless

severely cut back. It may also be used to work branches of

considerable size. Observations of apparently multiple-
stemmed seedling avocados showed that such seedlings have

a single central stem, the other stems arising from buds on,

this stem beneath the surface of the ground, and in many
cases within the .<eed.

The work of breeding papayas was resumed along lines

previousfy noted. A number of cro.s.ses and close pollinations
have been made to secure information on questions arising in

earlier work.

In the citrus orchard many varieties are now in bearing
and making a satisfactory growth. I'mctically all of these vari-

eties have been introduced as a bud wood and work upon

home-grown stocks.

In view of the claim by some manufacturers that a blend

of the oil of kukuri {Alturites moluccana), and of the Chir:i

wood o\\ (A. fordii) \i preferable to either one, some work

was undertaken by V. S. Holt in hybridizing these species

with the idea that the new forms might combine the desired

characters in a way superior to either of the parents.
A number of fruits from these cross pollinations have beea.

secured.
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ORIGIN OF THE NAVEL ORANGE.
In 1913-14, an agricultural expedition to southern Brazil

was organized by the I'nited States Department of Agricul-

ture, to collect all available information concerning the navel

orange, particularly at Bahia, from which point the parent

Washiiigcon navel trees were sent to the I'nited States. The

observations and conclusions of the expedition (briefly

refernd to in the Ayrirultural Newgior November 4, 1916),

which should not be without interest to persons concerned with

citrus cultivation in the West Indies, are summarized in the

Monthly Bulletin, ("aliforina State Comiuission of Horticul-

ture, as follows:—
All available evidence proves that the navel orange of

Bahia originated about 1820 as a bud sport from the selecta

variety, and was first propagated by a Portuguese, the first

man to use this method of plant propagation in Brazil.

The Washington navel orange was introduced into the

United States by the United States Department of Agricul-

ture in 1870 from Bahia. Brazil. The first trees sent to

California by the department were planted on the L. C. Tibbets

ranch at Riverside about 1S7-J, and these two trees are still

living, the property of the city.

The navel orange groves of trees of our west and of

several foreign countries are directly descended from the

Tibbets trees. The great commercial success of the navel

orange industry in California is the foundation upon which

the successful citrus industry of this State as a whole h^s

been built.

The oldest navel orange trees found in Brazil were more

than forty years of age. They are now producing the largest

and best crops of any trees found in that district.

The method of tree renewal for treating diseased trees

in Bahia is a success. The replacing of diseased trees

by growing a new top is universally practised in that region.

The use of manure in maintaining the citrus trees in pro-

ductive condition, and improving the quality of the fruit is an

establi.shed and successful practice. The liberal use of manure

is considered to be absolutely essential to profitable citrus

production The average annual production is about 100

navel oranges per tree.

Scale and other in.sect enemies of the citrus are evidently

controlled by natural parasites.

The Bahian navel fruits are very different in appearance,

quality, and other commercial characteristics from Californian

fruit. For this reason we may safely conclude that no one can

foretell exactly the behaviour of plants under new environ-

mental conditions. Consequently all food-plants introduced

should have a wide and careful trial, and in our opinion all

foreign food-plant.s should be tried without too fixed ideas as

to their probable behaviour in any particular region.

The shipment of bud wood or trees from Brazil is

attended with both difficulty and danger. Cireat care must

be u.sed in packing and condition of storage and shipment in

order to preserve the buds in living condition. The bud

wood should be inspected with the greatest pos.sible care in

Brazil and in the United States in order to prevent the

introduction of insect enemies, fungous disease or other

parasitic pests.

The discovery of the Bahia navel orange by a traveller

in Brazil is a good illustration of the importance of careful

observation of food-plants in foreign countries by all travellers.

All information about new food-plants found in this way is

likely to prove of value. Through the Office of Seed and

Plant Introduction of the United States Department of

Agriculture, such information can be followed up, and if

desirable, supplies of bud wood or seed be obtained for trial

in this country.

We found a t'jtal of about 76,000 navel orange trees

near Bahia. The orchards are located on hilltops or hillsides.

The orange growers are prosperous and an effort is being made

by the locil government to extend the culture of this variety.

A permanent cover crop of Para grass in connexion with

the liberal use of cow manure was the most successful method
of culture observed, under the conditions of an average
annual rainfall of about 50 inches.

Citrus bud sports are common in the orchards observed.

The origin of the navel orange from this cause is proof of the

importance of this condition in the improvement of citrus

fruits.

DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST
ST. VINCENT. In his report for the month of December

Mr. W. N Sands states that in the Experiment Stations

routine work was carried on in connexion with the gathering
and examination of seed-cotton from selected and hybrid

plants, and the collection and destruction of cotton stainers.

Plant distribution included i grafted mango plants and
27 miscellaneous. Work in the Botanic Gardens and nursery
consisted of the cutlassing of rubber and cacao plots,

trimming trees, and cleaning walks and plants. In addition,

seventy young cacao plants were budded at stake in plots and

'thrips' fungus from culture prepared by the ilycologist of the

Imperial Department was sprayed on cacao. In regard to

staple crops, it is stated that preparations were being made
to start sugar-making, and improvements in machinery for

the manufacture of a good grade of muscovado sugar
had been effected on several estates. The cane cultivations

made good progress generally. The reaping of arrowroot

was retarded owing to the unusually dry weather. Cotton

picking was carried on under favourable conditions, but the

yields generally were very poor. A furthfr outbreak of cotton

worm occurred at Katho Mill estate, but the crop was well

advanced and little damage was done. The Imperial
Commissioner of .\griculture accompanied by ilr. Edgar
Tripp, Secretary of the Agricultural Society, Trinidad,

inspected the Government Ginnery and Experiment Station

with the Agricultural Superintendent on December 1. Visits

of officers of the 1 'epartment included one on December 8 by
the Agricultural Superintendent and Assistant Agricultural

Superintendent to ^ mng's Island, to ascertain if there was
land there suitable for an isolation plot for the propagation
of a, pure strain of Sea Island cotton for general planting.
The situation was considered satisfactory, and a scheme will

be submitted. An investigation to endeavour to ascertain

where the eggs of cdtton stainer are laid was started by the

Agricultural Superintendent.
The weather during the month was abnormally dry.

The rainfall at the Botanic Station was 2-29 inches, and at

the Experiment Statinn 2 07 inches. The total precipitation
for the year 1916 at these stations was 137'63 and
119"75 inches, respectively.

DOMINICA. .Mr. .Joseph Jones reports a continuation of

general routine work in the Experiment Stations during the
month of December. Xine bags of cacao and one of kola
nuts were shipped t.. London during the month. Plant
distribution was as I Hows: limes 4,800, budded citrus 118,
shade trees 80. mis. , ilaneous 3, making a total of 4,971.
In regard to staple . ips he states that a fair second crop of

limes is now being r?' iped by many of the estates th.at did
not suffer severely in the recent hurricane. The price of good
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raw Hme juice is now Is. per gallon locally. His Honour

the Adniinstrator has appointed a small committee to report

or, the question of erecting a lime factory at Grandbay : the

committee piid a visit to the district ou December 27.

Thirty-one sample.s of Hme juice were analy.sed in the chemical

laboratory during the month. In addition, the data for

constructing a table showing (a) hydrometer reading.

(b) citronifter reading, aud (c) acid test of boiling juice at

dififerent concentration.", were obtaineri. A phy.^ical analysis

of the soils of the lime eKporiment station was completed.

The rainfall for the month was 311 inches. The total

rainfall for 1916 was 84-42 inches, which is '! 45 inches

more than the mean of the last twenty three years.

MONT.-<KERAT. The Curator (Mr. W. Rob.son) in his

notes for the month of December mentions, in addition to

planting operations in the experiment stations, that three dis-

tillations of bay leaves, making a total of forty-one for the

vear, were made. The yield of leaves from the plot for the

year' has exceeded 6,000 lb., equal to (U lb. of oil. Five types

of pipaw are being cultivated in the endeavour to obtain

a good bleeding variety for the preparation of papain.

Eeferring to staple crops, Mr. Itobson states that on

many of the estates the destruction of old cotton plants

is being pushed forward, and the land is being prepared

for next crop. P>xcept in a few isolated localities, the

picking of cotton has been practically completed. Most

estates^ave made fair crops, the mostdeiercenc climatic factor

having been the wet month of October. (Hh'-rwise the season

Las been favourable. In re,'ard to the prepiration of corn

meal, one estate has found a cotton seed disintegrator to be

very effective in its preparation. The re erection of machinery

for the manufacture of muscovado sugar is in contemplation at

Brodricks, Roches, Olveston, Brades and Trants, with exten-

tions at a few other places. There was nothinu in particular

to record in connexion with the hme industry. Cotton

stainers were numerous in all districts at the end of the month,

and in this connexion, the compulsory destruction of all

the Mahoe trees in the island has been suggested to the

Government. Eleven samples of cotton lint and seed-cotton

of the current crop were sent to the Imperial Institute for

addition to the collection. Several visits were made

to Harris's Station in connexion with its being closed at

the end of December. The necessary additions were made

to the onion building The date fixed by law for the destruc-

tion of old cotton pfants i> .January 31. and planting wiU be

allowed as from March 1, 1917.

The riinfall for the month was— Grove Station 418

inches, Harris's Station .3-82 inche.-.

.\NTiou.\. According to Mr. T. Jackson's report, |)lant

di.-^tribution in the month of December included 4-J(i sisal,

V2G coco-nuts, 100 limes, 94 Pro.sopis, 9 miscellaneous,

75,100 cane plants, 7t),800 sweet potato cuttings, 7,200

cassava cuttings, and 29 plots ve^etable seeds. In his

ob.servations relating to staple crops, the .Vgrieultural Superin-

tendent sUtes that at the present time the cane crop requires

rain. Cultivation of land for next year's crop is progressing

rapidly on account of favourable weather for these operations.

The onion crop Ls not sufficiently far advanced to withstand

a long spell of drought, and rain for this cro]) is ladly

recjuired. The area under cotton for the year 191.5-16 in

Antigua is 280 acres, in Barbuda 100 acres. Severe attacks

of caterpillars on onions, and slight attacks of cotton cater-

pillars were experienced.

The rainfall for the month was 1-92 iiiciies, for the

year 65-0.5 inches. From an agricultural point of view the

past year ha-s been an exceptionally good one.

ST. KiTTS. Mr. F. R. Shepherd in his report for the-

month of December, states that plant distribution com-

prised 7,420 cane cuttings to estates with experiment

plots, and 50 ornamental cuttings and 2 bags of seed.

and roots of Saccharum ciliare sent to Montserrat.

Referring to staple crops, the Agricultural Superinten-

dent states that the old cane crop is rapidly ripening up with

a large number of arrows than is usually seen. Reaping of

fields on muscovado estates, left over from last season, is in

progress The young cane crop is growing well, and much

attention is paid to the selection of cuttings from the best

varieties. All old cotton on estates is being rapidly cleared

off the land and very little picking remains to be done. Prices

paid locally are from 2.^. 4i'f. to 2.^. 5d. per R). lint. The

average return per acre of lint will be considerably lower

than in past years owing to the unfavourable season. Leaf-

blister mite is making its appearance, but too late to do

any harm to the crop. Work in the Government laboratory

included analyses of ten samples of milk from the Inspector

of Police, complete analysis of Basseterre town water supply,

estimation of available phosphoric acid and potash in two

samples of soil, and examination of forty samples of cotton.

The rainfall for the month was 2-47 inches, for the year

65-94 inches.

BATS IN BUILDINGS.

During .\pril lUlG, an enquiry was received at this Gfhce-

from the Rev. W. Saywell, St. Kitts, as to the best methods of

getting rid of bats and bees that were infesting the Wesleyan
Church at Basseterre, in that part of the building between the

ceiling and the roof. The existence of the bats was disclosed

by the removal of the ceiling, rendered necessary on account

of the need for repair. In reply to the enquiry several sugges-

tions were put forward. The itirst method suggested was to-

prevent the return of the bats into the building after they had

flown out at night to feed. It was suggested that arrange-

ments should be made for closing all doors, windows, cracks,

etc., during the time between the exodus of the animals and

their return For this purpose strong mesh wire was regarded

as being suitable for closing the openings The next suggestion

was that the whole interior of the roof should be white-

washed with a wash of white lime containing crude carbolifr

acid at the rate of 1 pint of carbolic to every 4 gallons of wash.

This would have two principal effects; one would be to disin-

fect and do away with the smell complained of, and the other

would be to make the roof light and unattractive for the bats,.

while at the same time any fugitive bats would be easily seen

against the white background.
At a last resort it was suggested that the church might

be fumigated by means of burning sulphur. The building, it

was pointed out, would have to be closed as tightly as possible,

and fumigation would have to be carried on for twenty-four

hours. It would •

also be necessary t > remove from the

building all metal ornaments.

Last month a letter was received from the Rev. Say well, to

the effect that the adoption of some of the foregoing methods

had proved satisfactory, and that he had succeeded in driving

the animals from the building. The principal method WiS

the employment of burning sulphur. The ventilators were

covered with wire mesh after the disinfection, thus admitting

plenty of air but obstructing the re-entrance of bats It may
be added that before disinfection, the beams and rafters were

covered with solignum.
To .show the extent of this infestation of bats, it may

be mentioned that when the ceiling was first removed,

there was an accumulation of bat manure to the extent of

4 cart loads.
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SEA ISLAND COTTON MARKET.
The report of Messrs. Henry W. Frost «.V Co. on

Sea Islaml cotton in the .Southern States, for the week

ending December 28, 191(i, is as follows:—
ISLANDS. The market was quiet throughout the week,

with sales of only 30 bale.s Fine Islands at our previous

quotation of 53i c. landed. With factors holding only small

stocks, and expecting moderate receipts from now on, they

are unwilling .sellers at any decline. As the Bureau reports

the amount ginned to the 13th instant as only 2,32-5 bales,

they fear the crop may not much exceed 3,000 bales

In the absence of demand we can only repeat our pre-

vious quotations, viz:

Fine 52c. = 53 Jc. landed.

Extra Fine 55c. = 56ic. „

There have been no further sales of Planters' crop lots.

GEOEuiAS AND FLORiiiAs. The market remained very

quiet throughout the week, sales reported as only 75 bales.

The offerings are small, and Factors are unwilling sellers at

any much concession in price. The interior markets are

reported easier, but holders vriil not consent to;sell at much
decline. With orders in band, however, we may occasionally

buy at quotations, viz:

Extra Choice and Fancy 51c. = 521 landed.

Choice 50c. = 51-ic

The exports from Savannah for the week have been: to

Liverpool 24 bales. Northern Mills 53 bales. Southern Mills

100 bales, and from Jacksonville to Northern Mills 625 bale.s.

The United States Census Bureau reports the amount

of cotton ginned to December 13, as follows:—
South Carolina 2,325 bales"!

Georgia 7.3,395 ,, Imakinga total of 1 10,44S bales.

Florida 34,728 „ )

Against last year 83,810 „ Total orop 85,278 „
1914 71,488 „ „ 78,857 „
1913 69,312 „ „ 8.5,544 „

,,
1912 .58,804 „ „ 66,169 „

Factors in Savannah think there is an error of 10,000 bales

in the Florida report
— that Stapled Uplands have been

counted as Sea Islands. The Census Bureau reports all

cotton ginned in Florida up to December 13 as 49,343 bales,

of which 34,728 bales are Sea Islands, leaving for Uplands

only 14,615 bales, which is too small for the State; the same

time last year Uplands were reported as 26,661 bales. It is

therefore possible this report may be corrected later on.

PROGRESS IN THE MINOR INDUSTRIES
OF ST. VINCENT.

The following note.s on the minor crop.s of St. Vin-

cent appear in the Report of the Agricultural

Department, for I9I.5-I6:—
INDIAN CORN.

Owing to (a) the high prices of tlour and oats, (b) the

remunerative prices of Indian corn in the intercolonial mar-

kets, and (c) the facilities ottered by the Oovernnieiit Cotton

Ginnery for the purchase of corn on a profit-sharing basis and

the kiln-drying of it for .shipment, increased attention was

given to this crop.

It was difficult to obtain figures of actual production as

a large proportion of the crop was used as food for man and

beast, for the reasons mentic/ned above in (a). The actual

exports of Indian corn in 1915 amounted to 1,518 bushels,
but a far larger export is to be looked for in 1916.

The corn drying machinery installed at the Government

Ginnery consisted of a No. 1 Ideal He.ss Corn Drier with
a capacity of 400 to 500 bushels in ten hours, and a Little

Victor Sheller and Cleaner, together with the necessary acces-

sories. The machinery was driven off the main driving shaft

of the Ginnery, anid the steam far the coils of the drier was
obtained from the boiler of the steam engine.

Two small laills for grinding corn were also erected to

allow those small growers who desired to convert their corn
into a meal for di imestic use to do so at a charge of hd. per
gallon of meal. It is proposed to obtain a large power grinding
mill to afford fuither facilities to growers in this direction.

As was noted in the last issue of the Agricultural Nexos,
a considerable amount of work was undertaken by the Officers

of the Department in the endeavour to breed good varieties;
to ascertain the best methods of planting and the control of

pests; and also to bring the results of the experiments to the
notice of planters throughout the Colony.

'

The outlook for corn cultivation now that a kiln drier is

available to ensure the proper drying of the produce in adverse
weather is full of promise, and it is now left to planters to
make proper provision for the storage of the corn so that it

may not be attacked by grain insects.

COUO-NUTS.

A further e.Ktension of the planting of coco-nuts has to be
recorded. In the Carib Country alone there were under
cultivation 1,100 acres. Some of the groves were coming
into bearing, and it is hoped to make the first shipments of
nuts or copra during the coming year. The growth and the
health of the plants were good. In the Leeward District also,
considerable activity was .shown, and the area of the

Colony's coconui cultivations is now estimated at between
2,000 and 3,000 acres.

GKOUND NUTS.

Ground nut cultivation continued to extend. The exports
of dried un.shelled nuts in 1914 amounted to 5,781 bushels
valued at £1,446, whereas in 1915 the exports totalled

10,386 bushels valued at £2,636. The chief market for the

product was Trinidad. The best results with new varieties
have been obtained at Spring estate. Here the owner, who
is a large grower, found that the 'Virginia Bunch' variety
gave the best all round results. It was superior in the size
of nut and bearing to the local variety, but the weight of
a bushel was rather less. Prices were satisfactory throughout
the year.

I'EAS.

The chief peas grown for export were the pigeon pea
(Cojaiuts indkiis), and the black-eye pea ( Vif/na catjnng var.).
The area under luiltivation was larger than usual. The
exports of these peas together amounted in 1914 to 2,141
bushels valued at £707, and in 1915, 3,066 bushels valued at

£1,017.
Small areas of the 'Kounceval pea' ( Vigna unguicuhita

var.), and the white Lima bean (Phaseolus lunatus) were
also grown. The former grew and bore particularly well
under local conditions, but it had not found favour with

shippers on account of its realizing a lower price per R. in
the intercolonial markets than the black-eye pea. The local
white Lima bean was grown chiefly in P.equia, and the small

plots there gave very fair and encouraging returns, but in
St. Vincent, results with both native and imported varieties
were poor. It is iiaped, however, to breed a variety of this
bean which will tinive under local conditions, and considerable

progre.ss was made in this direction at the Experiment Station.
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ORGANIZATION OF LOCAL FOOD
SUPPLIES.

Suggestions are put forward in the Barbados Advocate

for January 18. concerning the need for Government action

in the matter of establishing larger areas in that island under

food-crops, even though it would necessitate a reduction in

the area under sugar-cane. It is suggested that the returns

should be calculated at the same value as if the land were

in sugar-cane, the loss, if anj-, being made good by the

Government.

In connexion with these propo.sals, it will perhaps
interest readers to learn of the steps that have been taken

in Antigua, an isUnd that has always shown itself alive

to the value of concerted action. Here a Board for C'ooper-
ative Organizations has been formed, which was recently

instructed to consider steps to be taken in connexion with

the probable shortage of food in the island.

Meetings of the Board were held and the fiillowing steps

were taken: —

(1) A circular was addressed to all planters throughout
the island with a view to obtaining information as to the

quantity of foodstuffs planted in the island, also with a view

to urging the necessity on agriculturists for planting food-

crops, and obtaining promises in this connexion. The
circular was send to sixty-seven estates, and from these

fifty-five replies have been received. The position was

found to be by no means reassnrint;. The actual total area

returned as planted in provision crops in Antigua was 300

acres, while the areas immediately in prospect for planting
amounted to 394 acres. t)n every hand complaints were

received from estate managers of labour difficulties which

greatly interfere with the planting of provisions. Mention

may be made of the offer of one cane planter to provide 10

acres of land on his estate which would be placed at the dis-

posal of the Board or the Government for the purpose of

renting to peasants to grow provisions thereon. Several

other planters have offered to rent land to peasants with the

same object, but with little or no response.

(2) The second line of action was to appoint sub-

committees in the different parishes. The duty of these was

to keep the Central Committee informed, of the position in

relation to the supply of foodstuffs in the different parishes,

and to urge upon the people the necessity for increasing the

amount of provisions at present grown, and to suggest plans
of action.

The Central Board has made recommendations to the

Government that they should a.scertain and kee|) themselves

systematically informed on the following points in future:—
(1) The quantity of foodstuffs stocked by merchants

(2) The prospect of obtaining futur* supplies, and the

amount of orders placed.

The Committee have further strongly recommended that

a store of corn, preferably locally grciwn, should be obtained

without delay, kiln-dried and stored at the Government

Granary with the object of making corn meal, as and when

required.

Experiments have been conducted in connexion with the

preparation of sweet potato meal and the baking of bread

with this and with corn meal. So soon as definite informa-

tion is available, it is proposed to consider the feasibility of

recommending that the Government 'should enforce the

baking of a diluted bread (i.e.
diluted with corn meal or

sweet potato meal).

Finally the Committee have recommended to the

Government that it is desirable to give con.sideration to the

question of standardizing the weights of loaves of bread, and
that information should be published concerning the relative

feeding value of the various food-crops. The Committee
have recommended that the attention of the Government
should be drawn to the need for the application of the most

stringent measures to check praedial larceny.
From what has been stated above it will be seen that

the Agricultural and Commercial Society of Antigua has
been making active efforts to improve the local situation as

regards food supplies, and is in a position to furnish the

Government with information and support, should compul-
sory measures become necessary.

RECENT SPREAD OF THE COTTON BOLL
WEEVIL.

A. brief history of the movement of this uest through
the United States sugaests, from a study of specimens col-

lected in all parts of the infested regions of North America,
that there are three lines of dispersion. It seems probable
that the b)ll weevil originated in Guatemala or .some other

portion of Central America, and that the most typical strain

migrated northward through the mountains of Mexico into

Arizona, where it is now found as a native species on the

wild cotton-like plant Thurlieria the.tpesiok/es. The main

migration was along the Gulf Coast through the cultivated

cotton regions into the I'nited States. The third line of

dispersion was through ^'ucatan across the (4ulf, to Cuba.

Specimens collected at the three termini of these disper-
sions appear to be very distinct varieties. That variety
which is found on cultivated cotton in the United States

is the smallest found and the most variable. The move-
ment of the weevil is controlled by the amount of food

supply, which regulates the time and distance of natural

movement by winds and Hoods, and by artificial agencies.
The most interesting development of the present year is

the extension of the weevil to the northern limits of cotton

growth in Oklahoma and Arkansas into Central Tennessee;
eastward to the Atlantic Ocean south of Savannah; and the

infesiation of practically all the cotton region of Florida. The

only Sea Island cotton section now not infested is that of

South Carolina. (Science, December 22, 1916.)

Nature of Light Production in Animals.—
The following has reference to the nature of the light

production in certain luminious animals. It is taken from
an article in Science (November 3).

'If I>ubois's statement that Pholas luciferin will give
light with oxidizing agents, that it is not destroyed by-
heat and is found only in luminous cells, be confirmed, we
may perhaps look to two general methods of light production
in the animal Kingdom—one as in Pholas, the oxidation with

light production of luciferin by luciferase so closely paralleled

by pyrogallol and peroxida-es: the other as in Cypridina and
the firefly, through the interaction of photogenin and photo-
phelein, the photogenin giving light by .some mechanism
which can not at present be definitely stated. The closest

parallel is the zymase system. Just as zymase is inactive
without its co-enzyme so photogenin is inactive (will not
emit light) without photophelein. ,fust as there are certain

quantitative relations between zymase and co-zymase. so
there are similar quantitative relations between photogenin
and photophelein. As oxygen is necessary for light production,
we may, perhaps, provisionally regard photogenin as a sub-
stance autooxidizable with light production only in the

presence of photophelein.'
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this i^sue deals with the subject
of green manuring, and describes recent investigations
conducted in India.

An article of present interest dealing with the

organization of local food supplies will be found on

page 23.

Insect Notes, which will be found an page 26,

comprise a cornprehcnsixt' account of cacao thrips,

their significance, and their control.

Under Plant Diseases, on page 30, appears v.i

article on the control of bud-rot disease in coco-niits.

The Food Supply Question in British Guiana.

The merchants of Water Street have sent a letter

to the Hon. Nelson Cannon, the senior member for

Georgetown, of the Court of Policy, on the subject of

the high prices of food. The letter, which has been for-

warded by the (-!overnment,is published in the Demerara

Daily Chronicle (Mail Edition) for December JS. 191().

It calls attention principally to the need for restrict-

ing the export of rice. It refers to the possibility of a
Hour famine, and to the present high prices of food-

stuffs in general. In connexion with this movement it

is stated in a more recent paper from Demerara, that

a special foodstuffs committee has been formed, which
includes Professor Harrison, Director of Science and

Agriculture. The first object of the committee is to

rind substitutes lor Hour.

Root Systems of Plants in Reference to Selec-

tion and Drought Resistance.

In a previous issue of the Atjricidtural Xeios
(Vol. XV, No. 381, p. 3!)4), reference was made to

experiments which had been conducted in the United
States, to determine the fundamental characteristics of

sorghum plants (Guinea corn, for example), that enable
them to withstand severe climatic conditions better

than Indian corn (maize). In the International
Review of the Science and Practice of Agriculture,
for .July 191G, are described experiments on ditferences

in the dimensions of the root system in different types
of cultivated plants.

Remarkably little study having been devoted to

the underground portions of plants as compared with
the parts above ground, the writer of the article

referred to undertook a series of methodical investiga-
tions of the root svstems of herbaceous plants, culti-

vatei] and wild, in the laboratories and experimentnl
Stations of the Agronomic Institute of Moscow, with
the assistance of the Department of Agriculture. The
starting point in these enquires was the fact that there
is a relation between the depth to which plants
extend their roots and their resistance to drought.
Assuming, theiefore, within the limitations of a given-'

species, the plants most resistant to drought are tho.se

which possess, among other things, a root system
carried to a greater depth, stress is laid on the' need
for the following: (1) Statistical investigations of
the depth reache.j by the roots of all plants, culti-

vated and wild, of' interest to agriculture: (2) inves-

tigations into the 'metric differences" (i.e. in length
^nd weight) of the root systems of the different

.species and varieties of cultivated plants; (3) inves-

tigations into the fixation ar.d the increase bv
.selection of the power of deep root growth. Upon these
lines investigations were undertaken of the root

systems of oats, wheat, tiax, and peas. The seeds were
taken exclusively from the pare lines obtained at the
selection Station of the Agronomic Institute of Moscow,
because the pieliminary studies carried out with
commercial oat seoifs had given very divergent results
as regards downward growth of the root system. The
Jests show that there is a synchronal constancy in
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"the downward gi-owth of the root system in individuals

of the same pure lines.

The enquiries of the writer into the length and

Aveight of the root sj-stenis of oats, wheat and fiax

establish a lU^ar and essential difference between the

length (and twight) in different forms of oats, spring
wheat, and flax. An interesting fact noted on compar-
ing the root-lengths with the time of ripening, is, that

the longer the roots, the greater the time required for

ripening In other words, the length of the roots is

proportional to the length of life of the plant.
^^^f-»-^^—

Relation of Green Manures to the Failure of

Certain Seedlings.
The editorial in the present issue of this Journal

discusses the subject of green manuring, with special
reference to the practice in the West Indies, and the

problems yet remaining to be solved in regard to the

question generally. In this connexion it should be of

value to note a reference made to the results of

experiments conducted with the object of determining
the relation of green manures to the failure of certain

-.seedlings, which appear in the International Review

of the Science and Practice of AgricvMu,r<i, for

-July 1910, and which are complementary to the points

brought out in our editorial.

It had been shown in a previous report that if

green manures are turned under and cotton planted

immediately, a decrease in germination may result,

while if the operation is repeated three weeks later,

germination is perfectly normal. .

With a view to studying this phenomenon, fresh

experiments were made in jars and in the field, and the

investigations as a whole confirmed the injurious action

of green manure on seed germination. It appeal's to

be due to some parasitic fungus {Rhizoctonia sp.).

During the first period of decomposition of the green
manure, many fungi develop, .some of them having
a destructive action on germs. Oil seeds in particular
are very liable to be injured. Starchy seeds, on the

contrary, are highly resistant. Cotton and soya seeds

are extremely sensitive to green manure. The germi-
nation of flax, pea-nuts, hemp, mustard, and clover is

likewise reduced, though to a less extent, by the

presence of decomposing vegetable tissue. The germi-
nation of buckwheat, corn

, oats, and wheat is not

affected by green manure.
The injurious action of green manure on oil seeds

is confined mostly to the first stages of decomposition.
The experiments undertaken appeared to show that

two weeks after the green manure has been turned in, it

no longer has any serious harmful effect on the germina-
tion of oil seed. The addition of small 'quantities of

lime appears to increase the injury to germination, the

greater or loss rapiflity of the latter to some extent

influencing the amount of such injury. Thus, slow

germination is marked by a high percentage of diseased

seedlings.

Theforegoing findings present information which

cannot fail to be of interest and value to those who
have been engaged in green-dressing trials in the West,

Indies, and should prove an incentive to further

experimentation.

Adulteration of Milk in the Leeward Islands^

In Antigua, in spite of a large amount of persis-
tent effort that has been devoted to the problem of*

putting a stop to the adulteration of milk, there seems
to be very little improvemtnt effected, according to

a memorandum prepared by Dr. H. A. Tempany,
.Superintendent of Agriculture for the Leeward Islands.

It appears that in Antigua, the legislation is inadequate
to enable prosecutions ^to be taken by the police in

a systematic manner, based upon the evidence of

analysis at the Government Laboratory. In St. Kitts»
on the other hand, the requisite legislation has been

passed which has resulted in a complete change in the
situation.

In St. Kitts during 191-3, S-i per cent, of the

samples analysed were found to be .adulterated with
water. The introduction of legislation brought abonfi

such a complete change that in 1!)1() no samples
were found to contain any added water whatsoever. In

1897, in Antigua, tj.3 per cent, of the samples analysed
were adulterated. In 1912-18, 8-3 per cent, were adul-

tered. In IMlti there was a reduction to .53 per cent.,

but that does not make the situation satisfactory. In
Moniserrat during 191(i, 59 per cent, of the samples
analysed were found to be adulterated. The St. Kitts

experience clearly shows that the sale of genuine milk
can be easily secured by a proper co-operation between
the police and the chemical authorities, and it is some-
what surprising that this should be arranged for in one
island of a Colony and not in another.

Seed Tape.

.Several trials have been made locally with see<l

tape, the newly invented method for planting seed. The

tape consists of paper ireateil chemically, and the seeds

are, enclosed and placed more or less eijually distant

from each other. In planting the tape in the soil, it is

necessary to water very thoroughly.

Many advantages are claimed for this method of

seed planting, the chief of which is the fact that the

whole tape being planted, and the seeds correctly

spaced in the tape, it eliminates the thinning out and

transplanting process. It is understood that the tape is

highly fertilized, which should stimulate the growth of

the seedlings; and it is claimed that the seed, being
enclosed, should be to a certain extent protected against
destruction by ants during the period of germination.

Each seed is guaranteed to grow, and certainly i6

must be admitted from the trials that have been made

locally, that the germination is very satisfactory indeed.

It is likely that seed tape will become more and more

adopted for garden work, and it seems especially well

adapted to tropical conditions, particularly on account
of the fact that the seeds are protected from ants

which constitute siich a troublesome pest. Moreover,

planting seed by the tape method involves a minimmii
of labour and trouble.
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INSEGT NOTES.

THE CACAO THRIPS
This insect has over a period of several years been tlie

subject of articles by Maxwell-Lefroy, Elot, Ballou, Uriah,

Eussell and others, to whom the \vriter is indebted for most

of the information contained in this brief popular aiticle.

Observations were also made hy the writer during a recent

short visit to Grenada.

ORIGIN ANI> iJlsTEIBUTION.

The cacao thrips was first given a definite scientific name

from material collected in Guadeloupe about sixteen years

ago, but it has doubtless always been present on cacao in

the' West Indies. It is now known to have a wide distri-

bution, having been recordeil from Grenada, Guadeloupe,

St. Vincent, St. Lucia, Dominica, Trinidad, Tobago, the

Virgin Islands, Surinam, Uganda and Honolulu, and Hawaii

(in greenhouses). It also occurs on a strip nf the east coast of

Florida, where it is known as the red-banded thrips, and has

been reported from Ceylon by Maxwell-Lefroy.

Fiii'l)-PLANT.S.

This thrips is best known in the West Indies by reason

of its injury to the leaves and pods of cacao, and under

conditions favourable to its development it is capable of doing

considerable damage to this crop. It is also found on

several other plants, including cashew, guava. Indian

almond (
Terminalid catappa ), mango, Liberian coffee, roses.

kola, and avocado pear.

DESCKIPTIoX.

Tlie adult cacao thrips (Hehothrips yu/>rorincHis Giard)

is dark brown, or black, the fi-male being abouD ./^-inch long,

while the male is much smaller and is rarely seen. The

recently emerged adults are light in colour but soon become

darker.

The eggs as dissected out of the female by Urich, are minute,

kidney-shaped, and quite transparent. They are inserted by

the female into the leaf and pod tissues of the cacao, accord-

ing to Urich. It Is recorded by Russell thai the female of

this .same thrips deposits the eggs in the young leaves of

the mango. He says 'that after the female has dejiosited each

egg she seals the openina with a large drop of excrement which

dries to a fiat scale .so that the egg pocket is concealed.' The

other immature stages consisting of larvae and nymphs are

pale yellow to yellowish green, witli a bright red band across

the abdomen.

HABITS ANI> IX.rURY.

The adults are usually found on the underside of the

younger leaves and on the pods, where they go to feed and

lay their eggs. They can sometimes be seen crawling about

with the abdomen elevated, and when disturbed, crawl rapidly

about or jump away quickly. Urich has observed them Hying

in the cool of the afternoon in Trinidad.

The larvae are found mostly on the half-grown and

older leaves, and on the pods, and togeiher with the adults

may cause such severe injury to the leaves by sucking the

juices that they sometimes dry up and fall oft'. In a severe

attack trees may suffer two or three defoliations while the

thrips are abundant. The younger stages are always seen

with the abdomen in the air, bearing at its tip a small drop

of excrement, which from time to^time falls to the leaf or pod

and dries to a thin brown flake.

The injury to the pods causes a brown corky scab to

form, and in a severe infestation, the pods have a russett

appearance, which makes it diffcult for the cacao picker to

tell when they are ripe. The pods themselves appear to be

very slightly injured by thrips, and the only appreciable loss

seems to result from immature discoloured pods being picked

for ripe ones by inexperienced pickers.

SIGNIFICANCE OF THRIl'S.

In places like Grenada, where the cacao thrips is an

important insect, it has been noticed that its outbreaks are

generally confined year after year to areas where the trees

are in an abnormal condition. Occasionally when conditions

are exceptionally favoi'.rable to the insect or unfavourable to

the trees, there comes an unusually severe attack of this pest.

At such times the regular thrips areas may be temporarily

enlarged, or the insect -may attract attention in places where

it has hitherto passed unnoticed.

It has also been observed that where cacao trees are

kept in a normal healthy state, where the soil conditions are

suitable, where good cultural methods, such as eflicient

drainage, periodical maiiuring or mulching, forking or super-

ficial hoeing, etc., are systematically and persistently carried

on, where root disease is not prevalent
—in such places

as these thrips is a negligible quantity, and never

seems to become a .pest, though sometimes present.

Urich has noticed in "frinidad that thrips, although present

in shaded cacao, is more abundant in unshaded or lightly-

shaded areas of estates. So far as thrips is concerned, shade

is beneficial to cacao under certain conditions.

Thrips is only one of several troubles which attack

the cacao tree, but likt- many other enemies, plant or insect,

it does not seem to make progress on normal, healthy trees,

although it may be present in small numbers. As soon as

the trees show the least signs of weakening, these numerous

plant and insect enemies gradually get a hold and may even

attract some attention in slightly abnormal seasons, but not

enough to warrant special measures being taken against them.

Then comes a year in which the climatic conditions may be

unusually favourable to one or more of the many enemies.

There is a sudden Cfnubined onslaught, and we get what is

known as a 'thrips year', thrips being the pest most in

evidence. AVhen an attack of this kind comes along, the

cacao growers may he caught unprepared, and spasmodic
methods of an emergency nature are adopted, and these,

as a rule, only serve to hasten the departure of the already

disappearing thrips. The trees make a rapid partial recovery,

and the growers are lulled into a false security through
a succession of good years. The thrips and other enemies

are, however, still causing a little trouble here and there in

the same old places, hut the temporarily improved health of

the trees, coupled perhajis with climatic conditions unfavour-

able to thrips, serve to keep this insect more or less in

abeyance, and the cai an planters are no longer reminded of

the other cause.s, which are all the time contributing to the

gradually weakening ot the trees. Then comes anotlier thrips

year and we get the same story over a^ain.

I'ONTROL METHODS.

Now it will be .seiTi from the above remarks, that thrips

is one of those insects which are unable to make any progress
on strong vigorous incs; but let the same trees get run

down or weakened, and it is certain that thrips will find them
out sooner or later, w ill .single them out for marked attention,

and will continue to, I,, so year after year until they are

restored to their normal vigour by ordinary cultural methods,
such as draining, forking, manuring, mulching, etc. These

method.s, to be effect ivt, must be .systematically and steadily
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applied, and must of course be adapted to the particular

soil conditions. As a general rule, good cultivation and

hygienic orchard management outht to be sufficient to

keep thrips and other insect and plant enemies in check;

but if planters feel that something else is needed to

control thrips while these measure^ are being put into

practice, then spraying with a eonj;act insecticide can be

recommended.

E.xperiments have been made in Trinidad with contact

insecticides for thrips, and at present nicotine sulphate, or

Black Leaf 40, as it is called commercially, seems to be the

remedy most favourably thought of. It is generally used at

the rate of 1 in 1,200 to 1,400 or 1,600. Other insecticides,

such as kerosene emulsion or rosin wash have also been used

against thrips with good results, but Rlack Leaf 40* is

more easily kept in stock, and more readily prepared for

immediate use.

In most countries where thrips has occurred year after

year in the .same areas, it is doubtless known by this time

approximately when and where the attack will begin. The

planter should therefore have everything ready to spray just

when the thrips first appears so as to check it before it spreads

too far; at this stage the area to be sprayed would only be

comparatively small, and effective control may result.

Observations made throughout the dry season would

doubtless show to what extent these insects are to be found

on their alternative food-plants
—cashew, almond, mango,

guava, etc.; also how far they remain on the cacao during

this period. If it is found that these plants really form

a menace to the cacao by habouring thrips during the dry

season they ought to be eradicated. Failing their destruction,

they should be sprayetl with Black Leaf 40, or kerosene

emulsion.

X.\TUR.\L ENKMHK.

A fungus was recently observed on the cacao thrips by

Mr. -I. C. Moore, and pointed out to' the writer during a visit

to Grenada. Specimens of this were submitted to Mr. W.

Nowell, Mycologist of the Imperial Department, who says

that this fungus is identical with that recently found attack-

ing thrips in St. Vincent. Cultures of this fungus have

been sent to Mr. Moore to be used experimentally against the

cacao thrips. An account of this fungus appeared in the

Agricultural News for December -30, 1916.

It is not advised, however, that too much reliance should

be placed on the employment of this fungus.

A predaceous thrips was found fairly well distributed

in Grenada, but only in small numbers. This insect is

larger than the cacao thrips, and is fehiny black with a straw-

coloured band across the middle of the body. It is usually

to be seen crawling busily over the leaves as if in search of

food but was never observe<l attacking the cacao thrips.
I-

SUM MAR'S .

By way ot summary, it may be stated that the recom-

mendation.s made to cacao planters in order to control thrips

are: first to take every reasonable precaution to ensure the

health and vigour of the trees by sound cultural methods,

coupled with careful regard to the general sanitation of the

cacao orchanls; and secondly, to eiuleavourto control threatened

outbreaks by spraying when thrips jk
first observed in inap-

preciable numbers on the trees.

•J.C.H.

* \nother nicotine preparation is manufactured by William

Cooper and Nephews, Berkhamsted, England. This is known

asV 2 Summer Fluid.

CO-OPERATIVE AGRICULTURAL SOCIE-

TIES IN GREAT BRITAIN.
The number of Registered Societies affiliated to the

Agricultural Organization Society of England on December

-31, 1916, was as follows.—

Farmers' Co-operative Societies:—
Purchase of Agricultural Fiequirements 213

Dairy 38

Eggs and Poultry 29

Co-operative Auctions, Fruit Societies, etc. 27

Total 307

Land-renting Societies (Small Holdings and Allot-

ments) 177

Credit Societies 48

Agricultural and General Co-operative Insurance

Society 1

Farmers" Central Trading Board 1

Miscellaneous Associations 16

Total No. of Registered Societies -5-50

These figures do not include a considerable number of

depots under the management of societies.

The societies in the other groups differ so much in their

scope and objects that it is better to consider them separately

under the special sections of this report devoted to their

work. Many individual societies have branch depots In

addition, by the end of the year, eleven Women's Institutes

had been formed.

There seems to be an impression prevalent in some

quarters that the Agricultural Co-operative movement in

England and Wales is practically confined to the purchase
of feeding stuffs, fertilizers and other agricultural require

ments, and that but little has been done in connexion with

the disposal of farm produce. For instance, in the report

of the Departmental Committee to consider the Settlement

of Sailors and Soldiers on the Land, the following passage
occurs: 'The Agricultural Organization Society has endeav-

oured to deal with the question by the promotion of Agricul-

tural Co-operative Trading Societies, but though some of these

.societies have developed a considerable tradein the co-operative

purchase of requirements, there are very few cases in which

societies have been successful in organizing the cooperative

sale of produce.' In the statistics which appear at the end

of the report, it will be seen that the trade done by Dairy

Societies, Egg-Collecting Societies, .\uctions. Fruit Growers'

Societies, etc., is very considerable. But this does not nearly

represent the value of the farm produce which is sold

co-operatively. Many of the societies which were formed

originally for the purchase of agricultural requirements, and

are put in that group, deal with one or more classes of farm

produce. It is most difficult, however, to obtain accurate

figures to show the actual amount, owing to the wiy
the annual returns of many societies are drawn up and the

fact that their sales of all kinds are simply entered as one

total. Furthermore, sosieties buy outright from their farmer

members very considerable quantities of corn which are

absorbed into their general stocks, and do not appear

separately in the accounts.
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A note appears on Molybdenum ore in the Bulletin of
thi ImjKrial Institute for July-September 1916, that has.

a West Indian interest on account of the existence of deposits
in Virgin Gorda. It is stated that by a certain process, good
results can be obtained on ore containing not more than 05
per cent, of molybdenite The deposits in Virgin Gorda are

not rich in this mineral, but it might nevertheless be found

profitable to work them, or at least it might be worth while to-

leinvestigate the nature and extent of these deposits.

GLEANINGS.

A notice appears in the Fort-of-Spain Gazette of Jan-

uary 4, 1917, to the effect that in Trinidad a new supply of

teak seeds ('J'ectona grandis) has beeen received from Burma,
and is on sale at the Forest Office, Crown Lands Department,
at 20c. per 1,000. The cost of [jackage and carriage, if any,
must be paid by the purchaser.

A list is given in the Report on the Agricultural Depart-

ment, St. Vincent, for 1915-16, of the new lily pond that

has been constructed in the fJardens. A list is included of

the species of tropical water-lilies kindly presented for this

pond by the Director of the Itoyal Botanic Gardens, Kew.
These consist of Victoria iei/ia, var. trtclceri, and ten species
or varieties of Nymphaea.

An ingenious contrivance which enables one man to

work a motor-tilling machine in which the driver is obliged to-

have his back to the tynes which cultivate the soil, is described

in the International Revieiv of tJie Science and Practice of

A(iricuhure for May 1916. The contrivance' consists of

two mirrors, one of which is situated above the tynes so as t(y

reflect a view of the ground in which they operate on to

a second mirror located immediately in front of the driver.

The angular arrangement of the mirrors is such as to-

prevent any interference to the line of sight.

In the St. Vincent Botanic (hardens the interesting old

tree, Spachea perforata, which is the only known specimen,
is beginning to show signs of decay: according to the

Agricultural Superintendent, it is unlikely that it will

survive for many more years. Ffjrtunately a limited number
of young plants have been raised, one of which has been

planted out in the gardens.

Figures are given in the l!i>[iort on the Agricultural

Department, St. Vincent, 191."i-16, showing the recent

development in that island of the sugar industry. In l!)i;>

the total value of the exports of sugar products was onh
£17;H; in 1914 it rose to £l,.s.38, while in 1915 the total

value was £.3,756. It is estimated that the crop now being

reaped will yield an output more than double that of 1915.

During December in St. Vin:ent, preparations were being
made to start sugar making, am! improvements in machinery
for the making of a good grade of muscovado sugar had been
made on several estates. The cane cultivations made good
progre.ss generally. Arrowroot reaping was retarded owing to

the unusually dry weather, (.'oltini , picking was carried on
under favourable conditions but the yields generally were

very poor.

The considerable amount of space that Mature for

November 30, 1916, gives to a discussion of possible potassie
fertilizers, leads one toerpect that an important discovery Las.

been made in regard tn the extensive deposit of mica schist in

South Island, New Zealand, containing, on an average, 3 per
cent, of pota.sh. The mateiial is very soft, and if finely ground
might prove valuable as a manure, though it contains a very
low percentage of potash compared with kainit or sulphate of

potash. As there appears to be unlimited quantities of this

material available, the deposit may turn out to be of economic

importance.

According to an article in the India RuUicr World for

December 1, there is some pro.spect that the Ifnited States

]nay become a rubber producing country if an active attempt
is made to cultivate on an exten.sive scale the silver-coloured

Guayule shrub, Farl/inniiim argentatum, a member of the
aster family which grows wild in many sections of the
American south-west, as it does over the Central Plateau of

Wexico. On the basis that the pla a yields 8 per cent, of its

dry weigiit in rubl.iT, which is a conservative estimate, an
acre would yield 4,1100 fib. worth $1,520, according to the

pre.sent low market price of 38c. per B) There is no doubt
that if the project is practicable, the United States would
greatly stiengthen its pronomic p-isition if it could establish
rubber within its own territory.

Kefereiice is mad.- in the Cyprus Agrtcidtur'il Journal
to the practices in use tor jjoisoning fish in Cyprus streams
and rivers. It will be remembered that in the Keport on
the Agricultural Department, Dominica, 1914-15, Mr. Jo.seph
Jones gave an account of the practices followed in that
island. In Cyprus, a plant of which only the local names
are given, but which i> siid to belong to theScroplmlareaceae
is collected in qi*intity, cut into small pieces, and thrown iri

the streams at various points. The milky sap which exudes
poLsons the fish, eels principal). Another method in use
is to employ the fruit of the shrub Styrax. The .action of
this fruit on the fish, though not more drastic than the
other, is of longer duration. The effect of both poisons is

to act as a narcotic, though they will actually kill very
young fish.



Vol,. XVI. No. 385. THE AGRICULTURAL NEWS. 29

A RELATIVE SCORE METHOD OF RECORD-
ING COMPARISONS OF PLANT
CONDITIONS AND OTHER UN-
MEASURED CHARACTERS.

The following interesting method should be found

useful in experiment station work in comparing the

general effect of manuring upon individual plants,

relative immunity to disease, and such like characters

that cannot be actually measured or conveniently des-

cribed in words. The account which we publish is

taken from the International Review of the Science

and Practice of Agriculture (Yter VII, Xo. 2,

February 19H)):—

The lack of means of expressing more or le.'s quantita-

tively, relations which are not strictly commensurable, results

in the adoption of a method of simple comparison which,

though not involving serious error in the case of a limited

number, becomes very troublesome and faulty when many

plants are to be considered or when non-simultaneous series

are to be compared. Two methods are in vogue for avoid-

ing these difficulties, viz.: (1) rough classification into

excellent, good, fair, poor etc.; (2) arranging the plants in

order of merit and assigning numerical values according to

an arbitrary scale.

Both these methods suffer from the inherent difficulty of

being dependent for accuracy upon the observer retaining

constantly in mind the characters and condition of all plants

of the series at the same time. Thi.s is not only difficult but

practically impossible when hundreds of plants have to be

dealt with.

This difficulty has been overcome by the use of a method

derived from that used by psychologists in the investigation

of affections, and which enables the formalisation and partial

quantitative expression of compirative judgment formed

upon any criterion whatsoever.

The essence of the method consists in comparing the

individuals of the series in pairs, recording the result of each

comparison, and the subsecjuent summation of the comparisons

of each pair of individuals. The result is therefore a record

of individual comparisons of each plant with each other

plant, and of the judgment formed in each case. This is

reduced to quantitative terms by adding together the sc^ires

given to each plant in the course of the comparison.

The method may be illustrated as follows, in which eight

plants are compared as to their general health and condition.

b 6

I
I

and the numbers of the first seven in the left-hand margin.
Plant number 1 is then compared with plant number 2 as to

their relative condition— all other plants in the series being

neglected.
If it is judged that plant number 1 is better, a figure 1 is

placed in the square corresponding to plant number 1 on the

left and plant number 2 on the top. Proceeding, the com-

parison of plant number 1 with plant number 3 leads to

a judgment that number 3 is better, and a number 3 is entered

in the corresponding square. Similar comparisons of plant
number 1 are made with plants numbers 4, 5, 6, 7, and 8,

after which a fresh series is begun by comparing plant
number 2 with each other plant. In this way a .series of

comparisons is made with each plant number. In case no
difference is detected a letter 'a' is entered in the square
thus counting as no score for either plant. Adding up the

score we get the table given below.

A graph is then constructed by plotting these numbers
as ordinates and the numbers of the plants as abscissae.

Small differences between individual plants can be

taken into account by under-scoring or over-scormg the

figures entered in each case, and giving each score a valuation

ranging from 1 to 3 or 5 according to the accuracy desired.

By means of this scheme the writer has been able to

obtain comparisons of such diverse things as chemical precipi-

tates, degree of Hocculation of clay suspensions, relative

ruggedness of mountain ranges, thickness of stand of vege-

tation, adhesiveness of wall-paper to different plasters, etc.

Plant Number.
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PLANT DISEASES.

THE STATUS AND TREATMENT OF
COCO-NUT BUD-ROT.

Coconut plantations in the Lesser Antilles have hitherto

been small and scattered. In response to the increased atten-

tion directed towards coco-nut products during the last few

years, and the prospects of a permanent and increasing demand,
a number of areas of considerable size have been or are being

put under this crop.
While a great, deal of necessarily slow botanical investi-

gation is required before coconut cultivation can be regarded
as satisfactory from the point of view of scientific agriculture,
there appears to be no reason why adequate returns should

not be generally achieved, provided only that the bud-rot

disease can be avoided or kept in control.

It may therefore serve a useful purpose at this stage to

give in a form convenient for reference, information as to the

symptoms of the disease and the treatment to be applied.
The receipt of pamphlets from Cuba and .Tamaica contain-

ing condensed instructions on tbe.se matters enables this to be

done with the benefit of the larger experience attained in

these two islands.

PRESENT DISTRIBUTION.

As a preliminary it will be of interest to refer to

a pamphlet by Mr. John 1!. Johnston, dated June 191(1,

dealing with the present status of the disease and affording
data as to the progress of the disease in various districts

during the last ten or fifteen years.
The most complete information refers to Cuba. Some

time previous to 1886 the disease destroyed the hitherto

flourishing coconut groves in Matanzas, and now in the

western half of the island which includes that province, it is

almost impossible to bring coco-nut trees into bearing. They
ate very commonly planted for ornament and usually do well

for five or six years, but almost invariably die about that age
with all the symptoms of bud-rot. In the district of

Baracoa, formerly a great centre for coco-nut production, the

disease, vphich is said to have appeared as far back as

1880, has worked havoc during the last twenty years, and is

reported to have reduced exports from 24 millions to 4

millions.

In Jamaica heavy losses weie experienced in certain

districts in the period 1891-1910. Legislation compelling the

burning of diseased trees was adopted in 1911, and during the

last few years lo.sses from this disease have been small.

A serious outbreak was reported to have occurred in the

Cayman Islands in 1891.

There are reports of the occurrence of bud-rot in Santo

Domingo and Hayti, but their authenticity has not been

established. From Florida, the IJahamas, and Porto Hico the

disease appears to be so far ab.sent.

As regards Central America, there are reports from
British and Spanish Honduras which .seem to indicate the

presence of the disease. Then- is no certain record of it

from Panama, and the coast fr'im Colon to Bocas del Toro
was examined by Johnston with negative results.

In Trinidad the presence of bud-rot was contirmed

by Johnston in 1907, but compulsory destruction of diseased

trees, begun in 1909, has had the effect of reducing the

diseasf to insignificant proportions.
In llie Lesser Antilles small outbreaks have occurred

iu (irenada, St. Vincent, and St. Lucia, which were met by
jirompt treatment, and no case has been reported from any
of the i.slands since 191.3.

The disease is common in British Guiana and is reported"
from Surinam.

SYMPTOMS.

The following information is based on a recent circular

(in Spanish) of the Cuban Comision de Sanidad Vegetal, of

which Mr. J. R- Johnston is president, and a pamphlet oa

plant diseases by Mr. S. F. Ashby, Government Microbiologist,
issued by the Jamaica Agricultural Society.

The account of the appearance of the disease given in

the Cuban circular is as follows:—
The symptoms of bud-rot are the dropping of the young

nuts: the withering of the bud and eventually the leaves turn-

ing yellow: the lowest leaves first turn yellow and fall, followed

last by those .surrounding the bud.

A new spike may grow out and then turn partially or

wholly black. The disease maj- begin in the centre of the

crown or lower down, either oa one side of the crown or at

the base of the leaf-stalk.

Ashbj- differentiates between the symptoms according to

whether the disease starts outside the heart or within it. In
the first case the early indications consist of one or more of

the following: the dropping of 3'oung nuts followed by
blackening and withering of the stalks, one or more
leaves of middle age yellow and broken near the end,

many expanded leaves hanging down the trunk, bud
leaves yellow or withered, bud fallen over or fallen out.

These symptoms are not in themselves decisive, since they

may arise from causes other than bud-rot. Confirmatioi^

is to be .sought in the shape of yellow sodden or dark sunken

spots and patches ai the base of the affected limb or fruiting

stalk, or a soft stinking rot of the young leaf-stalks within

the bud, or a similar rot in the top of the stem.

When the disease starts within the heart there is

a wilted and drooping, or yellow and withered condition

of the youngest leaves, and the heart may have fallen over
or dropped out. These appearances also are to be confirmed

by the finding of a .soft rot on the young limbs, the leaf-stalks,
or the top of the stem.

TKE.\TMEST.

For the form in which the bud is not affected something
may be done in the way of cure by firing the dry leaves

hanging down, helped if necessary by the addition of a little

kerosene, and in addition, or alternatively, cutting out the
disea.sed tissue and treating the affected spots with a solution

of corrosive sublimate (1 in 50<i).

In very early cases of the heart-rot, Ashby recommends
that a mixture ot oi|ual parts of powdered lime and powdered
copper sulphate bt- thrown into the heart, or that Bordeaux
mixture should be syringed into it.

All advanced cases should be cut down, the crown cut to

pieces, the diseased portions thoroughly charred through, and
the rest well .scorched.

W.NT.

DESTRUCTION OF FOOD-PLANTS OF
THE COTTON STAINER IN

ST VINCENT
The destructidii .(f{ 'John Hill, and silk-cotton trees

under the Ordinance .passed .some UKinths ago has been

vigorously pursued, and the Agricultural Superintendent,
Mr. M . N. Sands, li.i wards reports on what was achieved

duringthemontlis.il ( )ctober and November 1916. During
October, inStubbsi.. \illa district, 12-5 silk-:otton trees were
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cutdown: at Young Islands 672 '.John Bull' trees; at Colonarie

419 '.John Bull' trees: at Upper Diamond and Chapmans 138

Mohn Bull' trees: at Biabou 31 '.John Bull' trees; at .Mesopo-

tamia 28 '.John Bull' trees and 2 silk-cotton trees. This

made a total to end of October of 1,288 '-John Bull' trees

and 127 silk-cotton trees.

A large number of seedlings of 'J«hn Bull' trees were

also taken out.

In the leeward district, some very large silk-cotton trees

were met with. In the Layou Valley 54 were felled and at

other places 96, together with 100 seedlings.

During November, in Fair Hall to Villa district, 34 silk-

cotton trees were cut down, as also 516 'John Bull" trees,

discovered along the seashore at Villa; at Reversion,

Walliabou, Belleisle, L'Ance Mahaul, and Cumberland, 18

•'.John Bull' trees and 172 silk cotton trees were cut down.

A summary is appended of the work performed since

the commencement to the end of November in all districts.

The total number of 'John Bull' trees that have been cut

down is 11,361, whilst silk-cotton trees numbering 913 have

been destroyed also. In these totals no account is taken of

-some thousands of seedling trees destroyed.
The actual expenditure on this work Up to November 30

-amounted to £166 10s. 9cf.

In connexion with this subject of the destruction of the

native food-plants of the cotton stainer, the St. Vincent Sentry
for Decembers, 1916, refers to the silk-cotton which has been

collected and forwarded to the West India Committee for

making pillows and cushions, from Barbados. It is suggested
that if silk-cotton were collected in St; Vincent, it would be

unnecessary to cut down the trees. This does not appear
to be a practical alternative however, for the simple reason

that it would be impossible, on the score of expense, to carry

out the operations of picking. Moreover, work of this nature

would never be carried out
effectively^

on account of the

difficulties attendant on such work. There appears therefore

to be no alternative but to destroy the trees outright.

AGRICULTURAL EXPORTS FROM
TRINIDAD. 1915.

The following statement appears in Colonial lieports
—

Annual, No. 891:—
The rainfall in most of the districts of the Colony was

appreciably above that for 1914, and the year, on the whole,

was very favourable to plant growth.

Notwithstanding these favourable conditions the cacao

crop yield was considerably below that of 1914.

The exports of cocao for 1915 amounted to 54,081,4521b.

of the value of £1,865,266 as compared with 63,447,876 %.

and £1,467,893 for 1914.

The direction of trade in cacao was as follows:—
United States of America .3.3,572,809 tt>.

United Kingdom 11,037,881,,

France 8,108,522 „

Canada 1,149,270 „

Italy 131,756 „

British Colonies 39,204 „

Spain 22,010,.

Argentina 20,000 „

The exports to France decreased b^ about 10,000,000 B).,

and those to the United Kingdom increased by nearly

4 000,000 tt). No shipments were mad>e to Holland, Germany,

Austria, Denmark or Belgium. Trade with the United

States of America increased by over 2,000,000 ttj., and from

this it is clear that the quality of Trinidad cacao is increas-

ingly appreciated in this our principal market.

Owing mainly to higher prices, and partly to a better

crop, sugar had a most prosperous year. The exports are

as follows;—
Quantity. Value.

Sugar 50,607 tons £1.070,423
Rum 915,589 gals. 86,114
Molassses 495,563 „ 8,629
Bitters 27,742^,, 27.746

Vacuum pan sugar forms the bulk of the crop, and
a proportion of this goes into direct consumption as yellow-

crystals. Grey crystals are sold to the refineries. Only
597 tons of muscovado sugar was exported.

The direction of trade in vacuum pan sugar and
molasses was as follows:—

VACUUM ,
PAN SUGAR.

United Kingdom
Canada
British West Indies
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MARKET REPORTS.

London.—The West India Committee Circular,

Decembei U. 191G.

Arrowroot—:W. to iijd.

Balata—Sheet, 3r^ to 3 0: block, 2/5A t.. 2/9*.

Beeswax—No quotations.
Cacao—Trinidad, 70;- to 79/-; Grenada, (iO/. to 64 (i:

Jamaica, no quotations.
Coffee—Jamaica, no quotations.
Copra—£40.
Cotton—Fully Fine, no quotations; Floridas, no

tions: West Indian Sea Island, no quiitations.

Fruit—Bananas, £17 per ton: Oranges, Jamaica. 1

case.

Fustic—No quotations.
Ginger—Jamaica, no qui>tations.
Isinglass—No quotations.
Honey—Jamaica. 40/- to 52/6.

Lime Juice—Raw, 2i'->: concentrated, no quotations
of limes (hand-] 11 essed), no i|ucit.iti(ms.

Logwood—No quotations.
Mace—No quotations.
Nutmegs— lOrf. to 2,-.

Pimento—Nu quotations.
Rubber—Para, fine hard, i

Castilloa, no quotations.
Rum—Jamaica, no quotations

quota-

7,1- per

as: Otto

aid.; fine soft. 2/2* :

New York.—Messrs. GiLLE5?iE Bros, i Co.

•21, 1916.

E'ecember

Cacao—Caracas, 15ic. to 16|c.; Grenada, 14|c. to 15c.;

Trinidad, 14jc." to Idjc. ; Jamaica, life, to ll^c:

()rdinary, 12c. to 12Jc.

Coco-NUTS—Jamaica and Trinidad selects, 833-OC to

$35-00; culls, §2200 to §23-00.

Coffee—Jamaica, 9*c. to Use. per lb.

Ginger—15c. to IHc. per ft.

Goat Skins—Jamaica, SI 00 to SI -15; Antigua and Bar-

bados, i>.5c. to SI 10; St. Thomas and St. Kitts, 90c.

to SI 00 per lb.

Grape Fruit—Jamaica. SI -2.1 to $1-50.

Limes—§400 to 84 -.iO.

Mace—45c. to 52c. per ft.

KUTMEGS—19c. to 26c.

Oranges—$1-50 to $2 0(i

Pimento—55C. to oic. per ft.

Sugar—Centrifugals, 96°, .'il4c; Muscovados, 89', 4-48c.;

Molasses. 89°, 4 •14c. al! duty paid.

Trinidad.—Messrs. Gordon, Grant tk Co., December 29,

1916.

Cacao—Venezuelan, S1:;-(hi to S14-INI; Trinidad, $13-50 to

$13-75.
Coco-nut Oil—8105 per Imperial gallon.

Coffee—Venezuelan, 14ic. to 15c.

Copra—S6 50 per 100 ft."

Dhal— N'o quotation--.

Onions—$7-<KJ to S8-00 per 100 ft.

Peas, Split—$10-."iO per Iw.;.

Potatoe.s—English, S4-II0 lo .S5 00 per 100 ft.

Rice—Yellow, $7-40 to S:-75; White, S7-50 to $7-75

per bag.
Sugar—American cruslied, no quotations.

Barbados.—Messrs. James A. Lynch <fe Co., Ltd.

December 13, 1916; T. S. Garp.aavay & Co.,

December 27, 1916

Arrowroot—$5 00 per 100 ft.

Cacao—$14-00 to $15 00 per 100 ft.

Coco-NUTS—S24 00 husked nuts.

Hat—81-75 to $1-80 per 100 ft.

Manures—Nitrate of soda $90; Cacao manare no quo-
tations; Sulphate of ammonia, 811000 to S112'00

per ton
Molasses—No quotations.
Onions— 8600.
Peas, Split—8975 per 210 ft.; Canada, $6 00 per 120 ft.

Potatoes—Nova Scotia, 8425 to $6-00.
Rice—Ballam, 87-58 to .87-95; Patna, no quotationa;

Rangoon, no quotations.
Sugar—Muscovado centrifugals, $5-25 to $5-50.

British Guiana.—Messrs. Wieting i Richtee, December

3u, 1916; Messrs. Saxdb.vch, Parker & 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 1. No. 1. Out of print. Nos. 2, 3, and 4. in original paper covers as issued, price Is. each. Post free, le. '2d

;

Vr.lumes II, III, IV, V, VI, ATI, VIII, IX, X, XI, XII, XIII, XIV and XV:— Price •2s. each; Post free 2s. 8rf., wbere

complete. (Ill, 2. IV, 3; and V, 2 and 3 are out of print.)
Volume XV, No 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 191C.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks 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 t-be

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 eightytwo, Tho'-e mentioned in the foHowing list are still available; the rest are out of print.

SrgAR Industry. 'tenbe.u,.

Seedling and other Canes at Barbados (7) and f22) Scale Injects of the Lesser Antilles, Part I, price
in 1900, No. 3, price 2d.; in 1901, No. 13; in 1902 4</.; Part 11., price 4rf.

No. 19; in 1903, No. 2C;Jn 1904. No. 32; price 4^^ each. (^S) Cotton Seed and Cotton-cake-meal on West Indian Planta-
tions. Price 2'/.

Seedling Canes and Manurial Experiments at Baxbados, (60) Cotton Gins, How to Erect and Work Them. Price 4rf.

in 1903-5, No. 40; in 1904-6, No. 44; in 1905-7, No. 49; (Co) Hints for School Gardens, Fourth Edition.

in 1906-8, No. 59; in 1907-9, No. C2, No. 66, price 6rf. each. (71) Insect PestS of the Lesser Antilles. (Handbook). Price

(unbound) Is. 3c?. Bound in cloth, 2s. 3d.

Seedling and other Canes in the Leeward Islands, (72) Lime Cultivation in the West Indies. (Handbook). F.ncem 19W-1, No. 12; in 1901-2, No. 20; in 19.:e-3, N,x 27; (unbound) 2d. Bound in cloth. Is. M
f^5% ^r //" ^^,qt'*V^%'^^'-.!"-^Ta.^.'?%^^'-^" (73) Root Borers and other GrubT in West Indian So;.]s.
190.5-6, ]So. 40; ni 190t>-7, No. r>i); m 1907-8, No. o6; Pi-i^p fi,/

price 4d. each, in 1908-9, No. i;::- in 1909-10, No. 07: /-.^ /i.f \ u- . l i.i * i j ,tt jl i >

price 6rf. each.
, n. x^.. x , . . ji,

^^^^ Cotton Cultivation in ihe West Indies. (Handbook). Price

(unbound) 9(1 Bound- in^cloth. Is. 8c?.

Manurial Experiments with Sugai--can,. m the Leeward Lslands,
'''°^

i"?''*''' .?^***
"^ Sugar-cane in Antigua and St. Kr.v.

in 1902-3, No. 30; in 1903-4, N... 36; in 1904-5, No. 42; ,.,., V' v^' ^n t> •

. ,

in 1905-6, No. 47; in 1900-7, No. 51; in 19(»7-8, No. 57; iitl ? ,

'

in"'' r> ,..
in 1908-9, No. 64; in 1909-10. No. 08; price 4rf. each. iiH ^'^^'P^}?'t ^'^'l

^oose. Pi-ice 2d.
'

(78) Onion Cultivation. Price 3d.

B„~,> „o«Q -p,.-,,,.:„, »
• .u T 1 Ti 1 '79) Root Diseases of Lime Trees in Forest Districts. Price 3d.

Sngi^-cane
Experiments in theW

(8.1 Hints to Settlers m St. Lucia. Price 6</.m 1910-11; in 1911-12; ,n 1912-1.., m 1913-14, price Is. each. ^g^J .:^ncultuial Resources of St. Lucia. Price 3d.

(82) Indoor Gardening for Schools. Price 6d.
The above will be supplied poat free for an additional charge of id. for the pamphlets marked 2d.; Id. for th:«e

marked id. and for N'os 73 and la; Ihd. for Nos. 40, 44, 49, -59, "62, 6.3, 67 i,r:d 74. Postage for No. 71, 4d.
sad for No. 72, 2c?.

The 'AGRICULTURAL NEWS': A Fortnightly Review.
The '

Agricultural News '

contains extracts from official ccirrespondence and from progress icd
other reports; and, in fact, any information indicating what is going on in each colony and the progress made m
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 :b9
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. 4c?. per annum. Volumes TV to 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 rhe-e volumes can no longer be supplied
complete. The scale of charges for Advertisemests may be obtained on applicati :'^.

- he Agents. AW applications for

copies are to be addressed to the Afjent^, not to the Deparlinent.

Agents.
The foUowing have been appoi ted Agents for the sale of the publications : :he Department:—

Zoncfon; Mer^srs. DiL.\u it Co., 37, S'ho Square, W. (?re«arfa: Messrs. Thos. Lawloe i Co., St. George.
West Isdi.4 Committee, 15, Seething Lane. St. Vincent: Mr. J. D. Boadie, 'Times' Office.

Barlados: Advocate Co. Ltd., Broa.l Street, Bridgetown. St. Lucia: Mr. K. W. Niles, Botanic Station.

Jamaica: The Educatio.nal Supply Compaxy, 16, King Dominica: Mr. J. Fi. H. Bridgew.4,teh, Roseau.

Street, Kingston. Montserrat: Mr. W. RoB^o^', Botanic Station.

British Guiana: Tke Aegcsy Co., Ltd., Georgetown. Antigua: Mr. S. D. M-U-Ose, St. John's.

Trinidad: Messrs. Muie-M.iesh.1lLL dc
CJo., Port-of-Spain. St. Kitts: The Bible and Book Supply Agency, Basseteksb

Tobago: Mr. C. L. Plagemanx, Scarboirough. Ntvis: Messrs. Howell, Bros., Charlestown.

Canada: Lewis W. Clemens, 7], King Street, We^t, T':'*nto.
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THE BEST MANURE FOR COLONIAL USE
IS

Dissolved (Soluble) Guano
FOR SUGAK-GANE AND GIOjN'EKAL USE.

TRADE t»/m^^k. MARK.

APPLY TO LOCAL AGENTS OR DIREdT TO:-

THE ANGLO-CONTINENTAL GUANO WORKS,
(LATE OHLENOORFF'S)

London Ag'ency: Dock House, Biiliter Street, London, E.G.

Barbados Agents: James A. Lynch & Co., Ltd., Bridg-etow^n.

Containing the following papers: Repori on the Prevalence
of some Pests and Diseases in tbe We.st Indies during 1915,

by H. A. Ballon, M.Sc, and W. Nowell, D.I.C. ; Rosellinia

JU.sT ISSUED.
WEST INDIAN BULLETIN, BORDEAUX MIXTURE.

Vol. XVI, iSO, 1.
p,,,. ugg i,j i.iixing the above, we stotk

SULPHATE OF COPPER.
r. „. ... . ,, , T.- ^> ,, T^ X .

Bordeau.x is recognized as the best mixture tor destroy-

^r^, !ff''f^^ T'"/°'^ ^'\^ u- VTfV/-^^'l'°g f^-^g""^ Pe«t« -"^ the rind of the cane plant prior to
The Shedding of Flower Buds in Cotton, by S. C. Harland,

j piantini^
B.Sc; Notes on Resistance to Leaf-Blister Mite with Special]

'^

Reference to Budded Cottons, and to Cotton Hybrids, by
j

Assure a good spring, by using this mixture,

S. C. Harland, B.Sc; On the Genetics of Crinkled Dwarf To be obtained fpom
Rogues in Sea Island Cotton, by S. C. Harland, B.Sc; The !

West Indian Cotton Conference, f916,by W. Lawrence Balls,
| ^HE BARBADOK CO-OPERATIVE

Sc L'., and John W. McConnel.
Index and Title page for Volume XV will be issued with i COTTON FACTORY, LIMITED,

chi-= number. WHITE PARK.
PRICE 6d. each. — POST FREE, 8d. BRIDGETOWN, BARBADOS.

DEPARTMENT PUBLICATIONS.
Insect

Pe^s^of^th^e^
Lesser

A^ntilles.
Pp. 2iO, Figs. 185. Price (unbound) U. 3d.

Lime Cultivation in |he West Indies. Pp. 136, Figs. .7. Price (unbound) 9rf.Bound in Cl* th. Is. 8;'.
'

CoUon Cultivation iri the West Indies. Pp. 118, Figs. a. Price (unbound) 9rf.sound m cl-j^ch^ Is. 8«.

Printed at 0' - of Agricultural Reporter, 4, High Street, Brir.-, tiwu, Barbado.
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MAIL, PASSENGER & CARGO SERVICES
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THE UNITED KINGDOM

CANADA

DEMERARA & PARAMARIBO

PANAMA CANAL & PACIFIC PORTS
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Azores.
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How Ticks

Reduce the Milk Yield

An Important Matter for Owners of Dairy Herds CATTLC TICK

Vhe following information is taken from Farmers' bulletin, A'o. 639, issued officicUy hy the Depi^rtment of Agriculture of the United States.

The actual amount of harm which ticks do to cattle is no longer a matter of mere conjecture. But the need of definite knowledge on ibis subject

led the Department to conduct some experiments on the effect of the lick on milk production and on the t-ody weights of dairy cattle.

RESULTS OF EXPERIMENTS
Forty cows were divided into 2 lots of 20. each of which was producing practically the same arr.runt of milk, and was given the same feed and

care for an average of 152 days, during the season most favourable to the development of ticks.

One of the lots in each experiment was allowed to become infested with licks, while another \\as kept free from them m one case by spraying

and in another by dipping.

The main results of the experiment were as follows :

1. Cows carrying licks did not hold up so well in milk flow as cows kept free from ticks (^id did not increase their flow of milk when the

feed was increased, as did the tick-free cows.

2. At the close of the experiment the cows lightly infested with ticks were producing 1£ less milk than the cows kept free from licks,

practically \^ pints less per cow per day.

3. At the end of the experiments the cows heavily infested with ticks were producing 42.4 ' less milk than the lick free cows, or nearly

one-half gallon less per head per day.

4. During the experiment period of one of the tests, which included 20 cows, the heavily infested cows losl an average of 9.3 pounds m
I weight, while the tick free cows gained an average of 44.2 pounds, although bo:K ^vere fed alike.

THE COST OF FEEPmc TICKS

If a pen keeper or dairyman wllh 20 cows, each producing 8 quarts of milk a day, should let ''-^m become liyhtly infested wllh licks, ihe railk

production would be decreased to ihe extent of Ij quarts a day for each cow.

At as law an estimate of 20 cents, a gallon or 5 cents, a quart, this would amount to 7>- ceTir*. c-r ^ 1,50 for the entire herd of 20 cows each day.

If tlie tick infestation were heavy the reduction in the milk yield would be 3.5 quarts a da) for e.ich cow, equ.il to 17 cents, in milk values.

This would amonnt to $ 3.40 a day for the herd of 20 cows.

The following is an actual experience of a dairyman in a very heavily lick infested lerrilor\. which striking!; illustrates how heavy is the

cost of feeding ticks.

Late io the season when his cows were covered with ticks, the calde were dipped and the tick' killed. One week after dipping the 42 com
is hii heni gave 10 gallons of milk more than l>efore dipping. This was an increase of 1 6.6 < and as the milk was bringing 35 cent*. •

gallon the coctr* 10 gallons were worth $ 3.50. 1-Ience, as a result of being freed from tick; h\ dipping, the same 42 cows, on the same fee^

prodooed eiifa uSk rafiatat to increue the dairyman's profits by f3.50 per day, or $1277.50 per annum.

w

rr COSTS more to feed ticks than to kill them
poB keepen mmI ertala ownen will work together the ticks can be eradicated. Complete eradication, and not merely siippr«iMa>

ik* aba <f CMiyOmar d( Gad*. Tlie dipping tank, or spraying machine, makes the .work easy, effective and practical.

COOPER'S CATTLE TICK DIP

Has received the official approval of the following Countries ;

Union of South /ifrica, Northern Rhodesia, Brazil, Ba?utoland,

Nyasaland, Svxaziiand, Southern Rhodesia, Madagascar,

British East Africa, German East Africa, Portuguese East Africa,

Portuguese West Africa Egypt. Arget^tine Repiihlic, (jueensland,

United States of America, i New South Wales.

Northern Territory fif Aufstralia.

Mamfacturers : WILLIAM COOPER
BRANCHES : Toronto, Chicago, Sydney, Melbourne, Auckland,

WEST INDIAN AGENTS :

ST. KVITS: P. L. Hoisford & Co.
ANTKtI.A : Hennttt. Bryson & Co.

.1AM.\ICA : I) Heiuleison X- Co., Kingston.
(iRF:NA|l\ : Thoiiisoii. Haiike-y * Co.

BARBADOS : liMrli.nkw Co..i|>ii-ativo Cotton C'o., I.td,

BAHAMAS:. W. >!. Twvnaiu. N.u'isau.

TRINIDAD I", (ieddes (iii'mt. Pori-of-Spain.
BRITISH <;ri.\XA : Sii.ii.ll.;id\. I'aikur * C...

.ST. A'lNCKN T : Coi-ea A Co.. Kingstown.
NKVIS : S. D. Miiloin-.

DANISH WKST INDIES: A. Sehmie2;el"W, St. Croix.

M()NTSKI;RAT: W. Llewi-llvn Wall.

IHlMINK \ : Hon. H. A. Fnunpton.
ST. LCCIA l'..uii;ir(l Sons .V (^o., Castiics.

& NEPHEWS, Berkhamsted, England.
Buenos Aires, Monte Videe, Punta Arenas, East London, Odessa.
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The Scientific Management of Orchard

Soils.

iF we may judge from reports, there now

Ueems to be a general tendency amongst

'planters of cacao and coco-nuts and similar

crops to appreciate the great advantages that may be

derived from the cultivation and manuring of the

soils in which such crops have been established. For

many years it has been the popular idea to associate

cultivation more particularly
with arable soils and

to imagine that in the case of orchard soils any

systematic treatment is difficult or even impossible.

During the last few years this idea has changed, though
there are still many planters who do little or nothing to

improve the soil conditions on their estates, chiefly, it is

believed, on the score of expense And the fact has

to be faced that it is sometimes certainly easier to saj'

what should be done than to find the money to do it

with. For example, digging 2-foot drains through a

100-acre field of cacao is a very simple suggestion, but

to carry it out takes a very considerable amount of

capital, such as the owner of a small estate might find

inconvenient to produce. However, recognition of the

ultimate benefits to be gained will in most cases lead to

this difficult}" being overcome, for under most condi-

tions, thorough drainage, surface cultivation and

mulching result in such a marked improvement in the

condition and yield of the trees, as to make the remun-

erative character of such methods of treatment unques-
tionable.

It i.s unnecessary to say a great deal in regard to

the subject of drainage, because if required it will be

forced upon the planter owing to the failure of his trees

to thrive without it. Therefore in planting up fresh

areas in cacao, limes or coco-nuts it is wise to consider

from the first what the soil conditions and rainfall are

and to act at once as circumstances dictate. On the

score of expense, we sometimes see on established

cacao estates that the pln.nters, so to speak, have only

gone half way; the drainage is not as deep as it should

be. Nor are the drains arranged with sufficient care

to remove the storm water adequately and safely.

C'Onnected with the question of drainage is the

maintenance of shade tiees. The shade tree question
is not as it is generally considered to be, an

intercolonial controversy; it is not a question

of Trinidad opinion ?\s. Grenada opinion; it is
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•a question of physical environment. There are

situations in Trinidad where cacao could be grown

very well without shade, just as there are situations in

ijrenada where it might be better grown with shade.

The principal object is to maintain a high degree of

humidity and atmospheric quiescence around the

foliage of the cacao. Shade trees help to do this

by keeping in the moistitre evaporated from the

soil. Shade trees act, as well, as a means of keeping

down the water-level in the soil owing to the large

amount they transpire through their leaves. In these

respects shade trees have to be considered in connexion

with soil management.

("omino- now to the cultivation of orchard soils,

we notice all over the tropics an extension in the

employment of the plough and disc-harrow. This is

particularly
so on coco-nut estates. Writing in con-

nexion with coco-nut cultivation in the Federated Malay

States. K. W. Munro and L. C. Brown, in their recent

book, say: 'As it is a matter of some importance that

the soil" generally throughout a plantation should be

as friable as possible, to enable the trees to continue in

a gojd state of culture, both ploughs and disc-harrows

can be utilized for the purpose of continually breaking

up the top surface wherever the land is inclined to

harden. The beneficial effect this tilling has on

the well-being generally is difficult to imagine

unless one comes across an estate which is main-

tained by this method of cultivation.' In the

West Ii.dies the same holds true. On a large coco-nut

estate in Nevis, for example, the soil is kept thoroughly

cultivated by means of an Averys Working (!ang

plough.
This plough is drawn by four oxen and works

to ii depth of about :5 inches. There is a marked

improvement in the appearance of the trees since the

plough has been in use. 1 1, also buries weeds and gives

the plantation
a neater and tidier ap])caranee.

On cacao estates forking should be practised.
This

is perioilically
done in thvnada, and is held to be one

of the factors determining the high yields that charac-

terize cacao growing in that island. The practice is

being gradually adopted in Trinidad. There is no

question
as to the great lu netit it exerts: its value is

admitted: but the expense and shortage of labour

frequently
lead to neglect of the practice in some

places.

In an editorial in this.ifowrnal some months ago,

we wrote concerning soil aeration; and showed it is

probable
that on many cacao and coco-nut estates, the

trees suffer from there being insufficient air in the soil.

It was pointed out that the object of drainage is

not so much to remove excess of water as to allow of

the introduction of air. Drainage in fact would be

unnecessary if a water-logged soil could be kept pro-

perly aerated by means of air-pumps. It will be

realized that ploughing and harrowing help largely to

maintain the surface soil in an aerated condition, and

this is probably one of the reasons why cultivation

exerts such a good influence upon the trees, since the

effect is most marked on rather heavy lands especially

where the soil is inclined to harden at the surface.

The last aspects of the scientific management
of the soil to which we shall refer are liming and

manuring. These are extensive subjects and can only

be considered here in the briefest manner.

Liming is quite distinct from manuring because

it maj be done with one or several widely differing

ideas. Lime may be applied to improve the physical

condition of the soil; it may be applied to neutralize

acidity in the soil; it may be applied to increase the

availability of other essential plant nutrients: it may
be applied to partially sterilize the soil whereby

bacterial activity is ultimately rendered more active;

and it may be applied in trenches as a fungicide

against the spread of root diseases. It may not

always be <losirable to bring about these changes

in orchard soils but to effect each one of these

objects adeijuately, lime must be added in widely

differing amounts depending upon the character

of any particular soil. Research is now enabling

us to state definitely what amount should be applied

in any particular case to effect each one of these

particular objects. We are gradually beginning to

realize better that liming is not one thing but a com-

plex, and in the future we shall probably see new and

interesting changes in the practice of liming. Results

already indicate that it may be unnecessary or even

undesirable to apply lime to certain orchard soils with

a view to the collection of soil acidity.

Manuring
less complicatei

in spite of a

express in figur

these manures

is no doubt tlia:

cacao and coc i-i

obtained in tla

ourable season.

with the oulinary artificial fertilizers is

. but it has been found very difficult,

arge amount of experimentation, to

s the real benefit gained by applying
I the soil. Generally speaking there

he use of artificials pays with limes,

1 Its, but the maximum benefit is never

ibsence of good cultivation and a fav-

Green mulrhing on the other hand almost invari-

ably gives sati«:,iction, but like liming its effects upon
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the soil are somewhat abstruse. AVe know but little

regarding the changes that, take . place during

its fermentation, as to the waste of nitrogen

that may take place, or as to the possible produc-

tion of toxins. Nor do we possess any definite

data as to the quantities in which, or the intervals at

which, the mulch may be most economically applied.

Liming and green manuring problems are now

however receiving some of, if not all, the attention

they deserve, and it may not be long before these

matters will be placed upon a mor^ scientific basis.

Summing up, ihe planter of permanent crops has

jast as many problems of soil management to think

about as the cultivator of arable land. What these are

has been indicated in the present article. As research

goes on it may be found that many other matters will

call for his attention. The idea that the soil in which

trees have been permanently established can be left to

look after itself is not rational, any more than it is to

suppose that the "bed of a cripple requires any less

attention than that of a man who can' move about.

AGRICULTURAL WORK IN NEVIS.
The results of tria's made with various crops at the

Botanic Station, Nevis, have recently boen received in the

form of a ijuarteily report prepared by Mr. W. I. Howell,

Agricultural Instructor. On the whole the returns have

been satisfactory except in the case of cotton which

suffered somewhat owing to the unfavourable weather con-

ditions. At the present time much interest centres

around provision crops, and the results which have been

obtained with experiment plots of these in Nevis may be

considered first. In regard to Indian, corn, the return

from the plot was 1,500 B). of corn on cob. As regards

onions, a crop of about .5,000 lb. was obtained. A plot of

Paru peas, black eyes and Lima beans was planted in the

early part of the quarter: the plot did fairly well and there is

a supply of peas and beans on hand for distribution. A plot,

an acre in size, was planted in five varieties of castor seed,

the object being to determine whether castor can be grown as

a remunerative crop in Nevis, and if so which is the best

variety to cultivate.

Turning to staple crops, Mr. Howell reports that towards

the end of December the cane crop was looking fairly well

but seemed to show the want of pen manure in some places.

Planting for next season was in progress at the time of writing.

Although the cotton crop suffered through heavy rains,

the price ranging for the yields that were obtained was good,

being 2s. 3c?. to 2s. 4rf. per tt). of lint. This satisfactory price

will tend to stimulate the cultivation of cotton not only in

Nevis but in other islands where it grows satisfactorily. Con-

tained in the report are the results of the second year of the

manurial experiments with coco-nuts. The results will in due

course be published together with the first year's figures but

it may be stated here that as a general rule the results point
to the great benefit which can be obtained from manuring
coco-nuts. Cotton-seed meal seems to have proved a parti-

cularly valuable fertilizer in these experiment?.

STEAM BOILERS AND FUEL IN

THE SUGAR FACTORY
According to Spencer's Handbook for Sugar Manufac-

turers, a lar^je factory of god equipment requires 1'25 to

loO nominal boiler horsepower per 1 capacity-ton, or about
125 to 15 square feet boiler heating surface. Good mill

work and the utilization of the vapors of the multiple effect

in juice-heating may mateiially reduce these numbers. In

regard to boiler management the Louisiana Planter says:
—

To maintain a boiler plant at high efficiency we nmst
have air-tight boiler settings and bagasse feeders; exhaust
line oil separators to separate any oil in the exhaust, thereby
preventing the oil from collecting on the evaporator tubes-

and in boilers: accurate and reliable CC).^ instruments t&
maintain good combustion: a register indicator recorder which-

indicates the in.stantanenus rate of feeding, registers the total

amount of water fed and furnishes a continuous record of all

variations in the rate of feeding during every minute of

operation.

The economical operation of the boiler depends on many
conditions, most of them variable, yet all of which must
be controlled, and if uncontrollable they must be met, if

maximum efficiency is to be maintained.

It is quite impossible for any fireman, no matter how
intelligent and experienced, to tell from mere ob-servation

whether he is bnrninir his fuel with the right amount of air or

with 100 or even 200 per cent, excess. He may be doubling
or trebling the waste of heat up the chimney without being
able to know it, whereas if he has before him the per cent,

of CO^ and the temperature of the escaping gases, there is

no more excuse for such waste than there is for great varia-

tion in the required steam pressure when he has a steam-

gauge before him. Not less than 90 per cent, of the avoid-

able heat los.ses in the operation of steam boilers is due to-

excessive air supply and since the per cent, of flue gas is

a correct index of the excess air it contains, an instrument
that will continuously indicate and record this constituent is

a most important, if not an absolutely necessary factor ia

maintaining maximum boiler efficiency.

The modern CO ^ instrument has a great many advan-

tages. It is very accurate, reliable, has no moving parts, no-

corrosive liquids are used and it only requires ten minutes'
attention every twenty-four hours. Every move of the
firemen is recorded for every second of the day and night
and one of the most important factors is the CO-^ indicator

for each boiler front.

The fight against scale has been stubbornly waged but
scale has been the victor in nearly everj- instance. The
effect of scale in a boiler ordinaril}- is to reduce both its

steam generating capacity and its economy since scale is not

a good conductor of heat and therefore diminishes the

transmission of heat through the boiler plates and tubes.

Scale in boilers therefore is a serious matter. In order to

prevent its accumulation it is good practice to eliminate the

scale forming matter from the feed water before allowing
it to enter the boiler. This tan be accomplished mechani-

cally by means of separators. At Puunene we have used
Dixon's Flake Graphite this past year and find it to be an
excellent scale preventative.

It should be noted that the fuel value of magass
decreases very considerably with increasas in the per cent,

of moisture it contains. Thus magass containing 42 per cent,

of iHoisture has a fuel value per Db. of magass, H.T.I", of .3 1 29-

while magass containing 51 per cent, of nioi.stnre has a fuel

value of 2468-
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A HANDBOOK FOR CANE-SUGAR MANUFAC-
TURERS AND THEIR CHEMISTS. By Guilford L.

Spencer, D.Sc. John Wiley and Sons New Yotk; Chapman
and Hall, London. -Jth Edition. Price 15.s. net.

This handbook is so well known as to need no introduc-

tion, but the appearance of a new edition affords welcome

opportunity for calling attention to it. A feature of the

present edition is the increased jonsideration given to matters

relating to the actual manufacturing processes, in addition to

matters pertaining to the chemical work involved in the

guidance of these proce.sses.

The position and experience of the writer as Chief

Chemist in Charge of Manufacture of the Cuban American

Sugar Company enable him to write with unrivalled authority,

the information that is given being the result of long, practical

acquaintance with all that pertains to the manufacture of

sufar and the chemical work connected therewith.

The first part of the book deals with processes of manu-

facture and the machinery incidental thereto: this part of

the subject has been treated with considerably greater detail

than in former editions, a point which will be appreciated

by those having charge of sugar factories in view of the

advances that have been made in recent years.

In brief but instructive outline, consideration is given

to the sugar-cane and its composition as being the raw

material of the industry; then follows an account of the mills,

engines and boilers, the various forms of clarifiers and

defecators and their mode of use. In this section useful infor-

mation is given concerning the manufacture of plantation

white sugar, a subject of pressing interest to sugar factory

managers at the present moment: indications are given of the

principal processes in u.se in various parts of the world;

these include reference to sulphitation i)rocesses as well as to

single and double carbonation and use of Norit. The methods

of working these various processes are outlined together with

the manner of making the various tests nece.ssary for their

successful operation.

A useful section deds with matters pertaining to the filtra-

tion of juice and filter pres.ses and with the chemical reagents

used in purifying the juice, interesting information drawn

from practical experience being given.

The section dealing with the vacuum pan and the

methods of crystallizing the sugar is calculated to be of great

service to factory managers, useful process of sugar boiling,

based on modern practice, are given; from the writer's

exceptional connexion with the sugar industry on a large

scale the information here given will command close atten-

tion on the part of practical men, as will his remarks about

curing and storing the sugar.

The first part of the work closes with a useful

account of the work of sugar refining and the processes

incidental thereto.

r.everting to his earlier edition of this book it may

perhaps be stated that managers and chemists would be

grateful to Dr. Spencer if in a future edition he enlarged

the section on fuel and were to describe m ore fully the

methods of analysis of furnace gases and the manner of using

the information obtained therefrom for the economical use

of fuel. With increasing maceration and the use of steam

for a variety of purposes the fuel question is likely to assume

increasing importance.

Being largely written for chemists with a view to the

adequate application of chemical knowledge to the direction

of the processes of -sugar manufacture, the second part of the

book is extremely full and complete. The sugar factory

chemist will here find an invaluable store of information in

the most compact form, compiled by a writer of unique

experience.

The methods of controlling the work of modern sugar

factories in all the various stages of sugar making are given

in detail, these are invaluable to the factory manager and

chemist .

In this section of the book the sugar chemist will find

full information to guide him in the conduct of his work

relating to sugar manufacture in all its branches together

with full information concerning the manner of examining
the various substances incidentally met with in sugar

making.

The great progress that is being made in sugar manu-

facture calls for increasing accuracy in methods of chemical

investigation and control. The work of a well conducted

sugar laboratory calls for the employment of refined methods

of analysis coupled with close attention to such matters as

the effect of temperature on the results of the analytical

processes, and this in an unusual degree, seeing that so much
of the work is carried on in the tropics and that so many of

the analytical processes have a physical basis where temper-
ature changes exert marked inHuence.

The chemical processes involved also require to be

carried out with a high degree of accuracy.

In all that pertains to these matters the book contains

most valuable information. The appliances and reagents are

all carefully described and their uses indicated, the precautions

necessary for accurate working being explained. It is

impossible within the scope of a brief review to draw atten-

tion to many points of detail.

The importance now attached to matters calculated to

ensure minute accuracy is vvell illustrated in this work by the

detailed attention given to such a subject as the effect on the

polarimeter reading of the volume of the lead precipitate

produced in the process of clarifying the sugar solution; at

one time chemists of repute questioned if there were any
effect, the extent of it is so small; now it is recognized as one

of the sources of error of analysis in cases where accurate

work is required. Other sources of minute error similarly
receive attention. In this connexion, perhaps, it may be

suggested that Dr. Spencer may look further into the question
of the possibility nf error being introduced by the precipitation
of levulose by basic lead acetate; his views on this point are

possibly not fully up to date

A most valuable feature is the extensive .series of tables

which the book contains, these tables include those giving
the physical constants relating to the various substances of

importance in sugar work, the authority for each being given;
there are many useful tables for shortening the labour of

calculations in the work of analytical routine and many others.

Workers of experience know how frequently they require to

refer to some authority in regard to a point of physical or

chemical importance, and how useful and convenient it is to

have brought t'.j^cther such a collection of data of recognized
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accuracy and stated authority as is here presented. This

section of the book alone renders it an indispensable part of

the library equipment of every sugar factory having any

pretensions to doing effective work.

A rUA CTICAL GUIDE TO COCO-NUT PLA NT-
ING By It. W. ilunroe and L. C. Brown. London: John

Bale, Son's X" B'tnieLison, Ltd, 1916. Pp. 186 t plates 103.

Price 7s. 6ci. net; postage abroad, 9d.

This book deals with the subject of coco-nut jlaHting
in the Federated Malay States and neighbouring couoiries

where similar conditions prevail, and is intended to be a guide
for planters and not an investor's note book nor a scientific

treatise on the various problems pertajajng to this branch

of tropical agriculture. As such, the book will no doubt

receive a warm welcome in the East, for the information

presented has obviously been obtained from first hand

sources and is very comprehensive in both range and detail.

The book will not be found lacking in interest either to

coco-nut planters in countries other than those for which it

has been primarily written. Indeed there are certain sections

of the book which will be read with much interest in the

AVest Indies, particularly the chapters on maintenance and

cultivation, catch and cover crops, the gathering and storing
the cmp. It is to be noted that the authors attach

great importance to the cultivation of the soil in accordance

with the age requirements of the trees. They also bring
out the important differentiation between catch and

cover crops. The effects produced by each class are very
different. It is of interest to note that the sword bean

(Canarah'a ensiformis) and (Tephrosia .Candida) which have

had attention in the West Indies, are regarded as good cover

crops.
In the chapter dealing with planting, attention is given

to that interesting variety, the King coco-nut. This is an

early maturing strain and in habit it is a dwarf. The advan-

tages in favour of its cultivation appear to be (1) that the

tree comes into bearing about one and a half years .sooner

than the ordinary coco-nut, (in an illustration is shown
.a specimen in full bearing three 3'ears from planting); (2) the

nuts are more easily harvested withoui damage to the

immature fruit and blossoms; (3) the trees may be planted.
20 feet by '20 feet giving over 100 to the acre. On an aver-

age, it is estimated that a tree of this variety will yield as

many as seventy-five nuts per annum.

The selection of land and the selection of seed are dealt

with ai considerable length in other chapters, and a large
amount of attention is given to manuring. The pests and

diseases of coco-nuts in the Federated ^talay States are dealt

with from the practical man's point of view in a way that

will be readily appreciated i.y the planter. The ( 'hapter on

cattle-keeping shows that the authors are not altogether in

favour of the much proposed system of running cattle and

sheep between the trees. If the leaves are not well above

the height of the animals the former get destroyed which

causes a setback to the trees of the most serious nature.

A feature of the book, perhaps the most prominent

feature, is the large number of plates illustrating almost

every aspect of coco-nut cultivation in the Federated Malay
States. If in some cases these illustrations are not quite as

clear in detail as they might be they ate without exception

very instructive and the criticism may be passed that from

the outsiders point of view as good an idea of coco-nut

cultivation in the Federated Malay States cin be obtained

by perusinsj the illustrations as from the text itself. We
liave no hesitation in saying that most coco-nut growers
in whatever country they leside will not lose by invest-

ing in this volume.

RECENT CHEMICAL WORK IN
AMERICA.

The report of the work of the Bureau of Chemistry of
the United .States Department, of Agriculture for the fiscal

year ended June 30, 1916, contains in outline, much useful

information and evidence of marked progress. The publicatioa
of full statements will be followed with interest.

In regard to research work an investigat;ion was carried

out in connexion with the. protein compounds in Kafir

{Andropogoii. sorghum), the groundnut (Arachis hypoga^a)
and the Jack bean (Canav.dia enxiforniis). The study of

the nature of the nitrogenous compounds in vegetable foods
is a matter of dietetic importance, especially so at present, itt

the West Indies, where it is becoming a matter of importance
to depend more upon locally grown foodstuffs.

In regard to an investigation into the micro-organisms
found in foodstuffs, it has been concluded in one investiga-

tion, that the common moulds Penicilliuni camemberti-
and Aspergillus niger produce substances re-acting with ferric

chloride like phenols, a matter of significance in detecting
mouldiness in food as these reactious may resemble thosft

occurring in the case of certain preservatives whereby con-

fusion may result.

With regard to insecticides and fungicides, it is of

interest to note that a tree banding material has been develop-
ed which has been used by the Bureau of Entomology in its.

Gypsy moth campaign, and it promises to prove superior to,

and cheaper than, the materials now in use in America. The
Federal Horticultural Board has been further assisted in the

fumigation of cotton bales, and the process has been so

improved that a large part oE the hydrocyanic acid used is

recovered. One of the largest plants is now operating by
this method. In co-operation with the Bureau of Plant

Industry, attempts are being made to so modify the formula
for Bordeaux mixture as to render it more efficient while at

the same time reducing the amount of copper therein. This
is important at a time when copper, and hence sulphate of

copper is so expensive.

A considerable amount of work was carried out by the

Bureau in regard to the conversion of foodstuffs. Some
of the results are more than generally interesting in the

West Indies. The process has been perfected for the drying
of surplus and cull pjtatoes with simple machinery for the

purpose of utilizing these tubers as a feeding stuff' for animals
or even man.

Of particular interest is the development of a method
for the manufacture of citrate of lime from lemons; while

the development of a method for the manufacture of citric

acid free from contamination by heavy metals is also to be
noted. The manufacture of lemon oil has been further

studied and the determination of the seasonal variations of

the oil and citric acid content of lemons has been practically

completed for certain sections of California, A study of

tangerines has shown that the green fruit has a value as

a source of citric acid and that the oil has commercial possi-

bilities. A fine oranue vinegar has been manufactured on
a small commercial scale which promises to find a market,

though a limited one because it costs more to produce than
the usual product. Finally, a method of interest in the

West Indies has been developed, by which a pure cane syrup
can be made which will not crystallize nor ferment.

The remaining part of the report deals with techno-

logical investigations and the enforcement of the United
States Food and Druas Act. The.se matters are not oc

particular interest to West Indian agriculturists.
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COTTON.

SEA ISLAND COTTON MARKET.
Messrs. Wolstenholiae and Holland, of Liverpool,

write as follows, under date January JS, 1917, with

reference to the sales of West Indian Sea Island

cotton:—
The earlier arrivals of New Crop West Indian have

commanded excellent prices, the best Nevis and Montserrat

selling at 34rf. to 3bd. and St. Kitts at 36rf.

The report of Messrs. Henry W. Frost & Co. on

Sea Island cotton in the Southern States, for the week

ending January (J, 1917, is as follows:—
ISLANDS. In the absence of demand the market has

been at a stand throughout the week, no .sales reported, but

Factor.s are continuing to hold for their previous asking prices

and refusing as yet to make any concessions in order to eflFect

sales. We have, therefore, to repeat our last quotations, viz:—

Fine, .50c. = 52c. landed.

Fine, slightly off 48c. = 50c.

Fully Fine 5;?c. = 55c. „

(.EORiiiAS AND FLOEiiiAs. The market continues dull,

with very limited demand. The stock is held nominally at

prices above the views of buyers: however, with orders in

hand, admitting of actual bids, small lots may be bought on

a basis of (juotations, viz:

Extra Choice and Fancy 50c. = 51;lc. landed.

Choice 48c. = 49ic.

Some offers are being made by exporters who hold stocks of

their own at some concession from above prices.

The exports from Savannah for the week were,

to Northern Mills, 46.S bales, Southern Mills, :^8t)

bales, and from Jacksonville to Northern Mills, 1,081

bales. ^^
Chinese Bean 'Milk'.—Bean 'milk has long been

known to the Chinese under the name of to fu chiang, or bean-

curd sauce. It is made from the small yellow beans from which

the Chinese bean curd and chiang yu or soy are made. The

beans are soaked and then crushed between two stones. The

crushed mass is allowed to run off into a tub, and is then

strained through cheese cloth and diluted with water and

boiled. After boiling it is again strained, and the white milk

run off into bottles. An anafy.fis of the bean-curd milk shows

that it has a specific gravity of r020 and a fat content of

•3-125. To the eye, according to the United States Consul at

Changsha, the product looks exactly like unskimmed cows"

milk. It has an odour of raw beans, and is said to be not

unpleasant to the taste. (Jo'-rnal of the Royal Society of

Arts.)

The present state of agricultural credit in the British

We.st Indies is dealt with in an article prepared by the Impe-
rial Department of Agriculture in the November issue of the

International Rei'ievi of Afpifultural Eco7ionncs. The subject

is dealt with under the following headings: introduction: co-

operative credit in Jamaica, St. Vincent, St. Lucia and

Trinidad: agricultural credit societies' ordinances: points in

which the Trinidad, St. Vincent and St. Lucia ordinances

differ; and lastly, credit in other parts of the West Indies,

namely British Guiana anil Barbados. An article dealing

with agricultural credit in greater detail will be found in the

West Indian Bulletin, \o\. .\IV, No. 1.

EXPERIMENTS WITH PEAS AND BEANS
AT MONTSERRAT.

Brief reference was made to these experiments in

the last issue oi the Agricultural News. The result3

are deemed of sufficient interest to reproduce from the

Report on the Agricultural Department ot Montserrat

for l!U.i-l(), a full account, which is as follows:—

COWPEAS.

A considerable amount of interest has been shown in

the cultivation of the cowpea, the form known locally as

black-eye in particular. Wbile it is a very desirable plant

to cultivate under any circumstances, but especially as a food

plant, by the small cultivator, it should appeal more particu-

larly to the cultivator of cotton or sugarcane, where the

early preparation of the land for the former crop is done,

and a quick-growing crop can be reaped from the land before

the time for planting the cotton comes round; or a crop

could be reaped from cane land, and planted at the same time

as the cane cuttings.

On the average of four experiments conducted at

Harris's Station during the year, the yield of dry peas was at

the rate of 707 tt). per acre, and of one reliable experiment
on the light land at Grove Station 540 ft), per acre. The

largest yield obtained at Harris's was 1,272 9>. per acre, in

very favourable weather.

Judging from the observations made in various parts of

the island, the cowpea is very susceptible to adverse conditions,

particularly high winds, and its cultivation as a field crop is

not to be recommended except under favourable circumstances.

To obtain maximum crops close planting should be adopted,

say, l\ feet apart eaw;h way.

PIGEON PEAS.

When considering the cultivation of pea and bean crops,

the vigour and hardihood of the pigeon pea will appeal to

the grower, though unfortunately, we can as yet supply no

data to show the yield of peas that can be expected. A very

satisfactory type of the pigeon pea already exists in the

island, and is locally known as the Anguilla type. It has

large light-coloured seeds, and plots are being grown both at

Harris's and Grove Stations in the present season. Plants of

the white-.seeded variety grown in the Station in 1915 were so

badly infested with the caterpillar of the moth Chloridea

virescens, which attacks the green pods, that practically the

whole crop was destroyed.

THE FLE.SUY POD AND WHITE VELVET BEAN.S.

The fleshy (wd bean (Stizolobiuvi pachylobium), and the

white velvet bean (Stizolohium Deeringianum), of which

mention was made in last year's report, were submitted to

further trial. The underlying idea in the cultivation of these

species, is the discnvery of a bean that can be grown as a green

dressing, and incidentally the seeds of which can be collected

either for export or use locally as stock food.

The plots of these beans grown in 1915 were planted on

August 31, at a distance of 4 feet between the rows, and 2 feet

between plants, the area in each species being -^ -acre.

One-half the area of each variety was provided with rough
stakes to act aa supports: the stalks of the com plants which
had been grown on the plot and were intended to act as

supports were b:idly blown by the gale on August 10.
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The pods of the beans, which were ripe at January 24,

were collected on this date, and after shelling gave the

following results:—
Yield shelled Yield per

beans, ft). acre, lb.

White velvet bean Suked section 39 2,028

„ ,, „ Un.staked section 10 520

Fleshy pod bean Staked section 46 2,392

„ „ „ Unstaked section 7 364

The experiments show very clearly the advantage of

providing supports when one of the objects in cultivating

the beans is the production of a crop of pods. At the same

time the staking of the plants as was done in these experi-

ments would not be practicable on a field scale, and the culti-

vation of a suitable quick-grosving plant would be necessary.

The pigeon pea suggests itself as a likely plant for the purpose.

Further experiments are therefore necessary to show how
the pigeon pea can best be made use of.

It should be mentioned that while the fleshy pod bean

was found to breed true to type, this cannot be said of . the

white velvet bean, which produced about 20 per cent, of seeds

with black markings.

ST. KITTS-NEVIS: REPORT QN THE AGRI-
CULTURAL DEPARTMENT, 191-5-16.

The plot experiments carried out during the year at the

Experiment Station at La Guiirite in St. Kitts had relation

to provision crops and cotton principally, excluding the sugar-

cane experiments which are dealt with in a separate Federal

Report and abstracted annually in the Agricultural News.

The plot experiments with provision crops have concerned

sweet potatoes, ca.ssava, yams, and Guinea corn. The

experiment with this latter crop is of particular interest on

account of the fact that the more extensiuss planting of Guinea

corn in the West Indies has been advocated. It should be

stated that the variety cultivated in the plot was ilazzagua.

The seed was planted in on April 13, 1914, on banks 3 feet

by 2 feet apart. The crop is stated to have grown luxu-

riantly, producing large and long stalks, but towards the

end of the year these were attacked by moth borers which

caused many of them to break when the ears of the

corn were maturing; thus the return was not as large

as was expected from the appearance of the plot. The

corn were reaped in .January 1916, and gave 11 fc. cleaned

seed to the plot or about 20 bushels to the acre. This has

all been distributed for planting and should prove a valuable

food for feeding the estate animals both its fodder and grain.

Much attention in other plots has been given to pea and bean

trials, a line of work which has recently been followed in

other West Indian islands. If successfully cultivated, beans

and peas, form valuable food crops, being much richer in

nitrogen than the commonly cultivated West Indian vegetables

like sweet potatoes and yams, hence they are deserving of

particular attention.

The work of cotton selection has been continued and in

some respects elaborated both in St. Kitts and Nevis. This

work is recognized as being of an extremely useful character

and of importance in helping to safeguard the cotton industry
of the Presidency: it has occupied much of the time and

energy of the Experiment Station workers.

Important manurial experiments are in progress in St.

Kitts-Nevis: with cotton and sugar-cane in St. Kitts (the

results of the latter are issued in a separate report) and with

coco-nuts in Nevis. The manurial experiments with cotton

have been in progress for twelve years, and this year for the

first time show increases due to manuring, particularly with

pen manure and complete artificials. The results of the

manurial experiments conducted on coco-nuts in Nevis were

not available at the time of compilation of the report to be

included, but they will be subsequently published at an

early date in the Agricultural News. As already noted on

another page in this issue the trees seem to show great benefit

from the manurial applications.
The returns obtained in the chief industries of the island

namely, from the sugarcane and cotton crops were somewhat

below the average on account- of the unfavourable season of

1914. The price of sugar,ranged high and this stimulated the

planting of cane while at the same time it reacted on cotton

cultivation, causing a reduction in area, particularly in Nevis

wliere cotton and sugar-cane are not grown in rotation.

Appended to the main body of the publication under

review is a report on the newly established Chemical Labora-

tory in St Kitts. This institution is affiliated to the Federal

Laboratory in Antigua and its work is under the general

direction of the Government Chemist for the Leeward Islands.

For its first year, the .St. Kitts Laboratory has done remark-

ably well, a wide range <if substances having been received

for analysis: but the most marked feature of this first year's

work was the control that it has exercised over the sale of

milk to the Public which has resulted in a change from

a situation in which 80 per cent, of .samples taken in 1913

were found to be adulterated, into one for 1914 when the

number of samples found to be adulterated was nU.

Philippine Shrub Perfume.—According to

a report by the correspondent at Manila of the United States

Department of Commerce, the perfume known in trade

circles as 'cassie,' manufactured for the most part in France,

is found in abundance in the Philippine Islands in the

Acacia farnesiana, a shrub which grows near Manila and

throughout the dry parts of the islands. This shrub has

small spiny leaves and produces a short black pod. The

flower from which the essence is obtained is very abundant

and of a golden colour. It is known locally as 'aroma'.

[This plant occurs commonly in many of the West Indian

islands.] (Journal of the Royal Society oj Arts.)

Fuel Economy.—*^)wing to the high price of coal in

the south of France, old newspapers and other waste paper

are being used for making fire-balls for burning with coal or

anthracite in close stoves for heating purposes. The paper

is soaked in water for twenty-four or forty-eight hours, and

then kneeded and pressed into shape to about the size of

a golf or tennis ball, and then dried in the sun. When the

fire is well alight the balls can be used in the proportion of

one-quarter to one-third of the coal. {Journal of the Royal

Society of Arts.)
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this number discusses the advaii-

lage;^ of cultivating, draining and manuring orchard

.soils

The uew edition of Spencer's Handbook for Sugar
Chemists is reviewed on page 3(5.

. An interostiug article dealing with agricultural
education will Ije found on page 4.5.

Insect Note*^, on page 42, deal with the velvet

ii(;an carerpillar.

The possible importance of soil fungi in connexion

with soil fertility in the tropics is dealt with under

Fungus Notes, on page 46.

Department Publications.

The annual reports on the Agricultural Departments
of the Windward ,and Leeward Islands for the year
ended March 31, 1916, have now all been issued. From
the reviews that have appeared in this Journal, it will be

readily apparent that I9I.5-16 was a period of increased

activit}' and progress in the case of every Depart-
ment. It is felt that these reports will bear favourable

comparison with those issued by bigger colonies pos-

sessing larger and more elaborately equipped estab-

lishments. The e.xtent to which progress has been

made, however, can best be gauged by comparing the

present reports with some of the earlier ones. In
a subsequent issue of this Journal it is intended to do
this editorially.

Now passing through the press is the report on

Sugar-cane Experiments in the Leeward Islands, and the

West I-ndian Bulletin, Vol. XVI, No. •_'. The Bulletin

will be a strong number containing original papers on
some very interesting West Indian aspects of soil

fertility: also papers dealing with cotton, sugar-factories,
the manuring of cacao and limes, poisonous fishes and
other miscellaneous subjects. The price of the Bulletin
is 6d., to be obtained from the Department's Agents.

The Index and Title page of Vol. XV of the

Afirieultural Xews, is passing through the press and
will be issued shortly.

Home-Curing Hams and Bacon.

The l^tiiecnuland Agricullural Journalfov October
HiUi publishes a recipe for curing hams and bacon,
which might usefully be reproduced in this Journal.
'The cause of hardness in bacon referred to is due
to the excessive u.se of saltpetre, especially through
using it during the first stages of curing. For home

curing a suitable recipe is as follows: weigh out for

each 100 lb. of meat Sib. of salt, 21b. of brown sugar,
and 2oz. of saltpetre. When the carcass is thoroughly
set, cut up and salt lightly: then lay it overnight upon
a clean concrete tloor or table. By salting lightly is

meant that as muelisalt as will cover the meat comfort-

ably without undue waste be used. Next morning
brush the salt (jff thoroughly; then dry-salt the

meat with dry salt and brown sugar, rubbed
well in daily for three days. On the fourth and
fifth days a little saltpetre should be added to the

salt and sugar, which should be well rubbed in,

especially on the skin. Leave the bacon and hams in

the mixture (dry salt and brown sugar) for about three

weeks; but they should be turned every day or second

day: at the s;ime time continue rubbing during this

period. Then waslrclean, when the bacon and haras

will be ready for smoking, the duration of which

depends upon the taste of the manufacturer. After

the first week or ten days, it is advisable to brush the

salt and sugar off the inner side of the thin parts of

the bacon (flaps). Dry salting should only be under-
t.aken in a cool place.'
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A New Method in the Pi'oduction of Sweet-

Orange and Lime Oil.

In an article on the lime and the lemon in the

Bidletln of the Imperial Ivstltute (No. 1 of 191.5)

attention \vas called to the fact that after the Messina

earthquake Jamaica came into the essential oil market

and supplied a considerable quantity of orange nil as

a partial substitute for the Sicilian product. Formerly
the West Indian oil had been of an inferior grade but

improvements in manufacture were introduced and

Jamaica obtained a hold on the market.

With a view to extending the West Indian pro-

duction of orange oil it may prove useful to refer to

a valuable Bulletin (No. .399) recently issued from the

Bureau of Plant Industry, United States Department
of Agriculture. This deals with the production

of

sweet-orange oil and describes a new machine for peeling
citrus fruits. An attempt will not be made to describe the

machine in this short note: the section devoted to its des-

cription in the Bulletin is fully illustrited with diagrams
and the reader who is interested may best be referred to

that. As to methods employed in extracting the oil,

vacuum distillation proved satisfactory and simple, but

the production of the pressed oil called for special

manipulation and device. An inexpensive screw press

was employed. The oil thus obtained formed a thick

emulsion with a portion of the water. "The mixture thus

formed, on account of a gum -like substance present,

was found to resist all the regular methods of breaking
down emulsions. Centrifugaling or treatment with

ufusorial earth were found useless. Ultimately the

lollowmg procedure was arrived at. 'AH the water

possible was removed with a separatory funnel, and the

water warmed on a w^ater bath to not over 90° C. To
tihis was added one-tenth its volume of a hot solution

•ontaining 2 per cent, of gelatin and the whole

-thoroughly mixed. To the warm mixture was added

one- fourth its volume of hot sohition containing

approximately 10 per cent, of tannin. The emulsifying

agent was thus brought into a state of coagulation, and

he oil was released. The mass was now thrown into a

.ack of heavy Canton flannel and again pressed. The oil

and water thus pressed out were separated by means

of a separatory funnel, and the o;l dried with quick-

lime and filtered.'

The filtered oil constitutes the marketable pro-

duct. The method has proved both practicable and

oheap and should prove of value to West Indian

growers of citrus fruit, possibly to lime growers.

We may conclude by reproducing the general
! umraary given at the end of the Bulletin, which runs

•'s follows:—
The extraction of sweet-orange pil is a commercial

possibility in the United States. As a source of raw

> material for extraction the culls, drops, and inferior

,rades of friiit may be used. A good marketable

.\ialiiy of oil may be produced by the process of

acnu'm distillation herem described.

Pressed oil extracted by the method described is

..1 excellent quality and a larger yield of oil is secured

than by the vacuum process. The process is very

simple and the cost of equipment extremely small.

The utilization of inferior or low-grade fruit for

the extraction of oil will give a wider market for the

better sfrades of fruit and also tend to greater care in

the selection of these grades.

The yield of pressed oil from 100 ft. of ordinary
cull fruit is estimated to he-from 4 to -5 ounces, and the

gross returns from this quantity of oil, based on the

average price for the past ten years, would bo from 47c.

to .59c. per standard field box.

The cost of extracting; the oil from lOOft. of cull

fruit is estimated to be about 15c. and the net returns

would be from 32c. to 44c., per standard field box,

assuming that the fruit is delivered at the factory door..

Cotton-seed meal as Human Food.

The experiments that are being made in several

of the islands w-ith a view to finding out the extent to

which sweet potato can be mixed with wheat flour in

the making of bread have already led to results of

interest. It has been found that potato meal and flour

mixed in the proportion of one part by weight of the

former with three parts of the latter gives a very-

palatable bread somewhat resembling the ordinary
brown bread.

.Several substitutes for Avheat flour have recently

been suggested and one of the most recent is cotton-

seed meal. It is unlikely, however, for one reason on

account of the fact that this meal has a toxic eflfect on

certain animals, for example pigs, that the use of cotton-

seed meal is desirable The following note on the

subject of the use of the meal in the Experiment
Station Record (Yol '34-, No. 8) is nevertheless inter-

esting.

'The possibility of using cotton-seed flour in bread

making was studied to some extent. Cotton-seed flour

stimulated fermentation. It caused decrease in loaf

volume by weakening or diluting the gluten of the

wheat flour. When more than 75 grams of cotton-

seed flour is added the gluten is so weakened

that sufficient rise for baking cannot be secured. The

colour resembles that of ginger bread when as much as

20 per cent, of cotton-seed flour is added. The loaf

has a rich, nutty flavour, that is highly pleasing, and it

is the opinion of those who have tried it that the flavour

is an improvement over the straight wheat flour.'

In another reference (Bxperiment Station Record,

Vol. 35, No, 5) it is stated, in connexion with the same

subject that while investigating the suitability of

cotton-seed meal for human consumption, experiments
were made with a view of determining the efficiency of

cotton-seed meal as a food for promoting the growth,

development and reproduction of the albino rat. The

results indicate that cotton-seed meal does not contain

sufficient minerals for growth, is not -xctively toxic,

contains efficient protein and perhaps fat-soluble

growth-promoting substances similar to those of butter-

fat but in less adequate quantities.
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INSECT NOTES.

THE VELVET BEAN CATERPILLAR.
The larvae of the above noctuid moth is perhaps the

conimonest of the leaf-eating caterpillars attacking several

leguminous plants used generally throughout the West Indies

as green dressings, and it is probably distributed in most

places where these plants are grown. It has been reported

as attacking velvet beans iStizolobium sp.), lima beans

{Phaseolus liinatvs), woolly pyrol (Phaseolus mungo), Bengal
beans {Slirolobium alerrimum), horse beans (Cnnavalia

ensiforijiis) etc. and bears such common names as velvet bean

caterpillar, Bengal bean caterpillar, woolly pyrol moth, etc.

in different localities. Its scientific name is Anticarsia

{Thermeda) yenimatilis, Hubner.

This insect is also an important enemy of forage and

green dressing legumes in Florida and Southern Georgia
where its life-history has been worked out by J. R. Watson,

and the details published in the Journal of EconomicEntom-

ology (Vol. L\, p. •'v21), from which most of the following

notes are taken.

Observations made by Watson within the last few

•seasons show that this noctuid does not pass the winter in

northern or central Florida, but flies up each year from the

south, and 'like the moth of the cotton worm (Alabama ay-

gillacea) migrates to regions far north of those in which its food

plants are found'. The annual flight of Anticarsia gemmatilu
takes it as far north as the lower part of the great Lakes and

southern New York. The caterpillars, on the other hand,

have apparently not been recorded farther north than central

Georgia, neither are they known in the western gulf states,

although their food plants are grown there. The moths first

appear in northern Florida around Gainesville about the

middle of August and the attack of the caterpillars comes

early in September during the blossoming period, often

causing a defoliation of the plants and a total loss of seed.

The stripping of the leaves lessens the value of the crop as

a humus producer, while the destruction of the pods and

seeds deprives stock of some ol their winter forage.

LIFt-HISTOEY.

The eggs are laid singly, mostly on the under side of

the leaves, but may be found elsewhere. 'The egg is nearly

2 mm. in diameter and somewhat less in height and flattened

on its lower surface. It is prominently ribbed and white

until about a day before hatching when it turns a delicate

pink.' In August and September it hatches in about three

days but those laid in November take longer.

On emerging the larva first eats the egg shell except

that part attached to the leaf. After which it attacks the

lower epidermis and mesophyll or middle layers of leaf cells,

and then skeletonizes the leaf, eating all except the veins.

After the second instar the caterpillars demolish the whole

leaf except the midrib and larger veins. The larval growth

occupies from three to four weeks in summer, and there are

usually six instars.

The caterpillars exhibit great variations in colour and

markings especially after the second in.star. They are

usually dark green with dark-coloured longitudinal lines and

narrower lines of lighter colour. Others may be light yellow-

ish-green, or mahogany brown with the lines very faint or

lacking. The length of the full grown larvae i.s from .38 to

4y mm. and before changing to the pupa it shrinks to about

25 mm and turns mahogany brown.

The pupa is at first light green, but later becomes brown,

smooth and shining. It has a .somewhat pointed head and

three pairs of hooked spines ai. the end of the abdomen, one

pair being much larger than the others. Length 18-20 mm.,
width 4-6 mm. The pupae are usually placed just under the

surface of the soil, sometimes in loose earthern cells. The

pupal stage is about seven days in August and between ten

and eleven days in September, gradually lengthening with

the cooler weather to a month or more.

The moth, like the caterpillar, is very variable. The

ground colour may be light yellowish brown, ashen gray or

dark reddish brown with a diagonal line across the wings.
The underside of the -wings is usually a cinnamon brown
with a sub-marginal row of light spots and a dark median
line. The adult moths are usually most active at dark, but

during the day they hide under the leaves of the host plants.
The caterpillars feed both day and night, stopping only to

moult. The younger caterpillars of the first and second instars,

if disturbed, drop down on a silken thread: the older larvae

however do not as a rule secrete this thread, but throw
themselves off the leaves by means of violent contortions.

The noise they make in so doing is quite characteristic and
serves to betray their presence to anyone walking through the

field.

• NATtJRAL ENEMIES.

In Florida the caterpillars of the woolly pyrol moth are

attacked by many predaceous enemies, including lizards and
several kinds of birds. Among in.sects are some species of

wasps which prey upon the larvae, and a small blue carabid

beetle (Callida dfcora) which eats the eggs as well as the

young larvae. Several species of Hemiptera play an impor-
tant part in reducing the numbers of this pest, among which
are Alcororrhynchiis grandis, Dall., Brochymena annulata, Fab.

Earhyrhynchus floridensis, Linn, and Podisus nuiculiventris

Say. Ballon reports finding the predaceous hemipteron
Zfluf rubidus in Antigua associated with the caterpillars of

the woolly pyrol moth on cow peas, and regards it as a

predaceous enemy. Only two parasitic enemies were found

by Watson, namely a tachinid fly, Euphorocera. Horidensif

and an ichneumon wasp, Itoplectis rufuscula, Davis.

MEASURES OF CONTROL.

Towards the end of the summer, in September and
October, the caterpillars are regularly attacked by a disease
called 'choleia' by the farmers. This is caused by a fungus,
Botrutis rileyi, which under favourable weather conditions
almost exterminates the caterpillars in a short time and
saves the use of arsenical poisons. If, however, the season
is dry and unfavourable to the fungus, the crops are almost

wiped out by the caterpillars unless stomach poisons are

applied. In Florida the plants are sprayed with a mixture
• ontaining 12 oz. i>t powdered arsenate of lead, and the milk
from a pound of lime in -50 gallons of water. This is

apparently the maximum dose that the leaves will stand and
even then some scorching may result.

It has been found from experiments made at this

Department by Ballou and from trials made in other islands
that it is not advisable to use Paris green to control cater-

pillars attacking the legumes, as this arsenical alway.s burns
the leaves badly if used at the strength necessary to kill the

caterpillars. Lead arsenate should be used instead. This
can be applied as a dust either by itself or mi,xed with flour

or lime, or may be used as a spray with water. These
measures are also i;c;oful against other leaf-eating caterpillars

attacking green dressings, such as the bean leaf-roller

(Eiidamui proteus).
The practice nl early planting can be recommended, .so

that these crops raa\ be well advanced before the outbreak
of leaf-eating catirpillars becomes severe in August and
September,

J.C.H,
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PROGRESS IN MINOR INDUSTRIES OF
MONTSERRAT.

The following notes taken from the Report of the

Agricultural Department for 191.5-16 indicate that

satisfactory progress continues to be made in the minor

agricultural industries of Montserrat. This is impor-
tant in view of the fact that Montserrat is at present

practically dependent upon one crop, namely, cotton.

In connexion with the onion industry it will be

remembered that an event of interest during the year
was the formation of a Growers' Association which has

since been affiliated with the larger one established in

Antigua.

PAPAIN.

The amount of papain exported totalled 2,519 R. of an

estimated value of £l,il9, this being a slight increase on the

output in the previous year. Interest in this product is well

maintained and several new drying ovens were erected in the

course of the year. There could be a considerable further

expansion of this industry, and so long as present market

prices are realized the exports promise to increase in volume.

The papaw thrives well in most sheltered situations,

excepting perhaps on badly drained land, and small growers

having access to good papaw land are as fortunate as others

within reach of good cotton land.

The efforts of the Agricultural Department are being
directed to securing a good type of papaw for bleeding pur-

BAV OIL INDUSTRY.

The exports of oil in 1915 amounted to 39 gallons, and

leaves shipped in bales to 15,662 fti. of ^i total value of £260.
It will be a year or two before the areas planted in

a systematic manner on estates have an appreciable influence

on the amount of oil exported, as a large yield of leaves for

the first two years after reaping commences on cultivated

areas cannot be expected. A four-year old plantation ought
to produce about 20 tt). (about 2 gallons) of oil per acre, if

attention kas been paid to the cultivation of the trees during
the first two years from planting, increasing to 40 Jb. of oil

per acre ak about the sixth year. After the first two years
it is found that the trees are well able to look after them-

selves, and that further cultivation is maintained at a negli

gible cost.

Interest in the planting of farther areas remains

keen, but as there is a limit to the number of plants that can

be conveniently raised in the nurseries of the Botanic

Station, the area planted in any one year is not likely to

exceed lb acres.

ONION INDUSTRYi

The exports of onions produced in the 1915-16 season,

all of which were exported early in 1916, equalled in amount

r840 standard crates, the actual shipments having as usual

been made in barrels and tierces as'well as crates. While

this shows an advance on the previous year's shipments, the

increase in the exports is not in proportion to the increase in

the amount of seed imported for cultivation, which was 176 ft.

in 1914 and 290 lb. in 1915. This is chiefly due to the

great loss of seedlings through damping off, in the seed bed,

after germination had taken place. A comparison can use-

fully be made with the neighbouring island of Antigua in the

same year. There, 325 tti. of seed were imported for culti-

vation and the shipments amounted to 7,500 crates, compared
with Montserrat's 1,840 crates from 290 ft), of seed, with

a much less local con.sumption in the latter island.

A pamphlet containing hints for raising onions was

compiled and distributed to persons interested, in the hope
that growers would be stimulated to pay more attention to

the preparation and care of seed beds.

INDIAN CORN.

The year 1915 was the first in which shipments of corn
have been made on a considerable scale. The exports
amounted to 3,685 bushels of an estimated value of £605.
The product was shipped in the form of shelled grain, crushed

cobs, corn on the cob, and a small quantity of corn meal, most
of it finding its way to West Indian markets. The indications
at present are that there will not be any very considerable

development in the cultivation of corn for export, and the

consumption locally is verj' limited.

(JROUND-NUTS.

Groundnuts were exported on a limited scale for

the first time in recent years. The actual amount only
totalled 59 bags of a value of £60 but as the results of field

trials with the crop were considered to be remunerative,
further interest in the cultivation may be shown.

Extractions of Alkaloid from Leaves of

Pilocarpus racemosus.—It is sUted in the Report of

the Agricultural Department, Montserrat, 1915-16, that

further attempts were made during the year to determine the
amount of alkaloid in the leaves of the Montserrat species of

Pilocarpus, and specimens of young, half developed and
mature leaves were collected and forwarded to the Govern-
ment laboratory of the Leeward Islands for examination.
Dr. Tempany, reporting on the samples states: 'the total

alkaloid content of the leaves was determined by the method

given for the determination of Pilocarpin in .Jaborandi leaves

in Squire's "Companion to the British Pharmacopicea, 18th.

Edition".'

The result was as follows:—
Mature leaves — — 0'3

Half-mature leaves— — 0-2

Young leaves — — 0-3

per cent, alkaloid.

This is in agreement with previous results and also

with determination made at the chemical laboratory at Kew
on samples of leaves sent from Montserrat a year or two ago,
and show that relatively little alkaloid is contained in the

leaves. As Paraguay Jaborandi leaves contain from 0'5 to

0"75 per cent, of alkaloid, it is curious that if, as seems to be
the case, the leaves are identical with those from^Guadeloupe,
Squire should state that leaves of Pilocarpus racemosus from
that island contain as much Pilocarpin as Paraquay Jaborandi.

The Report of the Education Board, Barbados, on
the general working i)f the educational system of that

island during the year 1915, appears in the Official Gazett*

of the Colony for January 4, 1917. Regarding elementary
education, at the beginning of the year, exclusive of four

Ragged Schools, there were 149 elementary schools on the

aided Ust, and at the close of the year 146 schools. Including
the roll in the four Ragged schools, the average number of

children on the registers in 1915 was 23,887, and the

average daily attendance 13',817. In 1914 the correspond-

ing figures were 25,743 and 14,580, respectively. Thii
decline is attributed to the bSiects of emigration to Panama,
the decreasing birth-rate, and the increased infant mortality
of the past decade, which are now making themselyes felt.
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The derelict condition of Tortola is to some extent indi-

cated by the export's from the Presidency during the quarter
ended December 31, 1916. The total amount of lime produce

shipped during the three months was 4 casks of con-

centrated lime juice valued at £.36. This period however,
is never the shipidng period for cuttou, which during the

Utter months of the year is approaching the time for picking
to commence

GLEANINGS.

According to the Louisiana Planter for December 16,

1916, the last crushing season in South Africa closed with

a total output of 112,000 tons of manufactured sugar. The
estimate for the crop about to be reaped is the same.

The Trinidad sugar crop for 1917 is estimated in the

Porl-of-Spjin-Gazette at 79S,3.50 tons of cane which it is

thought will yield about 71,s6-5 tons of sugar. This works

out at nil tons of cane to produce 1 ton of sugar.

At a recent meeting of the Trinidad Board of Agricul-
ture the Director of Agriculture reported that Sea Island

cotton which had been grown at St. Agustine as a catch crop
with canes had been sold in Enaland at 2.s. 6'/. per lb. (Trinidad

Royal Ga:.eUe, January 11, 1917.)

According to the Report of the Education Commission,
Trinidad, which has recently Ijcen issued, the average annual

expenditure on agricultural instruction in the elementary
schools of the colony for the last five years is £1,686 .3s. Oicl

This includes emoluments and traivelling allowance to two

In.structor.', aggregating £470 a year

Mechanical tillage, according to the Demerara Daily
Chrovicle has made considerable headway in British Guiana.

On the rice land the caterpillar system of traction has been

in operation for some time and has given complete satisfac-

tion. This form of traction can be used on wet land and
land which has trenches and ditches more conveniently than

any form of locomotion.

Figures published- in the lioaril of Trade Joarnnl for

December 7, 1916, show that in 1916 there were large
increases in the quantity of wheat and bacon and pork

products generally imported into Great ISritain compared
with what is imported in norinal times. Thus during
the week ended December 2, 1916, iheie was imported

2,221,400 cwt. of wheat com|ured with l_r)92,.'iOO for

same week in 1913, that is beiVire the war.

the

The Ajowan plant (Carwrn cnpticam) has been successfully

grown in Sc Kitts as well as in Montserrat, St. L'lciaand
other islands. This plant produces the thymol of commerce
and is native to the colder districts of India. Its successful

growth in the West Indies is therefore an interesting botan-

icil fact as well as being one possessing some economic

significance. The plant in St. Kitts did best under the drier

conditions obtaining at La Guerite, on the Leeward side of

the island. .

The cultivation of cotton is being strongly advocited for

Queensland by the Agricnltaml Jmirval of the Department
of Agriculture of that State. It is believed that Queensland
can produce good long stap'e cotton and that the future

market will make cotton cultivation in Queensland
a paying proposition in .«pite of the fact that they are

•without cheap labour.

Information is given in the Barbados Sl'indard for

January 2-5 regarding the forthcoming meeting in Trinidad
of the Associated Chamber of Commerce of the British West
Indies. At the meeting which has been arranged to take

place between February 2 3 and March 4 in Port of-Spain,
there will be present twenty-one delegates representing British
Guiana and the islands. It is observed in the article that
this meeting may result in an important step being made
towards the commercial, if not the political, federation of the
Colonies concerned.

I

According to Rules made by the Governof-in-Council
under authority of the Agricultural Products Protection

Ordinance, 1906, and published in the St. Vincent Govern-
ment G(i:et/e (December 1916) the price to be paid per K)

for seed cotton purchased by the ginnery in that Colony will

be 2c. based on the estimated market value of the lint, after

making the following deductions; 2c. per tt>. to cover cost of

ginning and baling, 2Jc per
other

duty
charges, and ^c. per

making a deduction of -ac. in all

to cover cost of freight and
lb. to cover cost of export

Information has been received from the Curator of the
Botanic Station Montserrat, to the effect that the Agricultural
and Commercial Society in that island was, during January
reorganized, and that at a meeting held oji the 9th
instant, Mr II. F. Shand was elected Chairman and the
Curator, Mr. W. Koljson. as Honorary Secretary. The names
of the committee are given and it is stated that at one of
the me;;tings, two delegates were appointed to attend the forth

coming Conference of- the West Indian Chamber of Commerce
in Trinidad, namely, the Honourable W. L. Wall and
H. F. Shand, Esq.

Tobacco, both Virginian and Havana, arc grown experi-
mentally in St. Kitt9 and are cured and sold in the local
market. Large (luantities of tobacco are produced in Tobago
from whore it is .sent to the tobacco factory, an American
concern in Portof Spain, Trinidad. The cigarettes manu-
factured by this firm are of quite a .satisfactory kind
and largely consumed in Trinidad. More attention might
be paid to the production of tobacco for the local markets in
all the islands of the Lesser Antilles on account of the posssi-
ble difficulty in the future of getting the usual supplies from
abroad
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AGRICULTURAL COLLEGES FOR THE
TROPICS.

Some interesting remarks have been received from

Professor Duerden, Rhodes University College, Grahamstown,
South Africa, in connexion with the establishment of agricul-

tural colleges in South Africa ar d the tropics. As regards

agricultural education in South Africa, Professor Duerden

points out that for a long time unofficial efforts have been

made to establish an agricultural college of the University

type in South Africa. It is felt in some quarters that the

country is not prepared for such a big, expensive scheme for,

if trained as specialists, the number of students which would

justify a college would soon fill all the billets available or

likely to be. Rather is it considered more advisable to send

a number of promising South Africans abroad, either

to England or to the United States, for three or four

years to get the training as specialists, and on their return

take service with the Oovernment, either in an agricultural
division or at one of tbe agricultural schools. Probably
thirty or forty have been, or are at present, abroad under

these conditions with an allowance of £150 per annum.

The agricultural schools in South Africa, six in number,

give courses of one or two years to boys intending to become

farmers, not with any idea of their becoming specialists.

Special courses of six or nine months are however, arranged
for dairying, qualifying students as managers of co-operative
dairies. The staff of the schools consists of men obtained

from abroad, or sent abroad by the Giovernment and now

returned, and a few ex-students. The colleges also act as

centres of advice for their respective communities and also

carry on experiments and investigati(ins. In addition, the

Government has its department of veterinary research,

entomology, sheep and poultry, etc., the men doing no teach-

ing.

Professor Duerden is doubtful whether the environment

anywhere in the tropics or sub-tropics is good enough for

a first class agricultural college or for the training of .special-

ists To this view we take exception. The tropics are

certainly able to furnish a proper environment for post-

graduate work at any rate, and for the establishment of

agricultural schools for intending planters. As pointed out

in the editorial in the Agricultural News of September 9,

1916, under the heading of A Further Argument for Agri-
cultural Colleges, there might be some difficulty in estab-

lishing, in any one place, an agricultural college capable of

providing instruction and allowing of research in connexion

with the many and widely differing industries that compose
tropical agriculture though Trinidad or Ceylon very nearly

approach ideal requirements in this respect. In the

article referred to, which was responsible for Professor

Duerden's remarks, it was suggested that the most feasible

scheme would .seem to be the establishment of a sugar
school in the West Indies, a rubber school in the Feder-

ated Malay States, and so on, adapting the principal
line of work of the in.stitution to the principal industry
in its environment Affiliation with the home university
would be essential to maintain a live atmosphere, and to

secure coordination in education and research. At any rate,

whatever may be the views at present on the subject of

agricultural colleges for the tropics, there is no question that

in the words of Profes.sor Duerden 'the post-war economics of

the world are going to make the Tropics more and more

important to the Empire, and that instruction and research

in tropical agriculture will have to come to the front'.

THE DIEGO MARTIN AGRICULTURAL
CREDIT SOCIETY.

Diego Martin to which place fell the honour of being
the first District in Trinidad to apply for registration of an

Agricultural Credit Society under an Ordinance in that
behalf (.30 of 1915) still proudly holds her premier place, and
is now in full working order. The Society was registered on

September 19, 1916. His Excellency Sir John Chancellor,
formally opened it on October 14, 1916. Immediately
afterwards the Society applied to the Government for
a loan of £300. After due consideration the Govern-
ment agreed to lend £100 at once, and if the Society
raised another £100 from private sources they would
again lend the third £100. The Society had absolutely no

difficulty in raising from the Royal Bank of Canada the sum
of £200 and although, thereby the Government's £200 are
at their disposal, they prefer to demonstrate to the Govern-
ment and to the public their confidence in one another, and,
moreover, the force of co-operation which is the life's blood
of their Society, by themselves subscribing the sum of £100
which was done by five luembers at one single meeting.
This is as it should be. "With the help of a very strong Com-
mittee, at the head of which is the indefatigable Chair-

man, Mr. E. B. Jago, the Society is cautiously making
loans to their members at the rate of 10 per cent, having
borrowed at the rate of 7 per cent, per annum. We have no
doubt that if other places follow the lead of Diego Martin, the
efforts of those who fathered the Agricultural Credit Ordi-
nance will not have been in

'

vain. (Port of Spain Gaze/te
for January 14, 1917.)

The Vegetable Dyes of India. —Since the out-
break of the war in Europe investigations have been carried
on in India jointly by the Department of Industries in Mysore
and Madras with a view to determining to what extent the pres-
ent shortage of synthetic dyes could be made good by reverting
to the natural dye-stuffs of vegetable origin that were formerly
employed. The work has been carried out mainly in the
laboratories of the Applied Chemistry Department of the
Indian Institute of Science, and with Professor Sudboroiigh
have been as.sociated Dr. H. E. Watson and Dr. F. Marsden,
the tinctorial expert of the Government of Madras.

Dr. Marsden's report has recently been submitted to his

Government, and is reproduced in the Official Indum Trade
Journal. The materials dealt with in the investigation
included chay root, nuna, ventilago bark, Rubia cordifolia,
red Sanders wood, sappan wood, cutch, divi-divi and other
tannin materials, annatto, kapila, lac and Wrightia tinctoria
leaves. Concerning annatto, Dr. Marsden says:

—•

'The dye obtained from Jabara seeds was tested upon
bleached mercerised cotton, upon which it gives a pleasinw
rich orange shade. The method of dyeing is simple, consist-

ing in working the yarn in a warm alkaline bath made by
extracting the dye from the dried seeds with water, and then

adding a little carbonate of soda or potash. The dyein" is

finished by giving a weak bath of acid and rinsing.
'It is generally assumed that the shades given by

annatto are not fast; but I find that the fastness properties
are equal to those of many of the bright aniline dyes which
have been so largely used here, and there is no reason why,
if the shade is liked, the material should not find a more
extended use upon silk and cotton materials in which bright-
ness of colour is a consideration.' {Jourmd of the Royal
Society of Arts.)
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FUNGUS NOTES.

SOIL FUNGI AND THEIR ACTIVITIES.

Current research in the Leeward Islands on the amount

of lime required for partial sterilization of soils and on the

soil reaction, some results of which are being prepared for

publication, is providing data of fundamental importance.
"The information obtained regarding Dominica by Mr. G. A.

-Jones, Chemical Assistant, is remarkable for the high

-acidity shown for the soils of that island, especially those

oi the interior forest lands. A similar condition may be

-expected to be found in >St. Lucia and, to some extent,

<jlrenada and St. Vincent.

The micro-liora of the soil, as it affects fertility and

especially nitrogen supply, is usually considered, owing to

the preponderance in the discussion of the subject of

xesults obtained from arable soils, entirely in terms of

Ijacteria. It has however long been known that in the heath

;ind moorland soils of Europe, with their high humus content

and acid reaction, the growth of bacteria is largely inhibited,

and their place is taken by fungi, which as a general rule are

acid-tolerant

It is highly probable that when the soils of Dominica

and other islands of similar character come to be examined

from this point of view that a similar relationship between

acidity and the soil flora will be found to prevail.

In respect of the plants at present cultivated, namely
limes and cacao, high acidity is not prejudicial to growth.
When other conditions are favourable, the lime trees on some

of the most acid of the soils examined are exceedingly
luxuriant. Whether they are able, as has been suggested,
to directly utilize ammonia produced by fungus activity

requires investigation. Another line of enquiry suggested,
with regard to which preliminary steps are being taken, is

how far the action of roots in such soils is assisted by

mycorhizal associations.

Pending a mycological examination of the Dominica

^oils, which cannot at present be undertaken, there may be

reproduced here, as illustrating the trend of research on this

matter, the summary given in conclusion of a most inter-

esting paper by Mr. S. A. Wakman in Soil Science, II, pp. 103-

lijij. The investigations were made on representative

United States soils.

SUMMARY OF THE PHYSIOLOGICAL STUDIES.

Five fungi isolated from the soil and representing distinct

groups of organisms were not found to fix any appreciable

quantities of atmospheric nitrogen, which would not lie

"within the analytical error.

The fungi of the soil are vrry strong ammonifiers, most

of them liberating larger quantities of ammonia than thestrong

ammi.mifying bacteria, when tested under similar conditions.

The Trn-Iuxhrnia Koningi proved to be, under the

conditions at hand, the strongest ammonifying organism;
the Penicillia differing with the different species, most of

them being comparatively weak ammonifiers: the Mucorales

•.ire fairly strong ammonifiers, the different species not differ-

ing so much from one another as the Penicillia.

The gro\\ing of the organisms on artificial culture

media for six months affected the ammonifying powur of the

organisms differently: while that of the Mucorales was

hardly affected, or was even beneficial, that of the Penicilli*

and other organisms tested, was detrimental, their power

decreasing with almost' all organisms.

Most of the fungi are very strong cellulose decomposers,
fifteen out of twenty two organisms tested prove to decomposft
the cellulose rather rapidly; most of the fungi have a rather

weak ability to secrete diastase, only six out of twenty-two-

organisms forming an enzymic ring in the starch medium.

GENER.\L SUMMARY.

The fungi of the soil represent a numerous group of

organisms found in all the soils studied in hunibers large

enough to warrant a conclusion that they probably play an

important pare in the fertility of the soil.

There does not seem to be any distinct difference between
the species of fungi found in cultivated soils and those in

uncultivated soils, though each soil seems to have a more or

less characteristic fungus flora: for example, the cultivated

orchard soil has a great abundance of Mucorales, while the

forest, uncultivated soil, has an abundance of I'enicillia and
Trichodermae. This might be due rather to the soil reaction,
methods of manuring, and crop grown upon the soil, than
to the cultivation itself.

The number of fungi decrease rapidly with deptli, so

that at 12 to 2(1 inches below the surface very few fungi
can be found, the largest numbers occurring within the upper
4 inches of soil. As to the species, no distinct differences

among the organisms were found with the different soil

depths, except that in the subsoils of most of the soils studied,

Zygorhynchua Vuilleminii was found to be present, often as

the only organism, when soil was inoculated directly upon
sterile medium.

Over 100 distinct species of fungi were isolated from"
the soil, belonging to thirty-one genera, many of the species

being isolated from several of the different soils.

Many pathogenic fungi, such as different I'usaria,

Alternaria, Aspergiili, Coniothyrium, and others, have been
isolated from the soil, a fact which leads one to think that they

pa.ss certain stages of their life-history in the soil, or are able

to live sapropliytically in the soil, and perhaps play a pait in

its fertility.

The study of the physiological activities of the fungi

pointed out the fact that they do not play a very' great, if

any, part in the fixation of atmospheric nitrogen, but they
do prove to be able to decompose organic matter rapidh- and
liberate ammonia, under laboratory conditions. 11 any of

them prove to be strong decomposers of cellulost, though
fewer of them hydrolize starch.

The question, 'Is there any so-called fungus tloia of the
soil;' cannot as yet be answered in the affirmative till mo;-c work
has been done with soils collected from different parts of the
world. But it is seen from the data at hand that there is

a rather distinct fungus flora of the .soils studied, and this

holds particularly true with regard to certain organisms.
The importance of tin fungi in the soil seems to lie in the

formation of humus and in the liberation of amtnonia, wkkh
can then be utilized by the higher plants, either diitctly or

after it is changed by other orj-anisms into nitrates. The
numerous species of soil fungi i.solated and tlie large nupibers
of them supply an impetus to a further ttudy i.f these

organisms, which will help to solve the probien. of their

importance in tlie soil.
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THE MANURE QUESTION IN DOMINICA.
In connexion with the editorial in this issue, the

following remarks made by Mr. Joseph Jones in his

Annual Report on the Agricultnral Department,
Dominica, for 1915-10, will be read with interest:—

The value of fertilizers imported during 1915 was £3,337,
an increase of £1,275 over the figures of' the previous year-

The amount of manure imported is still far from meeting the

requirements of lime cultivation, especially when it is clear

that very little expenditure is incurred on the majority of

estates in the production of pen manures and mulches. It

is estimated that after allowing for the production of consider-

~able quantities of pen manure, an annual importation of

fertilizers, of a value of £15 000, is necessary for lime culti-

vation alone.

It may be argued that in a country like Dominica, it is

economically unsound to import fertilizers, and that it would

be a better policy to spend the mDuey locally on the produc-
tion of pen manures and mulches, and for the utilization of

lime skins and seeds for manurial purposes. That argument
cannot be refuted. The spending of so considerable a sum
on labour and feeding stuffs in the local production of organic
manures and their application to lime fields, would result in

greater and more lasting benefits to planters than those

•obtainable by the use of imported concentrated manures.

Unfortunately there is little probability of the adop-
tion of so sound a policy. The tendency at present is

for estates to keep as few animals as possible. Pens do not

exist on many estates. Where they do exist, they are, in the

majority of instances, not utilized. On a number of estates

neither pen or special manure is applied; oh others, manures

are only applied when the foliage of the trees is yellowish in

colour and fruiting has practically ceased. Only on a few

estates is a sound manurial system in existence.

How long these methods, which are so lacking in sound

agricultural practice, will enable the planters concerned to

continue, is a matter for serious reflection. It is feared that

the low rate of production per acre, the heavy loss owing to

general inefficiency of lime mills, the wisteful system of man-

ufacture, coupled with over concentration of the juice, and

the consequent heavy loss of acid, will not allow planters to

meet the competition of other countries which already looms

in the distance, unless there is a general improvement in the

methods of producing concentrated lime juice, which forms

39 per cent, of the industry, and an uphfting of the present
low standard of agricultural practice in lime fields.

It is understood that a large number of cane plants are

available for distribution during the present month of Feb-

ruary in Dominica.

These plants are being provided, according to a notice

in the Official Gazette, principally to afford the peasant

proprietors who have suffered in the recent storm an opport-

unity of planting and thus relieving their necessities.

It is hoped that it may be possible to supply them

gratis. All persons who were anxious' to secure these plants
had to apply to the Administrator before January 20 giving
the number of plants they required and the acreage of land

they propo.sed to plant in canes.

No plants were to be issued unless the land for planting
.had been prepared.

STATE OF AGRICULTURE IN TORTOLA.'
A report on the Experiment Station, Tortola, Virgia

Islands, together with notes on the state of Agriculture ia

the island for the quarter ended December 31, 1916, has
been received from Mr. W. C. Fishlock, the Curator of thfr

Station. Under the heading of weather, special reference i»-

made to the memorable storm -of October 9. During the

season no fewer than eight cyclonic disturbances passed
Tortola.

The cotton industry received a temporary check by tha

hurricane of October. The people however are reported noti

to be unduly pessimistic. There is likely to be a late second,

crop in certain districts. The Curator states that during-
the quarter several visits were paid to the outlying parts of

Tortola and to Jost van Dykes. These visits were paid

partly in connexion with hurricane relief and partly in thfe

interests of agriculture generally. The planting of food

crops his been kept well to the fore. The following was:

the distribution of planting material for the quarter: onions:

15,400; corn cobs 778; peas 113i Bb.; Irish potatoes 14 ft.

In regard to operations at the Station, work has-

principally concerned restoration after the damage caused by
the storm. The lime plots suffered severely while the cottoft

plots were all completely ruined by the gale. Cassava, sugar-

cane, and other crops on the plot also suffered. Some o£
the more forward plants in the coco-nut demonstration ploti

were damaged severely and it is stated that it will be necess-

ary to replant a considerable number.

GROUND-NUT OIL AS A LUBRICANT.
The Agricultural Department of Khodesia has recently-

been corresponding with the Imperial Institute on the ques-
tion of the suitability of ground-nut oil for lubricating pur-

poses. The following report on the matter issued by the

Imperial Institute will be read with interest in the West;

Indies:—
'Ground-nut oil is a non-drying oil, and therefore

belongs to the class of vegetable oils which can be

used as lubricants At the present time, however, it is

not usual to employ vegetable oils alone as lubricants except)
for special purposes, such as the lubrication of clocks, watches

and other delicate mechanisms, or for certain parts of textile

machinery. For ordinary machinery, mineral oils, either

alone or mixed with a non-drying vegetable oil, are now
almost universally employed. Iq general, pure mineral oils

of relatively low viscosity are used for high speeds and low

pressures, and mixed mineral and vegetable oils of higher

viscosity for low speeds and high pressures. Mixed oils

containing from 20 to 30 per cent, of vegetable oil are stated

to be the best lubricants for ordinary loads and speeds.

'Vegetable non- drying oils are also used in, the manu-
facture of certain types of lubricating "greases", which
consist of a mineral oil mixed with the soda or lime soap

(generally the latter) or the fatty oil. Soaps made from

ground-nut oil are stated to be quite suitable for this purpose.
'Ground-nut oil alone could not be reconnnended as

a general lubricant for railway, mining and agricultural

machinery, and it would probably not be feasible at pre.sent

to start the prepar-ation of mixed lubricating oils and greases
in llhodesia. If, however, these products are being manu-

factured in South Africa, it might be possible to dispose of

the giound-nut oil to the makers. For use as a lubricant,

ground-nut oil would recjuire to be treated or refined in order

to remove any free fatty acid'. {Rhodesia Agricultarat

Journal, for October 1916.)
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MARKET REPORTS.

London.—The West India Committee CiRcrLAR,

Januaiy 11, 1917.

Arrowroot—'M. tu ikd.

Baiata—Nil (imitations.
Beeswax—No quotations.
Cacao—Trinidad, n.> ([uotiitions; Grenada, 1)2/. to 68 -;

Jamaica, no (luotations.
Coffee—Jamaica, no quotations.
COPEA—£45 10s.

Cotton—Fully Fine, no quotations; Floridas, no quota-

tions: West Indian Sea Island, 34a'. tn -Mid.

Fruit—Bananas, £17 per ton: Oranges, no quotations.

Fustic—No quotations.
Ginger—Jamaica, no ([Udtatiiins.

Isinglass—No quotations.
Honey—Jamaica, no (luotaticms.

Lime Juice—Raw, 2/'.i; concentrated, £22; Otto of limes

(hand-pressed), no quotations.
Logwood—No quotations.
Mace—No quotations.
Nutmegs— 10</. to 2/-.

Pimento—Ni. (juotations.
Rubber—Para, fine hard, 3s. ^d.; fine soft, no quotations;

Castilloa, no quotations.
Rum—Jamaica, no quotations.

New York.—Messrs.

10. 1917.

Gillespie Bros. <t Co., January

Cacao—Caracas, 14|c. to ISJc; Grenada, 14|c. to 15c.;

Trinidad, 15c. to 15Jc. : Jamaica, lie. to 12c.;

Coco-NUTS—Jamaica and Trinidad selects, $23-00 to

$25 00; culls, $14-00 to $1500.

Coffee—Jamaica, 9iic. to ll|c. per ft.

Ginger—15c. to l«c. per ft.

Goat Skins—Jamaica, 8115 to Sl-25; Antigua and Bar-

bados, $li»0 to -Sl-l."); St. Thomas and St. Kitts, *100
to §110 per ft.

Grape Fruit—Jamaica, $r(»0 to $1-50.

Limes-$4-50.

Mace—43c. to 4!tc. per ft.

Nutmegs— Itte. to 23c.

Oranges—$1-25 to $1-75.

Pimento—5ic. to 5|c. per ft.

Sugar—Centrifugals, 96°, 5-3!tc; Muscovados, 89°, 4-70c.;

Molasses, 89°, 4 -390. all duty paid.

Trinidad.—Messrs. GoRDOX, Grant i Co., December 29,

1916.

Cacao—Venezuelan, $13-00 to $14-00; Trinidad, $13-50 to

$13-75.

Coco-nut Oil—$1 05 per Imperial gallon.

Coffee—Venezuelan, 14Jc. to 15c.

Copra—$6-50 per 100 ft."

Dhal—No quotations.

Onions -$7-<X» to $8-00 per 100 ft.

Peas, Split—$10-50 per bag.

Potatoes—English, 8400 t. $5 00 per 100 ft.

RiCE—Yellow, $7-40 to $7-75: White, §7-50 to $7-75

per bag.

g,,(5AB American crushed, no quotations.

Barbados.—Messrs. James A. Lynch it Co., Ltd.,

December 13, 1916; T. S. Gareaway & Co.,

December 27, 1916

Arrowroot—$5 00 per 100 ft.

Cacao—$1400 to $1500 per 100 ft.

Coco-nuts—S24-00 husked nuts.

Hat—$1-75 to $180 per 100 ft.

Manures—Nitrate of soda $90; Cacao manure, no quo-
tations; Sulphate of ammonia, $11000 to $112*00

per ton.

Molasses—No quotations.
Onions— $6-00.

Peas, Split—$9-75 per 210 ft.; Canada, $6-00 per 120 ft.

Potatoes—Nova Scotia, $425 to $6-00.

Rice—Ballam, $7-58 to 87-95; Patna, no quotations;

Rangoon, no quotations.
Sugar—Muscovado centrifugals, $5-25 to $5-50.

Britistl Guiana.—Messrs. Wieting i Richter, December

30, 1916; Messrs. SANDU.iCH, Parker <!: 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 1. No. 1. Out of print. Nos. 2, 3, and i, in original paper covers as i.ssued, price Is. each. Post free, I«. '2d.;

Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XIV and XV:— Price 2«. each; Post free 2s. 8d., where

complete. (Ill, 2. IV, 3; and V, 2 and 3 are out of print.)
Volume XV, No 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbn.,].-s 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 i.s eighty-tw.j. Those mentioned in the following list are still available; the rest are out of print.

I ;

Slgar Ixdustry. (tEXERAL.

Seedling and other Canes at Barbados (7) and (22) Scale Insects of the Lesser Antilles, Part I, price
in 1900, No. 3, price 2d.; in 1901, No. 13; in 1902 4«i.; Part II., price id.

No. 19; in 1903, No. 2G; in 1904. No. 32; price 4d. each. (^3) Cotton Seed and Cotton-cake-meal on West Indian Planta-
tions. Price 2d.

Seedling Canes and Manuiial Experiments at Barbados, (60) Cotton Gins, How to Erect and Work Them. Price id.

in 1903-5, No. 40; in 1904-6, No. 44; in 1905-7, No. 49; (65) Hints for School Gardens, Fourth Edition.

in 1906-8, No. 59; in 1907-9, No. 62, No. 66, price Crf. each. (71) Insect Pests of the Lesser Antilles. (Handbook). Price

(unbound) Is. 3d. Bound in cloth, 2s. 3d.

Seedling and other Canes in the Leeward Islands, (72) Lime Cultivation in the West Indies. (Handbook). Price
in 1900-1, No 12; i" 1901-2, No 20; in 1902-3 No. 27; (unbound) 9d Bound in cloth, Is.Sd.

f^'% W^^^^k'" i!oorV^xT"^^^o"-^*^a^'?"vT^^=4" (73) Root Borers and other Grubs in West Indian Soils.
190o-6, No. 46; m 1906-7, No. oO; m 1907-8, No. o6;

'

Price iid

price 6t'!'eadf'
'" ^^'^^'^' ^''' *^'^'' "' ^^^''^^^' ^''^ '^"'

(74) Cotton Cultivation in the West Indies. (Handbook). Price

(unbound) 9d. Bound in cloth, Is. 8(/.

Manurial Experiments witli Sugar-cane in the Leeward Islands,
(75) Insect Pests of Sugar-cane in Antigua and St. Kitts.

in 1902-3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42; ,..,., ^ r^' n x> ;

in 1905-6, No. 47; in 1906-7, No. 51; in 19.17-8, No. 57; i^ ^"''"'" ^""'- /l''^
*''

p • „ .

in 1908-9, No. 64; in 1909-10, No. 68; price 4d. eacli. "> E^J'^'Pelas and Hoose. Pnce 2d.
' '

(78) Onron Cultivation. Price art. /
B '-n- ^ ,1 -r ,Ti, (79) Root Diseases of Lime Trees in- Forest Districts. Pri«€ 3d,
Sngar-cane Experiments in the

Lee^v^l;d (80 Hints to Settlers in St. Luoia. Price 6rf.m 1910-11; in 1911-12; in 1912-13. in 191.5-14, price U. each. [^^^ Agricultural Resources „f St. Lucia. Price 3d.

(82) Indoor Gardening for Schools. Price 6d.

The above will be supplied post free for an additional charge of i'/. for the pamphlets marked 2d.; Id. for those
marked 4d. and for Nos 73 and 75; l|«f. for Nos. 40, 44, 49, 59, '62, 6.3, 67 and 74. Pr.<tage for No. 71, 4d.

and for No. 72, 2d.

The 'AGRICULTURAL NEWS': A Fortnightly Review.
The '

Agricultural News '

contains extracts from official correspondence and from progress and
other reports; and, in fact, any inf rmation 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

2j. 2d per half-year, or 4s. id. per annum. Volumes IV to XII 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. AW apjjlicatioHi ror

copiex are to he nddresaed to the A'jents, imt to the Department.

Agents.
The following have been appciiuted Agents for the .sale of the publications i:4 the Department:—

London: Messrs. Dulau Ji; Co., 37, Soho Square, W. Grenada: Messrs. Thos. L.\wloe & Co., St. George.
West India Committee, 15, Seething Lane. .S'(. Vincent: Mr. J. D. Bonaiiie, 'Times' Office.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. .S't. Lucia: Mr. K. W. Niles, Botanic Station.

Jamaica: The Educational Supply (Company, 16, King Dominica: Mr. J. R. H. Bp.xdgewatee, Roseau.

Street, Kingston. Montserrat: Mr. W. Robsox, Botanic Station.

British Gttiana: The Aegosy Co., Ltd., Georgetown. Antigua: Mr. S. D. Malone, St. John's.

Trinidad: Messrs. Muie-Maesh.vll a- Cc^ Port-of-Spain. St. Kitts: The Bible and Book Supply Agency, Bassetfp.re

Tobago: Mr. C. L. Plage.m.4.nn, Scarborough. • Nevis: Messrs. Howell, Bp.os., Charlestown.

Canada: LiSKis W. Clemens, 71, King Street, West, Toronto.
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THE BEST MANURE FOR dOLONIAL USE
IS-

Dissolved (Soluble) Guano
FOlEl ©UGi^1^-CA:N£: A]NJJ ( JLJXERAL USE. I

TRADE *Jf/sS^^ MARK

APPLY TO LOCAL AGENTS OR DIRECT TO:-

THE ANGLO-CONTINENTAL GUANO WORKS,
(LATE OHLENOORFF'S)

London Ag-ency: Doek House, Billitep Street, London, E.G.

Barbados Ag>ents: James A. Lynch & Co., Ltd., Bridg-etown.

JU^sT ISSUED.
WEST INDIAN BULLETIN, BORDEAUX MIXTURE^

vol. AVI5 No. 1. YoT use in mixing the above, we stock

Containing the following papers: Report on the Prevalence; ofir OUA"Ptir /^ C r^/~\TiDC D
of .some Pest.s and Diseases in the West Indies during 1915, loULrriAlxl Vjr L^vJl 1 C,K..
by H. A. Ballou, M.Sc, and W. Nowell, D.I.C.,; Rosellinia Bordeaux is recognized as the best mixture for destroy-Root Diseases in the Lesser Antilles, by W. Xowell, D.I.C;

j^g fungous riests on the rind of the cane plant inior to
The Shedding of Flower Buds in Cotton, by S. C. Harland, planting.
B.Sc; Notes on Resistance to Leaf-Blister Mite with Special
Reference to Budded Cottons, and to Cotton Hybrids, by

*ssure a good spring, by using this mixture.

S. C. Harland, B.Sc; On the Genetics of Crinkled Dwarf To be Obtained fPOm
Rogues in Sea Island Cotton, by S. C. Harland, B.Sc; The
West Indian Cotton Confereoce, 1916, by W. Lawrence Balls, THE BARBi* DOS CO-OPERATIVE
ScD., and John W. McConnel.

Index and Title page for Volume XV will be issued with COTTON FACTORY, LIMITED,
this number. ^^^ WHITE PARK,
PRICE 6d. each. — POST FREE, 8d. BRIDGETOWN, BARBADOS.

DEPARTMENT PUBLICATIONS.
ii.ViSi)i3ooK: .-sEKi;;H.

Insect Pests of th^ Lesser Antilles. Pp. 21O, Fig-s. ; ^5. Price (unbound) K 3i.Bound i!! cloth, 2« 3d.
'

Lime Cultivation 1 the West Indies. Pp. 136, Fitfs. 17. Price (unbound) 9rf.Bound i'l. cloth, 1? 8/ ,
'

Cotton Cultivaticn in the West Indies. Pp. 118, Fs ,. 35. Price (unbound) aiBound in ploth, 1^ 8 '
\ /

Printed ;; Office of Agricultural Reporter, i. High S'- •dsjetown, Barba I
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An Object Lesson
IN

Tick Eradication

TTn niaBtratioru given below, and the accompanying particulars, are taken from on Officiei pablication of the United StstM
Department of Agriculture, Bulletin No. 498.

It hu been

calculated that licks may,

IB the course ol a year,

deprive an animal of

10^ gailont of bloo<L

Some ticks absorb as

ir.uch as 2 c.c o{

blood each.

TICK INFESTED: BEFORE DIPPING, Augusi 12ih, 1911.

WEIGHT 730 POUNDS.

A case is on

record of a horse which

died from anaemia re-

sulting from gross tick

infestation, and from

which no less than

^ lbs. of ticks were

collected.

THE SAME BEAST TICK FREE: 2 MONTHS AFTER DIPPING,

October 12th, 1911. WEIGHT 1015 POUNDS.

The above illustrations afford an example of thp benefits afforded by Tick Eradication. The animal shown, when infested with tick?, weighed only
730 pounds on 12th August. 191 1. On this date the beast was completely freed from Ticks by dipping. Two months later (12th October), its weight
^d increased to 1015 pounds, the feed in the meantime remaining the same as before. The total gain afl'*r being freed from ticks was thus

283 pounds in 2 months, or a daily average gain of 4f pounds.

COOPER'S CATTLE TICK DIP

Has received the official approval of the following Countries :

Union of South Africa, Northern Rhodesia, Brazil, Basutoland,

Nyasaland, Swaziland, Southern Rhodesia, Madagascar,

British East Africa, German fast Africa, .Portuguese East Africa,

Portuguise West Africa Egypt, Argentine Republic, Qaeensland,

United States cf America, Vm Soutfi Wales,

Northern Territory cf Australia.
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more, and if ho is not working he will require less. It far we can obtain the two forms of food material in

is a connnon experience that work and exercise make appropriate (juantities. We shall do well if we direct

people hungry. our efforts with this end in view.

The carbohydrates here referred to are such

substances as starch and sugar, commonly occurring

constituents of vegetables that serve as food. But there

is another constituent which plays a very important

part as a heat or energy-producing food, namely fat,

or oil. It is found that one pound of fat, or oil, will

produce as much heat or energy as two and a half

pounds of sugar or starch, hence it will be recognized

how valuable as food oils and fats are, and how they

require to be taken in much smaller (juantities than

carbohydrates.

The daily diet of a working man must, therefore,

contain about a ijuarter of a pound of protein and

about I '6 pounds of carbohydrate, part of which may
\>e substituted by oil or fat, 04 ounces of oil or fat

being equal to a pound of starch or sugar.

There are many other substances, existing in

Tsmall quantities, that are used for food, which are

necessary for the maintenance of health and vigour: for

this reason it is desirable that the substances used as

food should be varied in character, and this is desirable

also from ihe fact that a varied diet is more appetising

and pleasing, and so more beneficial; for pleasant taste

and appearance play an important part in the

'ligestion and assimilation of food.

While it is not very desirable to determine the

dietary of a single ordinary individual on the basis of

the analytical composition of the food supplied, yet, on

the other hand, such information becomes of very

great value when considering the food supply of

communities as a whole, or of considerable bodies of

individuals, such as exist in armies, schools, prisons or

other institutions, where it is necessary to provide an

adequate and properly balanced food supply. The

question is of great interest to us at the moment in

considering the range of applicability of such food

supplies as are available to West Indian communities,

and particularly in relation to such articles of food as

are being newly considered.

At the end of this article there is given a table

showing the average composition of a number of food

materials commonly met with in the West Indies. It

will be seen that most of the vegetables are rich in

carbohydrates but contain little protein. There are,

however, some forms of food that are rich in protein,

and it becomes a matter lor careful consideration how

So far as investigations have been made, it would

seem that the diet of the labouring population of the

West Indies, when it is obtainable in adequate quantity,

is poor in protein but contains a good supply of

carbohydrates and fat; this will be appreciated when
it is remembered how largely starchy ioods and sugar
enter into the dietary, and how little meat is used.

Reference to the table below will show that the food.s

commonly raised and consumed in these islands consist

largely of carbohydrates, and contain little protein: and

this is the case with many of the articles of food which

it is commonly recommended should be grown at the

present time as an emergency measure.

The position may be illustrated by reference to

such substances as sweet potato meal or cassava meal.

The analyses of these substances show that cassava

meal contains about 80 to 8.5 per cent, of carbohydrates
and lo per cent, of protein, while sweet potato meal

contains about 80 per cent, of carbohydrates and about

;}•") per cent, of protein.

From these figures it will be seen that the amount
of carbohydrates reqtiired for the daily food of a man at

moderate work may be furnished by about two pound.s

of either of these n)eals, but this ijuantity will convey
about 00.'> pound of protein, in the case of the cassava

me.al, or abor.t 007 pound in the case of the sweet

potato meal, whereas some 2 to O'^.') may be regarded
as necessary.

If we look in the table for foods rich in protein

wherewith to balance this ration, we find such things of

familiar use as salt fish and peas and beans.

.Salt fish contains about '20 to 22 per cent, of

protein, and practically no fat or carbohydrate. One

pound of this would, therefore, supply the whole of

the protein required to make up the deficiency of the

meals referred to. On this reckoning, twO' pounds of

cassava or sweet potato meal and a pound of salt fish

would supply the food requirements of a woi-king man
for a day.

Amongst the vegetable foods rich in protein
attention may be diawn to peasand beans: dried jjeas and

beans, or the meal from them, contain about the .same

quantity of protein as salt fish, namely 20 to 22 per

cent., so that dried peas or beans, or their meals, may
be substituted tor an equivalent amount of salt fish and
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still supply the neeessarj^ food requiremcQls, at the

same time both cheapening and diversifying the diet.

As intimated above, there- are found to be

instances of people subsisting on smaller quantities of

protein than 100 grams, or a (juarter of a pound a day,

so that there is some doubt as to the minimum supply
of protein on which people may subsist.

There are races living largely on rice: this

substance contains about 75 to 80 per cent, of carbo-

hydrates and 6 to 8 per cent, of protein. Two pounds
of rice will therefore, provide, approximately, the

amount of carbohy<lrate required in a man's daily diet,

but will only supply about O'l to 0-16 of protein. It

will be recognized from this how wise is the practice
which provides that a diet of nee :>hall usually be

supplemented by salt fish, or pea.s or beans.

The position occupied by corn and corn meal may
have briefconsideration. This substance varies consider-

ably, but we may consider the case of meal of fair

average composition containing N per cent, of protein

and 72 per cent, of carbohydrates and 8 per cent. of oil, or

fat. Two pounds of meal of this composition will supply
about the equivalent of 1"6 pounds of carbohydrate and

O'lb pound of protein, an amount which is low, but

which is far in excess of the quantity supplied by an

equivalent quantity of sweet potato or cassava meal.

Corn is therefore a nutritious food which only requires

to be moderately supplemented by meat or other

protein diet: these facts account for the great popularity

of corn and corn meal as articles of diet in these islands.

It will be observed that sugar and starch are

articles of food containing the maximum amount of

Carbohydrate but containing no protein: these substances

are valuable as affording great supplies of energy, and

so ai-e consumed in large quantities by people doing

hard work; they do not contain any protein, and are

thus only partial foods which must be supplemented

by protein-containing foods in the manner indicated

when considering sweet potato and cassava meals.

The following table contains representative figures of

analyses of foodstuffs commonly consumed in the West Indies.

Many of the products in practice exhibit considerable vari-

ation in composition according to variety and condition,

so that too much reliance must not be placed upon the

individual figures given in this table. 'The figures will serve,

however, to indicate in a general way the difference in

composition between the various classes of foodstuffs, as

referred to in the preceding article. It should also be

jiointed out that differences also exist as regards digestibility,

which have to be taken into account when determining the

effective food values of different products.



52 THE AGRICULTUEAL NEWS. Febeuaey 24, 1917.

DOWN THE ISLANDS,

ITEMS OF LOCAL INTEREST.

DOMINICA, ilr. -Joseph .Jones, Agricultural Superintend-

ent and Curator of the Botanic Gardens, .states that during

January, 1 -5,000 lime seedlings were tran.spUnted in the nurse-

ries. Other work of a routine character was also carried out.

In the lime and cacao experiment stations the crops were

being picked and recorded. The prospects for the cacao

generally were considered to be good. The lime crop

for 1916 was computed from official export returns to

be -384,298 barrels, about 6,000 barrels short of the

previous year, which was the highest on record. It is of

interest to note that an estimate has been prepared and

siibmitted to the Government of the cost of erecting a Govern-

ment Co operative Factory at Grand Bay, capable of dealing

with 6,000 barrels; also an estimate of the expenditure and

receipts in the working of such a factory. It is said that

in old cultivations the presence of certain fungi on lime

trees seems to be on the increase. During the month in the

chemical laboratory, a number of samples of milk were

examined and a report submitted to the Government.

Also a number of samples of lime juice were tested and

analyses of plantain meal and banana meal were performed.

Pupils received attention in field and class work as usual.

The rainfall for the month was o inches.

MOXTSEEEAT. According to Mr. W. Robson, Curator,

routine work at the Experiment Station included the reap-

ing of peas and beans and distribution of bay plants, lime plants

as well as .5,000 sugar-cane cuttings. At two estates, sugar-

cane variety experiments were started with nineteen varieties,

an event which points to the increased interest that is being

shown in sugar. By -January the majority of the old cotton

plants had been destroyed and a considerable area of land

was ready for planting the next crop, which may not be begun,

however, until March 1, according to law. While the shipments

of muscovado sugar amounted in 1916 to 417 tons, of value

. £7,828, the exports of papain did not increase. A good
deal more, says Mr. Robson, could be done by small planters

in the centre of the island in the matter of growing papaws.

But little interest, it is stated, is being shown in maize

cultivation. The onion crop, on the whole, is proving disap-

pointing, possibly due to a dry December, though at the

present time in Barbados we understand that highly satisfac-

tory onions, part of the crop referred to, are being received

in the local market and are realizing good prices. Opera-

tions at the packing house of the Onion Growers'

Association began on -January 17, or just a month earlier

than last year. The rainfall at Grove Station for the

month was 39.3 inches.

ANTIOUA. The Curator, Mr. T. Jackson, .states that

during January the .sugarcane variety plots were planted at

several estates and from the Department's nursery a consid-

erable number of coconut and lime plants were distributed

as well as material for planting provision crops No less

than 105, .300 cane plants were sent out during the month.

A considerable amount of time was taken up in transplant-

ing young seedling canes. About 2,000 new varieties will

be raised during the year. As regards observations relating

to staple crops, the canes in January were ripening rapidly.

Some few muscovado .works had actually commenced grind-

iag. Gunthorpes factory was expected to start operations
about the middle of February. It is estimated that the

cane crop will possibly be 20 to 25 per cent, less than

last year. The onion crop was ripening in January, and

reaping began about the middle of February. Though the

young cane crop requires rain badly, the recent spell of dry
weather has given planters an opportunity of completing
their cultivation for next year's cane crop. It was

expected that during the next two months considerable

areas would be planted in sisal in the windward district of

the island. A visit was made to English Harbour in connex-

ion with procuring mkterial for sisal plantations. During
the month several meetings of societies were held, including
a general meeting of the Agricultural Society and three com-

mittee meetings of the Onion Growers' Association, as well

as one meeting ot the Central Board for co-operative organi-
zations. The lainfall for January was 2'23 inches. Rain

was badly required at the time of writing.

ST KiTTS. Most' of the work in the Experiment Station

consisted in the reaping of the plots. As regards condition

of the staple crops, Mr. F. R. Shepherd, the Agricultural

Superintendent, states that the year's cane crop was feeling
the effects of drought arid high winds and was fast ripening

up. Basseterre factory began work on February 1. Crop
prosDects were about the same as last season, although cane

fires have reduced the yield to some extent. The young cane

crop, especially the last plantint; has suffered from the dry
weather, and in some cases replanting will be necessary. The
cotton crop was [iractically reaped except for a few
late fields The very high price for lint, 3s. per lb. in

England and 2.<. 8^rf. locally, induces planters to

get all they can before burying in the old cotton

plants. The acreage promises to be largely increased

next season and the demand for best selected seed is

very great. It is .selling at the high price of 8c. per S).

At Spooners factory selected cotton has been ginned for

saving seed and for gettint; samples for spinning tests. The
rainfall for the month wa.s very low, namely Iwo inches.

AVork has been continued in the Government Laboratory, and
included the following; milk analyses, analyses of plantain
meal, juice from burnt canes, experiments in the curing of

vanilla, an examination of samples of cotton lint, chemical

analysis of soils and soil shrinkage determinations.

xEvis. During December the plots at the Experiment
Station were all weeded and kept in order. A good crop
was expected of Mazzagua Guinea corn. The Barbados white
eddijes were reaped during the month and a good yield
obtained. Corn was obtained at the rate of 1,500 lb. of

corn on the cob per acre. The onion crop continued to make
good progress and a part of the crop was showing signs Ol

ripening. The distribution of planting material from the

Station during the month was as follows; sweet potato
cuttings, 2,500, black-eye peas 1 ib. together with IS ft,

of seed corn. Mr Howell, the .Agricultural Instructor,

reported that the cane crop continued to be promising.
The planting of next season's crop was in progress. Cotton
at the time of writing was in full progre.ss but it was not

anticipated that the second picking will be very good on
account of leaf-blister mite and boll shedding. The rainfall

for the month was 1-74 inches. The rainfall for the year
1916 was 6404 inche.s.

TOETOLA. In the Kvperiment Station, Mr. W. C. Fishlock
states that plot No 5, which had been planted with sweet

potatoes before the hurricane of October, was recultivated
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and planted with twelve varieties of sugar-caue.
Plant dis-

tribution consisted of 15,400 onion seedlings, 228 corn

•cobs, 4,', R>. of peas, 14 B). of Irish potatoes. The cotton

crop was expected to be small and there was no indication of

there being anj* lime crop for some time The susar-crop

•was also considered likely to be poor. Food crops have

been receiving attention and potatoes at the beginning of

January were plentiful. The weather was exceptionally

dry for December. IJain fell in measurable quantity on

only twelve days of the month.

AGRICULTURAL CONDITIONS IN

BARBADOS.

The following con.sists of e.xtracts from a report in

the Barbados Agricultural Reporter for February 10,

1917:—

The closing days of January were fairly showery in the

^eater part of the island, but there has been no heavy rain

to entirely relieve the tension which is being felt in respect

to the regular and general establishment of the young crop.

•On the 28th of the month very refreshing showers fell in one

of the driest parts of the island: viz., the north-western

portion of St. L'lcy's pari.sh. It was quite a plea.-iure to

find two days later how wet the fields in this neighbourhood

were.

In the hilly districts the rainfall for January was gener-

ally over 4 inches, while on a few estates nearly (j inches

were registered. In the greater part of the low-lying parishes

the rainfall for the same period has been slightly over 2

inches: the result in each case of about seventeen showery

days. The eastern side of St. Philip and the southern part of

Christ Church have not participated in the favours that have

been received elsewhere, and these districts are passing

through a period of real drought. . . .

The past fortnight has not proved long enough to com-

plete the field work in connexion with the planting of the

young crop. In most districts snme forking, moulding,

draining, manuring and head-row weeding have been done,

and some still remains to be done. In some instances, we

have observed that the earth had grown too hard to entirely

put out of hand fields in which such work was in progress.

At this time of the year there are always a few fields in

which some tillafje remains to be done, but few planters can

remember a year in which preparation was so backward. It

remains to be seen to what extent this will affect the crop to

be reaped in 1918 With all their difficulties, however, there

is one satisfaction which the planters have experienced. They
have been enabled, even in the grassiest districts, to rid their

open fields of the perplexing pond grass and other weeds.

Every planter has been busy with the supplying, which

has meant, iu some instances, the re-planiing of the young

crop. Wherever there have been showers, the supplies have

grown healthily and, we may add, with regularity. A planter

on a black soil estate tells us that he is quite satisfied that

his crop is fairly well established This favourable verdict

cannot, however be given of every district. We have noticed

fields in which the shoots which are as yet visible are very

few. But at the same time alongside of a field in this con-

dition lliere is another which presents
a most pleasant sight

—
sreen blades waving above almost every bank. The difference

2S principally to be accounted for by the time of planting.

but it may also be the result of the difference in the condi-

tion of the soil.

The early tillage of fields is a considerable factor in the

production of good crops, and money spent in exposing the

subsoil by deep forking, moulding and draining is a good in-

vestment. The soil is thereby improved, and plants are strength-
ened to resist droughts and to fight against their enemies.

Our attention has recently been drawn to a piece of land in

which some moulding was done. To a hole it could be seerk

where the new earth had been scattered. The dry weather-

had not retarded the growth of the plants in that part of the

field in which new soil had been placed, while the plants iu

the remainder of the same field gave ample proof of the hard

weather they were encountering. Thorough and liberal tillage-

is almost as beneficial as manure.

Reaping operations have been generally started. In soiae

parishes every estate is either grinding or sending canes to thet

factory. In the red soils there are a few estates which will

not begin before the middle of this month or perhaps a littla

later.

The quality of the juice, as far as we can learn, is not

disappointing, but the return is irregular. From St. James*"

parish the following figures have been reported: 18, 20 and

26 tons cane per acre. In St. Philip's parish a yield of 3"3

tons have been reached. The B.376 is mentioned as having
dried very much and as being likely to mark a tonnag»
much lower than other varieties. We have heard it estimated

that this year's crop will be about 12 per cent, or one-eighth
less than the crop reaped last year. At a visit to one of the

factories, we are pleased to learn that canes were being

purchased from the peasant proprietors on the same basis aa

from the estates; viz., 7 fti. crystals per 100 B). cane.

Of the twenty-one factories and estates at which dark

crystals are made, fourteen are at work. We regret to havft.

to state that one of the mills at Three Houses has beea

seriously broken: this will no doubt cause considerable

inconvenience, as several estates are concerned.

The factory at Andrews has been improved and a vacuum

pan has been imported, but there was not suflScient time to-

have it ready for this reaping season. Centrifugal muscovado

will therefore be made, and canes are being purchased on the

usual dark crystal basis.

Yesterday there was no quotation for centrifugal mus-

covado. The marki't for dark crystals opened at .IpS^.a.

Molasses is apparently firm at 15c. per gallon and .$500

for Fancy, and 20c. for Choice.

The yam crop is being rapidly disposed of generally at

.•5100 or Sl-20 per loO ft>., but in St Lucy's parish -SI -SO

per 100 h. is being asked. White eddoes are selling at

SI -00 per 100 11). and nut eddoes at 90c. Potatoes are-

being sold at §1'0S per 100 fc. and retailed at 7 lb. for

10c.
,
and we are informed that in some districts they are

growing very scarce. The Guinea corn crop has not been a

plentiful one, as it was not planted in safficient quantity.

In spite of a dry December it eared satisfactorily. This corn

is being sold at 7s. per bushel.

There have been twenty-one carie fires since the date of

our last report, making a total of seventy-eight, causing the

destruction of .!J7l acres of canes. During the forinii^ht

106A acres were burnt ard more than half this total wa^

destroyed at two estates— Foursquare, in St. Philip's

parish, and the River, in St. .\ndrew. These facts call

for the devising of a remedy whl>;h will effectively proteot

property against wanton interference.
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COTTON,

THE)BRITISH COTTON GROWING ASSOCI-

ATION AND WEST INDIAN

PLANTERS
We publish for general information the following letter,

received by the Imperial Commissioner of Agriculture for the

West Indies, from the British Cotton Growing Association

relative to the sale of West Indian cotton:—

SEA ISLAND COTTON MARKET.
Messrs. Wolstenholme and Holland, of Liverpool,

write as follows, under date January 22, 1917, with

reference to the sales of West Indian Sea Island

cotton:—
All descriptions ot Sea Island cotton have remained

very firm since our last report, and sales of Montserrat cotton

have been made at 3id. to 36'i.

Buyers are anxious for a larger supply, and we anticipate

that all shipments will be eagerly purchased on arrival at

good prices. It is very doubtful if there is enough Sea

Island cotton to go round.

The report of Messrs. Henry W. Frost & Co. on

Sea Island cotton in the Southern States, for the week

ending January 27, 1917, is as follows:—
ISLANDS. With the absence of demand the market

remains dull and nominally unchanged. The factors are

holding their limited ofl'erings of previous prices, hoping that

in a short time a demand will spring up admitting of their

selling without having to make any great concession to do so

Under these circumstances we have only to repeat our last

quotations, viz:—
Fully Fine 53c. = 55c. landed.

Fine 50c. = 52c.

Fine, slightly off 48c. = 50c.

GEOEGIAS AND FLOEiDAs., There has been some inquiry,

and 'sales have been made of a few small lots, which were

probably placed at some concession in price. Howe%'er, there

is no general demand, consequently the markets are very

quiet, with the holders of cotton showing more disposition to

sell, and are becoming less hopeful of disposing of their hold-

ings at the high prices which were current. Consequently,

with orders in hand some lots can be bought at concessions.

We quote viz:—
GEOEGIAS AND FLORID.\S.

Extra Choice to Fancy 50c. = 51|c. landed.

Choice to Extra Choice 48c. = 49|c. ,,

With orders in hand we can buy occasionally Ic. to 2c.

lower.

The exports from Savannah for the week were, to North-

ern Mills 293 bales, and to Southern Mills 217 bales, and

from Jacksonville to Northern Mills 200 bales.

The United States Census Bureau reports cotton ginned
to January 16, as follows:—
South Carolina 3, 25 f< bales!

Georgia 76,32s „

Florida 35,877 „ j

Against last year 90,736 „
.. „ 1915 79,484 „

„ 1914 76,188 „

„ 1913 70,760 „

makinga total of 115,463 bales.

Total crop 85,278 „

78,857 „

85,544 „
66,169 „

Manchester,

January 19, 1917.

Dear Sir.

We have been informed that certain statements

have recently been made in the West Indies which seriously
affect the character and reputation of this Association.

2. These statements may be briefly summarized as

follows:—

(i) That planters will do better by selling their cotton

direct to the spinner, as this Association purchase cotton on
their own account and make a profit on the transaction.

(ii) That some of the Lancashire spinners are of

opinion that the Association are not doing their best to

encourage the cotton-growing industry in the West Indies-

(iii) That planters will do better by selling their cotton

through other agencips than the Association, as these agents
will be able to sell cotton to spinners with whom the Associ-

ation have no commercial relations.

3 We should be much obliged if you would contradict

every one of these statements.

4. As regards the first statement, we beg to inform'you
that we have not bought a single bale of West Indian cotton

on our own account, and that we have always paid the

planters the full price which we have actually received less out

of pocket charges and the usual brokerage of one per cent.

We must also insist on the fact that the Association have only
one object in view, viz. theextension of the cultivation of cotton

throughout the Erai)ire. We are of opinion that the best

method of attaining this object is to pay the planter the best

possible price which the market will allow, so as to encourage
him to continue the cultivation of cotton, and to increase the

acreage under cotton as much possible.

5. There is no foundation whatever for the second
statement. The Association have nothing to gain by reducing
the price, rather the contrary, whereas it is to the interest of

the spinner to buy his cotton as cheaply as possible.

6. The third statement is also untrue, for the Association

are in close touch with all spinners who use West Indian
cotton not only in England but also in other countries

in Europe.

7. We should be much obliged if you would pub-
lish this letter, and also if you would at the same time
inform planters that we shall be verj- grateful if they will

send us—either confidentially or otherwise—any informatioa
which will enable us to put a stop to these libellous statements,

Vours faithfully,

(Sgd.) J. ARTHUE HITTTON,

Chairman, British Cotton Growing Association,
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MANURING BRITISHOF CACAO
GUIANA.

It is stated in the Demerara Daily Argosy (Janu-

ary 20) that the sole objection to the use of heavy

mulching for cacao is the expense, four years' mulching

costing !?GU per acre. As a matter of fact it is not the

expense but the low i-eturn that is the trouble in

British Guiana Sixty-six dollars per acre for four years

is SKi'oO per acre annually,which compares very favour-

ably with S19-20 per acre per annum in Dominica,

where mulching has been shown to be remunerative.

But in Dominica, the average annual gain in cured cacao

by mulching is U2titb. compared with 124 lb. in British

Guiana. There are two important points to be con-

sidered in connexion with the value of mulching in

these experiments: (a) the fact that a dressing every
other year might produce as good a result as an annual

dressing, and (b) the fact that apart from actual gain
in yield, the trees are improved in health and vigour
of growth. The following is the account of the British

Guiana results, referred to above:—
The sole objeclion to the u.se of heavy mulchings is the

expense, four years' mulchings co-stmg •§66 per acre. The

value of the excess of cacao at the price of 12ic. per lb. of

cured cacao obtained during seven years if taken at the lowest

indicated return—520 R).— is 81 00 less than the cost of

the mulching; whilst at the highest indicated rate of increase

894 It). —it is in round figures 646 in excess of the cost of

mulching.
The total cost of the four manurings with phosphates and

potash was .§16 per acre. The lowest indicated excess yield

during seven years was 472 lb., the maximum 992 ft). The

minimum shows a profit from their application of $43, the

maximum one of 1107. The chance of obtaining enhanced

yields by the combination of mulching with manurings of

phosphates and potash is a good one ,
and hence future trials

will be principally directed towards examining into its

feasibility.

(JULTIVATIOX METHODS RECOMMENDED.

The experiments which have now been carried on for a

period of fifteen years indicate that in British Guiana under

conditions similar to those exist>.-nt at Onderneeming farm,

the methods of cultivation precedent to the successful growth
of cacao are: —

(1) The reduction of 'shade' to the lowest amount

compatible with due protection from wind.

(2) Deep and efficient drainage; certainly not le.ss than

from 3 to 4 feet.

(3) Annually forking the land between the trees in

such a manner as not to injure the roots more than is

absolutely unavoidable, while etfectually loosening the soil

for aeration and drainage and thus constantly adding to the

depth of tilled surface soil and the feeding area available

for the roots of the trees. To do this requires the service

of skilled forkers working under strict supervision.

(4) Mulching the soil, but only so far as can be done

at lowexpen.ses, such expense not exceeding .fG per acre.

(b) Manuring the trees with a mixture cif superphos-

phate of lime and sulphate of potash. The cost of such

application should not exceed 54 per acre.

The Question of Deforestation in the Virgin
Islands.—In some ipiarters it is the popular idea that the

unwooded character of much of the mountain land in the

Virgin Islands is the result of the promiscuous felling of

trees which it is assumed has been carried on for many years.

As a matter of fact there is evidence to show that the unwooded
character of a great deal of the land in Tortola and elsewhere

is a natural feature of the islands. Through the courtsey of

Mr. William Fawcett, B.Sc, of the British Museum (Natural

History) we have been furnished with an extract of much
interest taken from a letter in a book entitled, 'The Northmen
Columbus and Cabot', published by C. Scribners Sons, New
York, 1916 This letter, which is translated in the book

referred te, was written by Dr. Chanca, the surgeon who

accompanied Columbus on his second voyage. The extract

runs as follows: 'On the morning of the following day we
coasted along it [Santa Cruz] and found it to be a large

extent of counfry, but not continuous, for it was divided

into more than forty islets [Virgin Islands], The land was

very high and most of it barren, an appearance which we

have never observed in any of the islands visited by us before

or since: the surface of the ground seemed to suggest the

probability of its containing metal.' The above is very

interesting, and as already stated would appear to indicate

that the Virgin Islands have never been a thickly wooded

area such as one is accustomed to see in the case of other

islands in the We.st Indies. '

Rubusta Coffee in St. Lucia —The Agricultural

Department in St. Lucia has issued another leaflet dealing on

this occasion with Kobusta coffee as an additional crop for

that island. Instructions as regards cultivation and

preparation for the market are given, and a note is included

on the local conditions and market. It is stated that Eobusta

coffee of all species is likely to thrive best in St Lucia. It is

not recommended that any estate should be devoted

entirely to this crop, but it is held that there are many estates

the revenue of which could be increased by the addition of

a few acres of this plant. The condition of the local

market for coffee is such that it has been necessary to

supplement the local supply by the importation of an

average of 68,209 ft), annually, valued at £1,813 The

possession of natural conditions for the successful cultivation

of this crop should stimulate planters to aive it increased

attention with a view to causing a cessation of imports of

coffee and, if possible, t'le profiuction of an export trade.

The Growing of Asparagus in Nevis.—An
interesting old work entitled. 'Natural History of Nevis', by
the Rev. .John Smith, contains a reference to the growing of

asparagus in that island many years ago. It says: 'Ib the

mountain plantations, where only asparagus can grow, I have

known it to cut within the small space of three calendar

months, reckoning in the time of its being sown in buds

that came from London: for there we never transplant the

roots. We are obliged to let it run up to wood, in order to

shade the bed from the scorching rays of the sun, and the

young ones that grow up under that wood we cut to boil.

But this soon eats oat the heart of the compost and soil; so

that a bed will not hold good mjch above two years, and

the asparagus never grows big.'



56 THE AGKICULTUBAL NEWS Febp.uaey 24, 1917.

EDITORIAL

Head Office

NOTICES.

Barbados.

Letters and matter for publication, a.s well as all

specimens lor naming, bhor.ld be addressed to the

Commissioner, Imperial Department of Agriculture,
-Barbados.

All applications for copies of the 'Agricultural

INews' and other Departmental publications, should be

addressed to the Agents, and not to the Department.

The complete list of Agents, and the subscription
and advertisement rates, will be found on page S of

"the cover.

Dominica Rainfall, 1916.

Mr. Joseph .lones. Curator of the Botanic Gardens
Dominica, has kindly forwarded a printed copy of the-

Dominica rainfall returns for 191*). The monthly rain-

fall is recorded for thirty- three stations. The mean
rainfall for these thirty-three stations is 125-70 inches;,

for the twelve leeward coast stations, 91 '99: for the

three windward coast stations, 147(12; for eleven inUnd
i-tations, IGO-d"): and for seven Lasoye stations, 1]9'16

inches. In comparing the.se hgures with those for

1914 and 191.J we notice that the rainfall during the

past year has been above the average. In 1914 the

mean precipitation for thirty-two stations for the year
was 109"85 inches. During 191() the highest return

was from Gros Manioc, at which station 247 26 inches

were recorded. The rainfall fur the year at the Botanic

Gardens was S4'42 inches.

Imperial Commissioner of Sir Francis Watts, K.C.M.G.,

Agriculture for the West Indies D.Sc,, F.I.C., F.C.S.
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and Dramatic Jcurvnl will appreciate the happy
combination of ingenuity and regard for personal
comfort on the part of the lady who is pictured

towing a mowing machine and man operator acros.«

a hay-tield in her NO h.p. iJaiuiler. The car is run-

ning on bottom gear, and in spite of the strain on the

engines, the experiment is reported to have been sucess-

full Pieces of rope were tied eqnidistancly around the

back t} res in order to make the wheels grip the some-

what slippery surface of the field. While acknowledg-

ing the novelty of this form of traction, one is inclined to

question its economy, as well as its necessity, unless,

as seems unlikely on the farm, a horse was noD

available.

in the following table, in which the areas occupied by
the varied industries are given in British acres:—

The Resources of the French and Foreign
Colonies in the Tropics.

A copy has been received of the Annalcs dw
Mush. Coloniale des Marseitles (3rd series, Vol IV,

1916) consisting of a general account of recent investi-

gations into the resources of the French and foreign
colonies in the tropics. Algeria is the first country
dealt with, then Tunis, Morocco, and French Kast and

West Africa. Considerable attention is given to the

resources of Madagascar, and a large amount of space is

devoted to similar matters in French Indo- China.

Of interest in the West Indies will be that section

dealing with recent work in ^Martinique and Guadeloupe,
as vvell as in the British islands and in British Guiana.

An account of work in the American and Dutch tropics
is included. The whole publication forms a very
useful compilation, and although the information which

it records does not appear to be more up-to-date than

the year 1915, it will nevertheless serve as a useful

source of reference for information concerning agricul-
tural work in foreij^n tropical countries. The author is

M. Henri Jumelle, Professor at the Faculty of

Sciences and Director of the (-olonial Museum of

Marseilles.

The Production of Rice and Provision Crops
in British Guiana.

The development of rice growing in British Guiana

has been one of the most striking features of the

colony's progress. We learn from the Report on the

Department of Science and Agriculture that from 1903

to 1914 the area under cultivation in rice increased

from 17,503 British acres to 47,037. During the year
under review the acreage was 50 737 acres, an increase

of 3,700 acres on the acreage reported for 1914; 13,600

acres eijual to 2(i-8 per cent, of the area under rice are

situated within the empoldeicd areas of sugar planta-

tions

The relation of the rice-gp'wing industry to the

sugar-cane and other agricultural industries of the

colony during the period 1903 t'> 1915 is summarized
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INSECT NOTES.

WIND AS A FACTOR IN THE DISPERSION

OF CERTAIN INSECTS.

In the insect world when the competition for existence

in a given locality becomes too intense owing to overcrowding

and consequent lack of food, the pressure can usually be

relieved by dispersion to new localities. Some insects, such as

locusts, are very active at all stages of their lives and never

have any difficulty in moving wherever they will by their own

efforts. Others, for example some moths or beetles, are

comparatively helpless in the larviil stage and can only spread

as winged adults. Both these groups of insects are practically

independent of the wind, as are most of the larger and stronger

insects, although at times a strong wind does help them in

their long flights. There is, however, a large group of minute

and comparatively helpless animals which can only travel short

distances by their own powers of locomotion, and, but for

the fortuitous help of certain artificial or natural means of

dispersal, might, under certain conditions have great difficulty

in obtaining sufficient food.

To this group belong such forms as scale insects, red

spiders and other mites (classed with insects for convenience),

and similar microscopic animals.

It has been shown that the spread of these minute forms,

many of which (as in the case of scale insects), remain tixed to

one spot for the greater part of their lives, is often due to man

in his cultural operations or other activities, to birds, and to

other insects. These agencies may cause their dispersion to

considerable distances, but spread by this means can in the

case of man be controlled to a great extent, by rigid inspection.

Recent experiments have shown that red spiders, scale

insects, etc., may under certain conditions be transported

through the agency of wind much farther than was formerly

thought possible, and this definite information has an impor-

tant bearing on the control of these forms. A brief account

of some of the experiments made in this connexion may be of

interest to readers of the Agricultural Xews .

It has been known for .some time that red spiders, or

more correctly spider-mites, may be blown from one tree to

another in an orchard, but it was generally considered

that an open piece of ground between two orchards, or

a similar barrier, was sufticient to prevent a spread of

these pests from one orchard to another. Experiments made

in California in 1913 (Cilifornin. Monthly Bulletin, <, \i,

p. 777) by E.E. Munger, and later in the same yejr by H.P.

Stabler in connexion with the almond mite [Bryohia pruiends)

showed that these small animals may be blown by the wind

to a considerable distance. Sheets of sticky paper were

placed at varying distances from a 10-acre orchard of large

almond trees, and at ditierent elevations so as to face the

prevailing winds. Numerous spider-mites were found on the

sheets placed at a distance of 6.")0 feet, and at an elevation

.of 50 feet from the infested orchard, and on sheets placed at

the shorter distances. 'These experiments were repeated

with precautions to preclude all possibility of the red spiders

having reached the paper in any other way than by wind

carriage. The results were again the same, and it is regarded

as established that red spiders are blown sufficiently far to

make infested orchards a menace to other orchards within

reasonable distances.'

In California where citrus orchards infested with scale

insects are fumigated in such a way that practically all of

the insects are killed, this question of the reinfesting of treat-

ed groves from neighbouring infested groves is a matter of

no small importance.

In the Journal of Economic Entomology for October

1916, we have an account of some experiments made by
Professor H. -J. Quayle, of the University of California, on

the 'Dispersion of Scale Insects by the Wind'. Previous

experiments made in 1912 by Professor Quayle on the

locomotion of young scale insects showed that it is hardly

possible for these small animals to travel over the surface

of the soil from one tree to another by their own powers of

locomotion. As mentioned above, it is known that man,
birds and even other insects may be responsible for the

spread of scale insects to considerable distances, but recent

experiments have shown that wind plays a very important

part in the dispersion of young scales throughout an orchard,

and to adjoining orchards.

The results of the first series of these experiments showed

that young black scale {Saissetia oleat) were carried by the

wind for varying distances up to 4.'")0 feet from infested trees.

Tanglefoot sheets were placed in difterent situations and at

different distances from infested trees. The prevailing

wind was from the west and south-west, and many more

scales were caught on the sheets facing west and south than

on those having a nnrth and an east exposure. These ex-

periments were carried out simply to determine to what; ex-

tent the young of the black scale miaht be caught on tangle-

foot fly paper, and only lasted over a period of two or three

days, as it was found that in that time the sticky material on

the sheets became hardened in the sun. It may be mentioned

that the.se experiments and those given below were conducted

towards the end (pf .June when the definite annual production
of young scales was in progress, and it is evident that the dis-

persion by wind takes place mainly during the period of

young production from April to September in California.

Further experiments along the .same lines as the above were

made in September after the hatching of the scales was

over, and very few scales were caught on the tanglefoot

sheets.

Another .series of experiments was made by Professor

Quayle to determine to what extent a grove freed from scale

by fumigation can be reinfested from neighbouring orchards

which were covered with young scales.

A 4-acre block of citrus trees was chosen which had

been thoroughly fumigated in 1914 so that practically 100

per cent, of the black scale was killed. An examination of

this block in April 191-5, before the annual hatching of young
scales began, showed that no scales were then present. This

block of clean trees was surrounded by severely infested

orante trees on the v.est, south and east sides, while on the

north side was an abrupt slope of barren ground. The trees

were examined again in August 191-"), and from tests made it

was found that yrpunir black scales were distributed through-
out the entire 4 acres of trees, without question chiefly by
the wind. The tests also showed that the spread was

mainly in the direction of the prevailing south west wind.

"These experiments are only of a preliminary nature, but,
so far as they go, establish the fact that, under certain
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conditions, wind is largely responsible for the spread of

young scales insects, and show how easily a clean orchard

may be infested from neighbouring orchards, or from other

host plants growing in the vicinity.

There is no doubt that the wind is a factor in the spread
of such small insects as thrips, white flies, plant lice, etc.

during the periods when these are most active. This

question of dispersion by wind is of special importance in the

case of an insect which has several alternate host plants,
when it is quite possible for an insect to be carried by the

wind from its wild host plants to its alternate host plants of

economic value. Under West Indian conditions many of

these minute forms are usually controlled by their parasitic,

predaceous, or fungus enemies, or they can be kept in check

by good methods of cultivation.

The data presented in this article further emphasize the

importance of thorough co-operation between growers in all

measures of control, especially where a pest is known to be

prevalent over large areas.

J.C.H.

ECONOMY IN USING POTATOES.
An article appeirs in the Journal ot tJit B lard of

A'jriculture of England and Wales on economy in using

potatoes. Trial has shown that the most common method
of cooking potatoes

—
paring, then boiling after placing the

pared tubers in cold water— is the most wasteful method

practised. This is so for three reasons: first, not only the

skin, but the surface layer and perhaps 10 per cent, of the

flesh are removed by thick paring, partly owing to deeply
sunk eyes and surface irregularity; the total loss may,
indeed, amount to as much as 20 per cent, of the whole

tuber— or 1 B). in every o fc. The surface layers, which are

wasted, contain a larger percentage of solids than the

remainder: and lastly, the subsequent boiling dis.solves the

foluble ingredients of the potato and also breaks down the

outer surface into the water— which is thrown away.

E.xperinients on the subject have shown that pared

potatoes put into cold water and boiled lost 15'8 per cent, of

their protein or fieshfonning substances, IfS'S percent, of

their ash or mineral matter, and some .3 per cent, of their

carbohydrates or starch. Plunged at once after paring into

boiling water and boiled, they lost 8'2 per cent, of their

protein, about 18 per cent, of their ash, and a small amount
of their starch. On the other hand, when boiled in their

jackets, potatoes los: only 1 per cent, of their protein, a little

over .3 per cent, of their ash, and practically none of their

starch whether plunged in cold or hot water at the .start.

It is clear, therefore, that if pared potatoes are placed
direct in boiling water, the loss in boiling is very much re-

duced compared with the usual methods—placing in cold

water; steaming instead of boiling also reduces the loss; while

boiling or steaming in their jackets reduces all losses to

a minimum—both the boiling losses and the primary 20

per cent, loss due to paring are alm".st wholly avoided.

Considering the facts already outlined, in cooking for

the table, potatoes should be boiled or steamed in their jackets.

Slow cooking is desirable so that the skin does not bake on to

the flesh and so cause loss The skin should be pricked or cut

before baking to permit the escape of steam. If because of

injuries to the surface or for any other reason, potatoes
must be pared, they should be cooked by steaming, or by

cooking in the smallest possible quantity of water, which

should be boiling when the potatoes are put in. The water

should not be thrown away but should be used as a basis

for soups. The same applies to the cooking of beans. The
loss in boiling is reduced if salt is added to the water.

As a general rule with all vegetables, it is more econo-

mical to steam them rather than to boil them. The
information given above refers primarily to English potatoes,
but the general principles hold good for sweet potatoes and

yams and other West Indian vegetables. In view of the

high cost of living in the West Indies and the possible

shortage of food in the future, it will be well to bear thd

foregoing facts in mind, as it will be seen that the prepara-
tion of vegetables for the table is in many cases accompanied
by a very considerable loss of nutrient material.

BREAD DILUTED WITH SWEET
POTATO MEAL.

In conne.xion with the notes on bread diluted with

potato meal which recently appeared in the AyricuKural N'ews,
the following notes on experiments that are being conducted
in St Lucia, forwarded by Mr. A. J. Brooks, Agricultural

Superintendent, are of interest.

The initial experiments gave a
|-lb.

of dried flour per
2 ft), of freshly dugged sweet potatoes The potatoes were

carefully scrubbed clean and then cut into thin slices

and dried in an ordinary oven. When dried to such an
e.xtent that it became brittle, the slips were placed in a mill

and carefully ground to a very fine powder. Mr. Brooks has

kindly forwarded a sample of this meal which seems good and

palatable. Drying in an ordinary oven however, has had the

effect of slightly caramelizing the sugar in the meal, thus

imparting a cooked flavour and at the same time darkening
ths product. This can be got over by drying at a lower

temperature, or by sun drying, though it may be thought
by some that the features produced by baking are not

objectionable.

Samples of loaves of bread were made from the following
mixtures: wheat flour 3 parts, sweet potato flour 1 part;

equal parts of wheat and potato flour. Very satisfactory
bread was made from the 3 : 1 mixture. The colour and

consistency were rather like brown bread. Bread made from

equal parts of these flours was not as satisfactory.

Probably the colour of sweet potato flour could be

improved upon by modifying the method of drying. Mr.

Brooks states that the question of slicing the potato is receiving

attention, as it is important to reduce the cost of preparing
sweet potato flour to the lowest possible point. At present

satisfactory results are being obtained by adapting a poultry
chaff cutter to suit the requirements.

It is understood that experiments are also Tseing con-

ducted in connexion with the manufacture of bean flour with

the object of using it in conjunction with wheat and sweet

potato flour.

Viability of Kiln-dried Corn —In regard to the

interesting question of the viability of kiln-dried corn,

several tests made in St. Vincent have shown that the

percentage of germination runs from 23 to 26. This of

course is too low to make kiln-dried corn of much value

for planting purposes.
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The minutes have been received of a meeting of the

Grenada Board of Agriculture, which was held at the Botanic

Station on Wednesday, December 13, 1916. The Superin-
tendent of Agriculture, Mr. J. C. Moore, was in attendance.

(Opportunity was taken of viewing certain features of the

Station. Various administrative matters were discussed. In

rpgard to the plant and animal diseases, it was decided to

increase the expenditure from £10 to £.50 in order that

further investigations and experimental work might be

conducted under this head.

GLEANINGS.

What is probably the most remarkable collection of

Agaves is said to be that in the gardens of Professor G. Roster,

of Florence, who has spent twenty years in cultivating tropical

plants. The Gardener's C'Aron if/e states that the collection

includes 842 species of Agaves, of which twenty-.seven have

flowered since 1889.

The international movement of fertilizers and chemical

products useful to agriculture is dealt with in No. 5 of the

Bureau of Statistics of the International Institute of Agri-

culture, Rome. The figuies given indicate the almost' com-

plete ces.sation of trade in potash salts with the e.Kception,

perhaps, of German trade with Holland, Denmark
,
and

Scandinavia.

According to Golownl Reports
- Annual, No. 908, on

Bermuda, the quantity and declared value of arrowroot

exported in l'Jl.5 were 5 tons, valued at £6-50, as compared
with 4 tons -5 cwt., valued at X530, in 1914. The quantity
and value of onions exported during the last two years were:

1914, crates >!T,279, value £25,877; 191.5, crates 153,416,
value £22,955.

A new rubber sponge made by a wet process direct from

rubber milk or latex is referred to in the India Rubber Journal

for Deceiuber 2, 1916. It is said to resemble the natural

sponge in appearance, and unlike the red rubber sponges, it

swells and grows soft in water. Ic would seem to po.ssess

di.sadvantiiges, however, when compared with ihe natural

article. It has to be kept moist, and if exposed to sunlight
it tends to deteriorate.

The opinion is expressed in the (Queensland Agricultural
Journal for November 1916, that the returns of ca.ssava in that

country should be as good as those obtained in Jamaica, where
20 tons per acre are easily produced. An illustration is given
of a field of cassava in Queensland which affords striking
evidence of the truth of the suggestion. Cassava compares-
more than favourably with maize and potatoes in regard to the

yield of starch. From an acre of cassava 5,000 tti. of starch

may be obtained, whereas an ordinary crop of maize may
not give more thin 1,200 B). of starch.

An abstract of the proceedings at the meeting of the

agricultural section, British Association, last year, appears in

A'atu)e lor December 14, 1916. The topics discussed can be

roufihly grouped under the three beads of Economy in Crop
Production, Economy in Meat Production, and Economy and
Reform in "Timber Production. It will thus be seen that the

proceedings dealt with the aspects of agriculture related to the

war.

A notice appears in the St. Lucia Official Ga:ette for

November 19, 1916, that 70.000 lime plants will be ready for

distribution from the Agricultural and Botanical Station

between May and Novembsr 1917. Planters were advi.sed

to send in their orders at once, otherwise it would be

impossible for the Agrieiikural Department to guarantee

delivery. Owing to the increa.sed cost of raising due to the

losses incurred from fungoid and insert pest.s, the price was
raised to •'!.«. per 100, from .January 1, 1917.

Since the South ( )rkney Observatory was established ia

1903, the August and September temperature there has been
a direct index of the temperature at Kimberley, South Africa,

during the three months following. The temperature during

August and September at the South Orkneys i-* largely

dependent on the ice conditions of the surrounding ocean,
and as the ice is moving east-north-east, it is feasible to

suppose that the temperature prevailing over the South
African plateau is related in some way to the antecedent

conditions in the great southern ocean. [The Geociraphical

Journa', Vol. XLVIII, No. 6.)

A note appears in the Journal of tin Hoard of Ayricultare
for 1 )ecember 1916, to the eflfect that numerous attempts have
been made by the English Agricultural Organization Siciety
to initiate a satisfactoiy system of credit in the country, and
some fifty credit societies have been formed. Their success

has beeu very linuted, and the number, in comparison with
other countries where they exist in thousands and are most
successful, is totally inadequate. 'An interesting note also

appears in the same journal on cattle insurance societies in

India. It will be remembered that a suggestion has been
luade to form such a society in Antigua, in the West Indies.

At a recent meeting of the Trinidad Board of Agriculture,
the question of how lo increase the breeding of live stock in

Trinidad was discussed. Practically all the Trinidad meat

supply comes from Venezuela at present, which is an insecure

state of affairs on account of the war It was suggested
that more should be dune in selecting good breeds for meat
and draught purposes separately; but it would appear that
the principal requirement is to increase the number of animals
in the island irrespective of breed, in view of the urgency
of the existing sitiiaticm . It should be remembered that the

raising of live stock means a production of manure which is

badly needed on most cacao estates in Trinidad, so that for

more reasons than one, there ought not to be any opposition
to the proposals that have been made by the lioard of

Agriculture
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THE HINTERLAND OF BRITISH GUIANA.
Mrs. Cecil Cleinenti contributes to The Geoyraphi-

cal JoarncU for December 1916, n very interesting and
readable account of a journey through the hinterland

of British Guiana, and to the summit of Mount Roraima.
Mrs. Clementi was accompanied by her husband Hon.
Cecil Clementi, C.M.G., Government Secretary, British

Gniana, and by Mr. Menzies, one of the few pioneers of

the interior of the colony. The f/llovving is what Mr.

Clementi adds to the story, with regard to Mr. Menzies'
land. It indicates the great agricultural possibilities of

the interior, a matter on which considerable scepticism
exists even in Georgetown, the capital of the colony:

—
Mr, Menzies' tableland is a flat .grassy plateau some

2,4-OOfeetabove sea-level. Zeis bounded on the east by the Kovva

River, on the north-west and south-west by the Chiung River,
both flowing in rifts far below the plateau level, and on the

south-east and north by hills which divide the Kowa from the

Chiung Valley. Its extreme length from north to south is 7

miles, and its extrerae width from east to west is some S miles.

Its are* is roughly .50 square miles; and the distance aorcss the

plateau by our trail, which ran in a tolerably straight line, I

estimate at -5 miles. The whole tableland form.s an excellent

grazing ground; and although there was at the time of our
visit no water on the central part of the plateau, there were

many streams at its edges falling into the Kowa and the

Chiung, while across it ran a few dry channels, which are no
doubt full of water in the rainy season. An Indian village
named Kbirto, stands at the north-west corner of the plateau,
not far from Mr. Menzies' banaboo. Its provision fields are

partly in the tree-clad hills fringing the plateau on the

north and partly down in the fertile Kowa Valley, near
the point of our crossing, where an extensive area
is covered with fruit trees—banana and papaw growing wild.

We saw no cattle on the tableland, but the Karto villagers
told us that there was a herd on some very attractive-looking

pasture-grounds near the head of the Chiung E,iver; for it

must be understood that the highlands suitable for grazing
are by no means confined to the tableland which we cros.sed,
and from which we could see the savannahs round the upper
reaches of the Chiung only a little below our level, while
across the valley of the Chiung, lower in its course, we looked

up to a yet higher and apparently not le.ss extensive .savannah

plateau, which Mr. Menzies, to whom it is well known,
considers suitable for sheep farming. I may perhaps here

suggest that much of the country on the elevaied savannahs
would be well adapted for growing tea. These attractive and

spacious highlands deserve to be developed, and would support
a considerable population. They would, as it is, make an
admirable hill station. The scenery is beautiful. The climate at

the season of our visit was delightful. The locality could be
made easily and cheaply accessible from town, and would,
I venture to think, prove much superior as a health resort to

the West India islands. If however cattle and sheep farms are

to be established here, it is very <lesirable that steps should be

taken without delay to putastop to the pernicious habit, preva-
lent among both the Mokusis and the Arekuna.s, of setting the

prairies on fire. They do this partly in order to make clearer

their trails in the savannahs, where high grass is apt both to

conceal the path and to impede progress, partly as a measure
of precaution against snake-bite—a somewhat remote danger,

for we only saw two snakes during the whole of our march
over the savannahs; partly as a signal of approach; and
partly, I believe, merely for the joy of watching a good
blaze. The effect of these frequent burnings is to impoverish
the land and to facilitate the action of water in eroding the

hillsides; but, without doubt, as cattle farming extends in
these localities, the aborigines will realize that it is contrary
to their own interests thus to devastate their splendid
pasture-lands.

GRENADA PRIZE-HOLDINGS COMPETI-
TION.

Increased activity has characterized work connected' with'
the recent prize-holdings competition in Grenada. In .June
last the Agricultural and Commercial Society approached the
Government with the request that Mr. W. M. Malins-Smith,
Agricultural Instructor in the Department of Agriculture,'
might be allowed to do the judging, as the entries on the

present occasion of the competition were so numerous that
it would not be possible to obtain the services of honorary
judges, as heretofore. The proposal of Mr. J. C. Moore,
Superintendent of Agriculture, that the cacao holding.s
in the eastern half of the island should be judged by
Mr. Malins-Smith, and the provision garden in the Western
half of the island by Mr. W. O'Brien Donovan, Second Agricul-
tural Instructor, was approved by His Excellency the.

Governor, and the Agricultural and Commercial Society
informed accordingly.

The total number of entries was .362, of which 2-59 were
in the cacao section and 103 in the garden section. Of the
total, 286 or 79 per cent, became actual competitors and
worked. About 60 per rent, of the entries were obtained by
Mr. Malins-Smith, who between February and August and
prior to the judging, visited all the competitors once, and
1 90 of them a second time to instruct and encourage them.
Departmental visits totalling 735 were therefore made in
connexion with the cacao section alone. In the provision
garden section Mr. Donovan visited all the competitors once
previous to judging, thus, including judging, a total of 19.5

visits were made.
The new rules which came into operation this year

have worked well and their fairness is appreciated by the

competitors. The very sound progress reported is distinctly
encouraging and must be largely credited to the energetic
action on the part of the Agricultural Department.

As to prizes awarded, the total value expended in this
connexion in the cacao section was £81 los, representing the
value of fifty seven prizes; in the case of the gardens £3t)
was expended representing the value of twelve"prizes. The
total value of the prizes awarded therefore in this the 1916

competition was £120 l-5,s.

Some interesting correspondence has been appearing in
The Tillies (London) on the question of the effect of the export
of sulphate of ammonia from England on that country's
agriculture. It is maintained that the country's food supply
could be considerably increased if more sulphate of ammonia
were kept in the country and applied to the soil. It is point-
ed out however that a large amount of the sulphate exported
goes to sugar-producing countries, where it is considered

necessary for the successful cultivation of canes, and it is

argued that a great deAl of the sulphate of ammonia finds its

way back to Great Britain, so to speak, in the form of sugar
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FUNGUS NOTES.

^HE RIND FUNGUS OF SUGAR-CANE.
In Vol. I No. 1 of the Journal of the Board of Gom-

vdssioners of Agriculture, Porto Rico, Mr. J. R. Johnston,

formerly pathologist of the Insular E.xperiment Station,

<iiscusse.s the history and cause of the so-called rind disease.

The subject is one which has been exceptionally fruitful in

siiisunderstandings, and the records of old mistakes still

•confuse issues which in themselves should now be fairly clear.

As to the actual position of the fungu.s Melanronium

sicchari'm sugarcane pathology, there is now probably little

«s=ential difference of opinion. The account given by John-

ston attributes more damage to the action of this fungus
than experience in the Lesser Antilles would be held to

ju.stify, but this is probably due for the most part to

differences in agricultural practice. In some parts of

fit. Kitis, where owing to the small capacity of the

aiiuscovado works cane is often left standing longer

than in the general custom in these islands, infestations

«uch as those described by Johnston have several times been

noticed. Experience here further coincides with Johnston's

conclusions that the fungus occurs on green cane only in

shoots injured or killed by Marasmius or by insects, and in

such circumstances can hardly be considered as more than

.saprophytic. At a later stage the rotting back of certain

varieties is .said to be not uncommon in Porto Rico, and is

attributed primarily to a weakened condition brought on by

poor soil or climatic influences, which leads to infestation with

the fungus. The latter, by rotting down the canes to which

«,ccess is thus opened renders recovery impossible. The

-conditions are admittedly not clear, and it cannot be .said

that damage of this type has been definitely recog-

nized by the mycologists of this Department. This niay be

•due to a disposition to regard all such occurrences as due to

infestation with red rot (Colhtrotric/ium falratuitt), with

Melanconium as a universal scavenger following close behind.

The mention of red rot brings this review to the point
where some exception must be taken to Johnston's attitude.

After re-traversing the now familiar ground of the synonymy
rA Melanconium sacchari and the confusion introduced into

the study of sugarcane diseases by Massees illconsidered

pronouncements, he criticises somewhat severely the conclu-

•sions of Howard in attributing rind disease primarily to

Colletotriclium falcatutn. The point m>ty be at once ronced-

ed that rind disease received its name from the appearance
caused hy MelanconiwH. sacchari, and if the name be restricted,

as it is by Johnston, to the effects produced by that fungus,
then Howard's work mainly cunccrns a dift'erent subject al-

together, which is Johnston's contention. He remarks:

'[Howard) has selected certain symptoms of disease in the

plant . . . and has then concluded that the fungus he is dealing
with is the cause of the rind disease, .disregarding the fact

that neither the symptoms nor the fungus have much to do

»vith the rind and have notliing whatever to do with

the eruptions on the rind.' This is little more than a dispute
about a popular name. Using the term rind disease at its

face value, Colletotrichura may have nothing to do with it;

using it in its historical sense, it had almost everything. The
real startinji point of the whole business of rind disease was-

the occurrence well known and deeply remembered throughout
the British West Indies as the breakdown of the liourbon

cane. There were no plant pathologists in the West Indies

in those days, and few planters had ever heard of a fungus.
The trouble was first attributed to the .shot-borer beetle, the

association of which with the affected canes was plain to be

seen. When the idea of a fungus became more familiar, the

presence of Melanconium was similarly obvious, and belief in

its association with the disease was confirmed by the conclusions

of Massee. The terms rind disease and rind fungus were at

that stage perfectly appropriate, and were u-sed in reference

to the disease, be its cause what it might, which was

threatening to wipe the sugar industry out of existence.

It is to the work of Howard, applying the discoveries

of the Java pathologists to the West Indies, that we
owe the recognition of the epidemic as due to the obscure,
but potent infestation of the Bourbon with the red rot fungus.
The statement that tliis was the cause of rind disease conveyed
an accurate enough meaning to those whom it most concerned.

Further, the remark that Colletotrichura had 'nothing what-
ever to do with the eruptions on the rind' will certainly not

bear literal interpretation. That fungus was killing out canes

by the acre, and everyone of these canes, as present experience
shows, would become thoroughly infested with Melanconium.
With the adoption of resistant varieties, shot borer has almost

disappeared and Melanconium has .sunk back to the position
outlined in the earlier part of this review, but at that time it

must have been almost a prominent object in the landscape.
This reversion to history was necessary in vindication

of Howard's usage of the terra, but the confusion that its use'

has continued to cause has led to the very geniTal adoption oi

the name red rot for C'olletotrichum disease, and in the publi-
cations of this Department the term rind fungus is now
restricted, as logic demands, to Melanconium sacchari.

W.N.

West Indian Food Supply—A*i<!«e for Decem-
ber 7, 1916, the leading English scientific journal, reproduces
the principal facts brought forward editorially in the Agricul-
tural A'ew.'i, for October 21, on the subject of the eU'ect of the

rise in the price of Hour upon the local food supply in the

West Indies. It is stated: 'The failure of the North
American wheat crop this year is causing some anxiety in

the West Indies, as the islands rely entirely on this source

of supply. It seems doubtful if the usual quantities of

flour will be available, and the question of possible substi-

tutes is receiving (..tficial attention. The Agricultural News

(Barbados) of October 21 suggests that the cultivation of

maize, tiuinea corn, cassava, and sweet potatoes should be
extended. All these foodstuffs are already grown in tho

islands, but in contrast to the important cereals, none of

them will keep without special precaution; the sweet potato,
the principal vegetable of the people, is particularly perish-
able. As regards corn, the difficulty can be overcome by
drying, and the Governments of Antigua and St. Vincent
have established kiln driers working on a co-operative basis.

If the shortage of wheat flour should become seriou.s, the

rice crop of British Guiana will have to be drawn on to a

greater extent than it is already, aud the cultivation of this

cereal, which is at present a large industry in Trinidad, may
be further developed.'
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PALM KERNEL CAKE AS FOOD FOR
PIGS.

Now available are the results of the important experi-

ments conducted in England under the supervision of the

Director of the Institution for llesuarch in Animal Nutrition,

Leeds University, in connexion with the value of palm
kernel cake and meal as food for pigs. The reader will be

aware that there are two important reasons why this article

.should be fed as much as possible to live stock in Great

Britain: first, because there is a large supply of the cake

available on account of the transfer of the palm kernel cake

market from Germany to England; secondly, because it is

necessary to save as far as possible feeding any kind of food

to animals which can be consumed by human beings. The

experiments in question were carried out on a lot of fifty-

four pigs, and covered a period of twenty-four weeks. The
meal (oil extracted) and cake ^^tre fed against a grade of

"wheat milling offal known locally as 'thirds' jr 'fine sharps'.

It may be stated that the composition of palm kernel cake

compares very favourably with that of 'thirds'. Botli contain

about 17 per cent, of protein, and while palm kernel cake

has rather more oil than 'thirds', its percentage of soluble

carbohydrates is less. Assuming eijual digestibility for the

three -foods, and using the conventional method of the

agricultural chemist for assessing the relative values of

feeding stuffs from chemical analysis, it was expected that

the 'thirds' would prove slightly superior to the palm kernel

cake meal, and a good deal better than the extracted palm
kernel meal.

The experiment has demonstrated that palm kernel

cake and extracted palm kernel meal can be safely used as

foods for pigs in proportions ranging up to almost one-third

of the total food supply. With the consumption of equal

weights, palm kernel cake produced a rate of gain of live

weight almost but not quite equal to that obtained with

'thirds', but the extracted palm kernel meal proved appreci-

ably inferior in this respect. At the prices paid for the

foods, the palm kernel cake has proved relatively somewhat

cheaper than the 'thirds', but the extracted palm kernel meal

has not justified its price. The appearance, flavour and

general quality of the meat obtained by the use of the palm
kernel foods have proved in every way satisfactory.

Further details concerning this experiment may be

obtained by consulting the Jounml of the Board uj Agricul-
ture of England and 'Wales for December 1916.

WEST INDIAN PRODUCTS.

Sea-weed as a Potassic Manure.—It is now

generally recognized in Great Uritain (according to the

Journal of the Board of Agriculture for December 1916),
that the most promising of all the present available sources

of potash is seaweed, of which there are abundant quantities
around the coast of the British Isles. One ton of the fresh

seaweed, it is stated, contains as nmch as 1 ^ cwt. of kainit.

One of the most urgent needs of the present time in Great
Britian is to develop this source of potash. Needless to say,
the collection and transport of this material involve a good
deal of labour at a time when it is more than difficult to

secure. In the WesD Indian islands however, it should be

"eiBily possible to make greater use of seaweed as a manure.

DRUGS AND SPICES ON THE LONDON
MARKET.

ilr. J. R. Jackson, A.L.S., has forwarded the follo-w-

ing report on the London drug and spice markets,
for the month of December:—

During the first two weeks in December the amount of

business in the drug and spice markets wa.s, both in quan-
tities and prices, quite of a satisfactory nature. The tendency
in the latter has been, and is still, advancing, but at thtt

period under review, that is at the close of the year, there ia

always a certain falling off, both in supply and demand, aa

well as in depreciation of values. The system of buying only
sufficient for present needs continues to be the rule and will

continue to be so, so long as the war lasts. The following
are the chief details in West Indian products.

GINGER.

At the first spice auction on the 6th of the montl*

common to good common .Jamaica was quoted at from 80s.

to 85i-. and 90s. to 105s. for medium to good. A larga

quantity of washed Cochin was also disposed of, rougli

fetching 47.s. 6rf. and wormy 4-t«. A week later further

sales (if rommon to good common Jamaica fetched similar

prices to those quoted above, namely 80s. to 85s.

MACE AND NUTMEGS.

At auction on the 13th mace wa.s in good supply,
147 packages of West Indian being offered and sold, fine

fetching 2s. to 2s. \d. perfi)., good pale Is. lOrf. to Is. llrf.,

fair Is. Id. to Is. 9d., ordinary reddish Is. 5rf. to Is. Qd.^

comnton Is. Zd. to Is. 4d., and broken 8c?. to \Ohd. per ft.

At the same auction nutmegs were also in good supply, 50(1

packages being offered and sold at steady rates.

SAKSAP.\EILLA.

This drug was in good supply and fair demand
at the drug auction on the 14th of the month wheik

29 packages of grey Jamaica were ott'ered, 14 of which

were disposed of at Is. 10c/. per ft. for good grey

fibrous; 58 packages of Honduras were also offered and
52 sold, good fetching Is. 6rf. to Is. Id. per ft., Is. id.

for fair and Is. '2d. for inferior. Of 8 bales of Lima-

Jamaica offered, only 3 were sold, good fetching Is. Id.

per ft. and chumpy Is. 6c?; 25 bales of Mexican were also

brought forward, but were held at Is. per ft. Seven bales

of native Jamaica were also ott'ered, and were bought in at»

Is. for red and yellow mixed.

CITRIC ACID, AKKOWROOT, PIMENTO, KOLA AND LIME JUICE.

Citric acid has been firm throughout the month at

a stationary price of 2s. 6d. per ft. Arrowroot was ia

good sujiply at the beginning of the month at advanced

rates, 3\d. to 3|rf. being paid for good common St. Vin-

cent and ihd. for fine. It was reported that as-

many as 1,000 barrels jiad been disposed of at tha

beginning of the month. Pimento was quoted at the begia-

ning of the month at 3hd. per ft., and at the close it had
risen to 3Jc?. At auction on the 14th Kola was represented,

by very large quantities, as many as 234 packages: only 25

however, found buyers, 15 bags of Java fetching Qd. per lb.

for fair bright halves, and 10 bags of fair halves from

Zanzibar sold at 5-]<Z. per Jb. In the middle of the month iti

was reported that there were large stocks of lime juice itfc

hand and that good raw West Indian was obtainable at 2s. 9c<,

per gallon.
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MARKET REPORTS.

London.—The West LsDiar Committee Cieciilae,

January 11, 1917.

Akbowkoot—-id. to -Aid.

Baiata—^o quotation^.
Beeswax—Jso quotations.
Cacao—Trinidad, no quotatiwae; Greaada, tj2/. So 66^-:

Jamaica, no quotations.
Coffee—Jamaica, no quotations.
CoPKA—£45 10s.

Garros—FuUy Fine, no quotations; Floridas, no quota-
tions: Wes^ Indian Sea Island, 34o". to 'Mid.

Fkot—Bananas, £17 per ton: Oranges, no quotations.

FtrsTic—Xo quotations.
GiSGEK—Jamaica, no quotations.
lacs'GLASS—No quotations.
HoxET—.Jamaica, no qm^tatiouSw
LniE JricE—Raw, 2/9: concentrated, £22: Otto of limes

(hand-pressed), no quotations.
Logwood—Xo quotations.
Mace—Xo quotations.
IfCTMEGS—lOd. to 2 -.

PrJtEZSTO—N'j quotations.
RuBEEB—Para, fine hard, Sd. :^.; fine soft, no quotation ;

Castilloa, no quotations.
Rni—Jamaica, no quotations. _

New York.—Messrs.

30. 1917.

GnxEspiK Bros. & Co., January

Cacao—Caracas, 15ic. to 15^c.; Grenada, 14c. to 14ic.;

Trinidad, 1^." to 14ic.; Jamaica, UjC. ^to 12i«.;

Coco-vrrs—Jamaica and Trinidad selects, f21-0C to

§2200; cuUs. S12-00 to §1300.
Coffee—Jamaica, lOc. to 12c. per B>.

GrsGEK—15c. to ISc. per R>.

Goat Skxss—Jamaica, -§l-25: Antigua and Barbados,

§115 to .Sl-25; St. Thomas and St. Kitts, $1-00 to

§115 per ft.

Grape Frctt—Jamaica. §HXi to SI "St'.

Limes—So -CMJ.

Mace—4;5c. to 49c. per ft.

KCTMEGS—2t)c. to 24c.

Orasges—§1-25 to §1'75.

PniKSTO—5jc. per ft.

SrGAE—Centrifusals, 96% iS'Jc; Muscovados, 89% 4-2Sc.:

Molasses. 89°. 3 •89c. all duty paid.

Trinidad.—Messrs. GoRDOS, Grast ± Co., January 26,

1917.

Cacao—Venezuelan, tl4-2S to 9W9i); Trinidad, f13-25 to

S13-75.

Coco-xcT Oil—§1*30 per Imperial gaUoo.
Coffee—Venezuelan. 14ic. t-o 15e.

Copra—S7 oO per 100 ft."

Dhal—$6'75.

Oj,-io>-s—§7 00 to S8 00 per 100 lb.

Peas, Split—$10-00 per bag.

Potatoes—English. •?400 t.. s5-00 per 100 ft.

Rice—Yellow, $7-40 to S7-75: White. S8 00 per bag.

SrsAB—American crushed, no quotations.

Barbados.—Messrs. T. S. Gareawat i Co., Febmary 6,

1917.

Arrowroot—SsilO per IW ft.

Cacao—§11-50 to tl2 OCi per lOCi ft.

Coco-NXTS—§24-00 husked nuts.

Hat—Xo quotations.
Manttre^—Nitrate of soda, no quotations; Cacao manure,

no quotations; Sulphate of ammonia, §112-00 per too.

Molasses—No quotations.
0>noy>— 810-iX).

Peas, Split—No quotations; Canada, f6-00 per 120 Si.

Potatoes—Nova Scotia, §6-00.
Rice—Ballam, §8-55; Patna, no quotations; Rai^ooc

no quotations.
Sugar—Mtisoivado centiifuaals. 84-50.

British Guiana.—Messrs. Wietisg k Richter, December

30, 1916: Messrs. Saxdbach, Parker & Co.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOK THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1. Xo. 1. Out cif 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, YU, VIII, IX, X, XI, XII, XIII, XIV and XV:—Price 2s. each; Post free 2s. 8d., where

complete. (Ill, 2. IV, 3; and V, 2 and 3 are out of print.)
Volume XV, Xo 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks 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 eighty-two. Those mentioned in the following list are still available; the rest are out of print.

Sugar Industry. Itenerai.

Seedling and other Canes at Barbados (7) and (22) Scale Insects uf the Lesser Antilles, Part I, price

in 1900, Xo. 3, price 2d.; in 1901, Xo. 13; in 1902 4^-; Part H., price 4W. ,„,.,. ™
Xo. 19; in 1903, Xo. 26; in 1904. Xo. 32; price id. each. (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

tions. Price 2d.

Seedling Canes and Manurial Experiments at Baibados, (60) Cotton Gins, How to Erect and Work Them. Price 4rf.

in 1903-5, Xo. 40; in 1904-6, Xo. 44; in 1905-7, Xo. 49; (6o) Hmts for School Gardens, Fourth Edition,

in 1906-8, Xo. 59; in 1907-9, Xo. 02, Xo. 66, price 6<;. each. (71) Insect PestS of the Lesser Antilles. (Handbook). Price

(unbound) Is. 3d. Bound in cloth, 2s. 3d.

Seedling and other Canes in the Leeward Islands. (72) Lime Cultivation in the West Indies. (Handbook). Price
in 1900-1, Xo. 12; in 1901-2, Xo. 20; in 1902-3. Xo. 27; (unbound) 9d. Bound in cloth, Is. 8d.

?^.^J^''-^-^^^K''^. ^^^J-^%^'^- ^i"" .^^-^1 ^%^^-.'? (73) Root Borers and other Grubs in West Indian Soils.
1905-6, >o. 46; in 1906-7, >o. 50; in 1907-8, Xo. 56;

^

Price 6d
price 4rf. each, in 1908-9, Xo. 63; in 1909-10, Xo. 07;

^^^j Cotton Cultivation inihe West Indies. (Handbook). Price
price bd. eacii.

(unbound) 9d. Bound in cloth. Is. 8d.

u IT? •
.^ -^u c> »i_ T 1 T 1 1 (75) Insect Pests of Su"ar-cane in Antigua and .St. Kitte.

Manurial Experiments with Sugar-cane in the Leeward Islands, p • cj
- in 19(»2-3, Xo. 30; in 19(13-4. Xo. 36; in 1904-.5, Xo. 42; ,^^, ^ r®" n x>n

loo- c V- f iriric -^ -\- -1 • leutn o v -n (7b) Indian Com. Price 4rf.

l^^"q X t'
'"

1<2;^1n v'- ^' H '

\"-
''^'

77 Erj-sipelas and Hoose. Price 2d.m 1908-9, ^o. 64; m 1909-10, >... 68; price 4rf. each.
]..^> Qulon Cultivation. Price 3d.

_ T' > T , T , , (7^) Root Diseases of Lime Trees in Forest Districts. Price 3d.
Sngar-cane Experiments in the

L^^^^^ (80) Hints to Settlers in St. Lucia. Price 6rf.
in 1910-11; m 1911-12: m 1912-1:,, m 191.?-14, price Is. each. (gjj Agijcultural Resources of St. Lucia. Price 3d.

(82) Indoor Gardening f' i Schools. Price 6rf.

The above will be supplied post free for an additional charge of h>. for the oaniphlets marked 2d.; Id. for those

marked id. and for Xos 73 and 75; l§rf. for Xos. 40, 44, 49, 59, "62, 63, 67 and 74. Postage for Xo. 71, 4d.

and for Xo. 72, 2d.

The ' AGPJCULTURAL 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 :he

local agents of the Department at one penny per number, post free, 2d. The subsoription price, including postage, is

2«. 2d per half-year, or 4s. -id. per annum. Volumes IV to XII complete, with title page and index, as issued—Price 4s. each—
Poet free, 5s. Some numbers of the early volumes are out of print and therefore tht-e volumes can no longer be supplied

complete. The scale of charges J"r Advertisements may be obtained on application to the Agents. All applications for

ccfits are to he addressed to the AjeriH. not to the Dfpo.rlnu.nt.

Agents.

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

Lvndcm: Me.ssrs. Dulau i Co., ST, Soho Square, W. Grenada; Messrs. Thcs. Lawl©e & Co., St. George.
West Ixdia Committee, 1 '<, Seething Lane. -St. Vincent: Mr. J. D. Bcnadle, 'Times' Office.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. -St. Lucia: Mr. R. W. Xt.es, Botanic Station.

Jamaica: The Educition-.u, Siifi.Y Compaxy, 16, King Dominica: Mr. J. E. H. Bridgewatek, Roseau.

Street, Kingston. Montserrat: Mr. W. Eoesos, BoUnic Station.

British Guiana: Tn^ Argosv L', Ltd., Georgetown. Antigua: Mr. S. D. Maione, St. John's.

Trinidid: Messrs. Muir-Marsh^ll i: Co., Portr^of-Spain. St. Kitts: The Bible am. Book Supply Agency, Ba3.setekbk

Tobago: Mr. C. L. Plagemasn. Scai borough. Nevis: Messrs. Howell, Bros., Charlestown.

Canada: Lewis W. Clemens, 71, King Street, West, Toronto.
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THE BEST MANURE FOR COLONIAL USE
IS.

Dissolved (Soluble Guano
FOR SUGAR-CAA'E AjND G :NERAL USE.

TRADE ••/Si^^w MAR:

APPLY TO LOCAL AGENTS OR DIR£lOT TO:-

THE ANGLO-CONTINENTAL GUANO WORKS,
(LATE OHLENOORFF'S;

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

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

JTJiiT ISSUED.
WEST INDIAN BULLETIN,

VoL XVI, No. 1.

Containing the following papers; Reijort on the Prevalence

of some Pests and Diseases in the West Indies during 1915,

by H. A. Ballou, M.Sc, and \X Nowell, D.I.C.;_Rosellinia

Root Diseases in the Lesser Antilles, by W. Xowell, D.I.C.;

The Shedding of Flower Buds in Cotton, by S. C. Harland,

B.Sc; Notes on Resistance to Leaf-Blister Mite with Special

Reference to Budded Cottons, and to Cotton Hybrids, by
S. C. Harland, B.Sc: On the Genetics of Crinkled Dwarf

Rogues in Sea Island Cotton, by S. C. Harland, B.Sc: The

We.st Indian Cotton Conferee ce, i9L6, by W. Lawrence Balls,

Sc.D., and John W. McConnel.

Index and Title page for Vc .Inme XV will be issued with

thi^ number.

PRICE 6d. each.
~

POST FREE. 8d.

BORDEAUX MIXTURE.
Jr'or use in inising the above, we stock

SULPHATE OF COPPER.
Bordeau.x is recuguized as the best mixture for destroy-

ing fungous pests on the rind of the cane plant prior to

planting.

Assure a good spring, by using this mixture

To be obtained from

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED.

WHITE PARK,
BRIDGETOWN, BARBADOS.

DEPARTMENT PUBLICATIONS.
HANDBOOK SERIES.

Insect Pests of the Lesser Antilles. Pp. 210, Figs. 1S5. Price (unbound) Is. 3d.
Bound in eloth, 2«. 3d.

Lime Cultivation in the West Indies. Pp. 136, Fig-s. 1FI. Price (unbound) 9i.

Bound in cloth, 1«. 8^^.

Cotton Cultivation in the West Indies. Pp. 118, Fig J5. Price (unbound) 9<i.

Bound in eloth. Is. Sd.

Printed of A^jriculturnl Reporter, 4, High Stre-n, >'jvu, Bar'oii)-
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MAIL, PASSENGER & CARGO SERVICES
FROM THE

WEST INDIES
TO

THE UNITED KINGDOM

CANADA

DEMERARA & PARAMARIBO

PANAMA CANAL & PACIFIC PORTS

PORTS OF CALL
Azores.

rSt. Vincent, St. Lucia, Dominica,
\ Montserrat, Antig-ua, St. Kitts,
[Bermuda, Halifax, N. S., & St. John (N.B.)
Grenada & Trinidad.

[Trinidad, Puerto Colombia,
- Cartagena, Colon, Panama,
[Callao, Iquique, A.atofagasta & Valparaiso.

REGULAR MAIL, PASSENGEi; AND CARGO SERVICES FROM THE
UNITED KINGDOM TO

BRAZIL, URUGUAY & ARGENTINA

Via Spain, Portugal, Madeira & St. Vincent

REGULAR SAILINGS FROM THE: UNITED KINGDOM TO

MOROCCO, C \NARY ISLANDS & MADEIRA,

STRAITS SETTLEMENTS, HONG-KONG, CHINA ^^!f

& JAPAN.
Head Office : 18, Moorgrate Street, London.

Branches at BARBADOS, Trinidad, To' ago, Demerara, Colon, Jamaica, Aiililla, New York, Halifax N.i., Bjsnos Airaj, Sintis, Sao Paulo

Rio de Janeiro, Midrid, etc. .
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A Practical Experiment
IN

Tick Eradication
IN

Antigua •ATTLK note

The following extracb from
" The Weil Indian Bulletin." No. 2, Vol xio., /rem a report hy Mr. P. T. Saunders, M.R.C.V.S„ Veterinary Officer M

the Staff o/ the Imperial Department of Agriculture for the West Indies, show conclusively the value of systematic mark in Tick Eradication, ani

incidentally prove how easily and cheaply the great economic waste caused by "Cicks can be ohoiaied in the West Indies and other tropical countries.

The question of Ticks and their eradication is one that has played an

important part in the economy of the stock industry in ihe West Indies

for many years. It is feared, however, that in many islands no attempt

has been made to deal with the question in an efficient manner, and, as a

natural consequence, the Tick has always had, more or less, the upper
hand in the struggle-

In a bad tick season, the

effect on the animals is very

marked from the anaemia con-

sequent upon the mechanical

loss of blood from the sucking

of the ticks, and many herds

look poor and miserable from

their effects. Diseases may
ako be propagated through

the agency of Ticks ; so there

at once appears every argument

'or iheir systematic eradication.

This conclusion was forced

upon die
. representatives of

Messrs. Henckell Dn Buisson

& Co,, and the firm imported

a fprayiag machine to deal

wnk Ihe herds of cattle used

on the coiapany's estates in

AntigBk.

Aher nearly twelve months* trial, it is gratifying to be able lo record

an entire satisfacdon, both in its working and in its results.

THE IMPROVED

Tfce spraying solution used is Cooper's Cattle Dip—an arsenic-

preparation, manufactured by the proprietors as a result of

yean* experiment and investigation in South Africa and elsewhere.

Hm draetions fer nse are easy to follow, and the preparation of the

toloiieo is accomplished simply by the addition of the dip to cold

I iboroughly mixing, in the strength required. As the surplus Dip
t le di* lank, and at each animal carries away on its skin something

COOPER'S CATTLE TICK DIP

Has received the official approval of the following Countries :

Union of South Sfrica, Northern Rhodesia, Brazil, Basutoland,

Nyasaland, Swaiilam), Southern Rhodesia, Madagascar,

British East Africa, German East Africa, Portyguese East Africa,

Portuguese West Africa Egypt, Argentine Republic, Queensland,

United States of America, New South Wales,

less than ^-gallon, it will be gathered that the cost of spraying per head if

very small : the actual cost per head works out at about yd., and it is esri-

mated that the cost of spraying would not exceed 18d. per head per annum.

The results obtained from spraying have (ully justified the most

sanguine expectations, h should first and foremost be recorded, that on

sprayed cattle it has resulted

a complete absence of ticks :

no ticks whatever have been

seen on the animals since their

second or third spraying.

It may also be observed

that, as a result of spraying,

the animals look more thrift}' ;

they are seldom hide-boimd—
a condition which was formoiy
common—and their skins arc

softer and more pliable, while

the coat is alto impraved.

Once the cattle hwc
become accustomed to iIm

Machine, there is no diScnlty,

and the spraying may be

performed in very short time.
COOPER- CATTLE SPRAYING MACHINE On one occasion, seventy-lhrt.

(Erected ready far u,e)
^^,j^ p^^,^j ,^_.^j^^ ^

machine in seven minute^, each one bemg effectively and completely sprayed.

The success which .^as attended this innovation shonld be suAocnt

encouragement to those owners who have the interests and the ecoaony ol

their stock at heart, lo fol' v the lead of Mestrt. Henckell DuBoiisonflcCo.

The erection of spra\ ng machines is a matter which is well wtirlllj cf

the attention of slock c wneii genenDy, and the wrilv very stm|^
advocates their erection in different parts of the seranl islaads ci tb«

West Indies, li may be possible, in naay JMlMHii. fciryaf rf»— i

lo combine to secure this end.

WEST INDIAN AGENTS :

ST. KllTTS: S. L. Horsford & Co.

ANTIOrA : Bennett, Brvson & Co.

•JAMAICA : P. Henderson * Co., Kingston.
GRENADA : Thomson, Hankey & Co.

BARBADOS : Barlmdoe Co-operative <:!otton Co., Lt<l,

BAHAM.^S : W. N. Tw^nam. Njissau.

TRINIDAD T. Geddes Grant. Port-of-Spain.
BRITLSH i.lTANA : Sandbaeh. Parker* Co.
.ST. VINCKXT : Corea A C.,., Kingstown.

NF.VIS : S. D. Malone.
DANISH WEST I .VDIES : A. Schmiegelow, ,5t. Croix.

MONTSh !;RAT: \V. Llewellyn Wall.

DOMINI. V : Hon. H. A. Frampton.
ST. LT'f'rA Barnard Suns A' Co.. Castrief.Northern Territory of Australia.

Manufacturers : WILLIAM' COOPE.R& NEPHEWS, Berkhamsted, England,
BRANCHES : Toronto, Chicago, Sydney, Melbourrte, Auckland, Buenos Aires, Montt 'ideo, Punta Arenas, East London, Odessa.
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department, particularly
in an island, is its isolation,

and its inability to employ scientific experts. This

troTible has been got over to a large .extent in the

islands of the Windward and Leeward groups of the

West Indies, through the existence of the Imperial

•Department ,of Agricultuie.

The striking fact to be recorded is that the Reports

to which we have previously alluded clearly demonstrate

that the agricultural establishments in the smaller

West Indian islands have grown out of the narrow

Botanic Station atmosphere into the wider atmosphere

of Departmental activity.

Reference to the reports of earlier years will at

once make this manifest. Indeed it is hardly necessary

to go back more than five or six years to detect a distinct

transformation.

Reviewing the course of events in the different

colonies, we note, first of all, several marked developments

in Grenada. Previous to 1»0.5, agricultural work

consisted principally
in the raising and distribution ot

plants. On the appointment of Mr. R. D. Anstead

as Superintendent of Agriculture, the work became

-of a broader character, but no definite attempt to

oro-anize a Department was made until 1910 when

Mr. G. G. Auchinleck succeeded to the ottice. The Depart-

ment at the present time, under the direction of Mr .J. 0.

Moore, is associated with several well defined and impor-

tant lines of activity. Work in the nurseries is more

active than it has ever been in the past,chiefiyon account

of the increased demand for lime plants. The work

of the Department in regard to peasant instruction has

been very considerably extended, and prize-holding

schemes have been conducted. While the chemical

and other scientific investigation work started by Mr.

Auchinleck is for the present in abeyance, useful work

continues to be carried on in regard to the control of

..pests and diseases, and in the matter of plot experi-

-ments with different crops of economic importance.

A scheme of agricultural education for cadets has also

been adopted by the I lepartment.

In St. Vincent, the development of departmental

work has been very pronounced. It would be impossi-

ble in the space available even to refer to all the various

lines of activity that have arisen during the last fifteen

vears. Reference, however, may be made to Mr. W. N.

Sands's work in connexion with cotton selection and

the cotton industry generally. ^fore noteworthy

perhaps has been the work of the Department in

regard to land settlement and peasant instruction.

In this Colony systems for facilitating the sale of cotton

aad corn have been instituted for the benefit of the

peasant, and credit societies have been formed in some

districts, under the auspices of the Government.

Daring the last year or two, scientific wori of a valu-

able character was started by Mr. S. C. Harland, the

Assistant Superinterident, and this work is becoming

widely recognized. Selection and manurial experiments

with cotton have been placed upon a scientific basis,

and important entomological results have also been

obtained. The Department is at present conducting

a vicrorous campaign, under a special Ordinance, to

eradicate the cotton stainerby means of the destruction

of its native food-plants.

Agricultural affairs in the neighbouring colony of

St. Lucia have undergone notable changes too, within

the last few years. In liUS a new Botanic and Experi-

mentnl .Station was established at Choiseul, on an estate

especially bought for the purpose by the Government.

Part of the estate has been converted into a land settle-

ment. Considerable credit is due to .Mr. A. .T. Brooks

the Agricultural Superintendent, for successfully carry-

ing out this scheme. To assist the small lime grower,

the Government in 1913 established a model lime juice

factory which was successfully put in operation by
Mr. -J. C Moore, and has not only proved iiself ot

great benefit to the growers but a source of revenue to

the Government, ^[uch attention is now being given
in .St. Lucia to the encouragement of minor industries,

to the settlement of Crown lands, to the provision of

agricultural credit and of agricultural instruction.

In Dominica, the work of the Department has

extended very considerably in recent years. Formerly
the agricultural establishment consisted principally of

the Botanic Gardens and plant nurseries. Now special

cacao and lime experiment stations have been formed, a

chemical laboratory has been established, and the activi-

ties of the Department extended in several directions.

A considerable amount of useful work has been done in

regard to methods of plant propagation, such as graft-

ing and budding, and, in conjunction with the Impe-
rial Department of Agriculture, the more destructive

diseases of orchard trees have been successfully brought
under C(jntrol. Manurial experiments with cacao have

been carried on for many years. Other activities

include an excellent system of agricultural education

at the Gardens, and frequent visits to estates in the

country. The report recently prepared by Mr. Joseph
.Tones, the (Jurator and Superintendent, and his Assist-

ant and Chemist Mi-, G. A. Jones, clearly testifies to

the valuable and \ aried character of the work of this

Department.

Notable progress is to be recorded in the case oi

the next island, Montserra% where Mr. W. Robson has
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been in charge of the Experiment Station for many
years. Mr. Robson's work on cotton selection is fully

recognized by the planters of this island, and is

regarded as fundamental to the staple industry of the

Presidency, Of recent years special attention has been

given to the cultivation of the Bay tree, and to investi-

gations concerning the yield of oil from the leaves of

this tree. Progi-essive work has been done in connexion

with the control of pests and diseases. Quite recently
an Union Growers' Association has been formed, which

introduces the commercial element into the Depart-
ment's work, as does also the experimental shipment of

fruit and vegetables to Canada,

Coming to Antigua, we find the most unique
instances of progress in Departmental activity.

Antigua being the seat of the Federal Government for

the Leeward Islands,has for a long time possessed a more

fully equipped agricultural establishment, but it began

originally m a very small way. The most important
event in the economic history of Antigua was the

establishment of Gunthorpes Central Sugar Factory in

1905, Thi.s was brought abmit lar^'ely through the

Federal Department of Agriculture, to which the

present Imperial Commissioner of Agriculture for

the West Indies was then Superintendent and Analy-
tical Chemist, The experimental work of the Depart-
ment has for nearly twenty years now, included the

well-known variety and manurial tests with sucrar-cane.

Additional to this, a large number of original chemical

investigations have been conducted at the Federal

laboratory, papers on which have been published in the

Went Indian Bulletin.

During the last two or three years, a marked trend

in the direction of co-operative action has been intro-

duced by the Antigua Department. This is shown in

the establishment of an Onion Growers' As.sociation and

a Cotton and Lime Growers' Association. Recently
also, the Government authorized the erection ot

a Granary for drying and storing Indian corn. This is

managed by the Department, as are also, to a large

extent, the affairs of the Associations referred to above.

Added to these economic activities, Mr. T. Jackson, the

local .Superintendent, has charge of the routine work at

the Experiment .Stations, whore plot experiments are

conducted with cotton, provision crops and other

economic plants. At the present time many minor

investigations are in progress which may have

important economic results: for instance, trials of fibre

plants and reafforestation experiments.

For the last eight years the office of Superintendent
of Acrriculture and Government Chemist for the

Leeward Islands has been held by Dr, H, A. Tempany,
recently promoted to Mauritius. To him much of the

progress and development made during that period in

Antigua has been due, while his advice, and assistance

in investigation matters, have been invaluable in other

Presidencies of the Colony.

The remaining islands of agricultural importance
are St. Kitts-Nevi-*, Anguilla, and the Virgin Islands.

On account of the established character of St. Kitts,
there has not been scope within recent years for ihe-

extension of much departmental activity in th-it

island. Mr. F. R. Shepherd's work with cotton, however,
has become more and more important, while the

experiments with sugar cane have been carefully con-

tinued The establishment of a central factory in 1911
has had an indirect effect in widening the work of the

Department, while the establishment of a Government

laboratory in 1913 tor agricultural investigations has
had a direct influence.

Some noticeable changes have taken place in

Nevis, where Mr, Shepherd, and Mr, \V. I. Howell
the Agricultural Instructor, have been giving increased

attention to agricultural matters in this island. The
cultivation of cotton by the ppasants has shown ;in

improvement, and at the present time active steps are

being taken to establish an onion-growing industry.
The Department is conducting an important series of

manurial experiments with coco-nuts on an estate in

this island, and in due course the results will be of

great interest not merely locally, but in other parts of

the tropics.

Agricultural work in the Virgin Islands is in the
hands of Mr. W, C, Fishlock. Tortola and the surround-

ing islands have suffered a serious set-back this last

year through the visitation of a severe hurricane, and
the experimental work has been seriously interrupted.

I'reviously, however, even in such a small community
as that of Tortola. much has been done to further the

.agricultural interests of the island of recent years.
Cotton selection has been started and coco-r,ut

demonstration plots established. Plot experiment*
have also been carried out with provision and other-

crops. As in Nevis, so here, successful efforfs have

been made to extend the cultivation of onions, A system
of purchasing cotton and limes from the peasants has

been in operation for a considerable tiuip anri h.is-

proved of great benefit to the people.

The foregoing will afford some idea of the st^igcs-

of development reached by the Agricultural Deparfi-
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ments in the Windward and Leeward Islands. In

forming an appreciation of the standard and variety of

the work, the fact should be taken into account that

in most of the islands the staff of each Department

consists of only one, two, or at most, three responsible

officers whose multitudinous duties allow of but little

specialization on any particular subject.

In spite of this, a very satisfactory all-round

development has taken place. This appears to

be e.xceptionally creditable when one considers that

the expenditure of money on each 1 )epartment to-day

is. with one or two exceptions, no greater than it ever

was. The amount expended on each establishment

varies from about £1,000 to £1,500 annually. This is

certainly not extravagant when one compares the

amount and value of the present work done with that

performed on the same expenditure some ton or fifteen

years ago; or with the work performed by Departments

in larger colonies where the expenditure is many times

greater.

advanced generation.s were inferior to earlier ones were

observed.

Eecord.s of the five years' work with okra, during which

time thirty-two planting,s were made, reaching finally the

eighth generation, show that the growth and production
of the advanced generations are not inferior to those of

the earlier ones.

The development of plants of the different generations
of tomatoes grown in Porto Rico was very uniform and

proves that, except for occasional importations, the seed of

this vegetable needed in Porto Rico can well be grown in

the home gardens.
In the woik with lettuce no degeneration was noted as

a result of growing an imported variety for successive gener-
ations in Porto Kico. Owing to the difBculty of producing
.seed during seasons of heavy rain, the experiments with this

crop were hindered considerably. As seed production is

dirticult and loss of viability rapid, it will probably be

necessary to import the seed of this crop.

In all vegetable plantings, the season at which the

planting was madf had a very pronounced effect on the yield,

being the predominant factor influencing production.

SUPPOSED DETERIORATION OF VEGE-
TABLE SEED IN THE TROPICS,
AND SUGGESTIONS FOR SEED

PRESERVATION.

Bulletin No. 20 recently issued by the Porto Rico

Experiment Station on the above subject is of immediate

interest to the British West Indies. It is the common
belief in the islands that vegetable seed when grown
through several generations in the tropics tends to

deteriorate. Difficulty is also experienced in storing

vegetable seed without loss of germination power. This

is particularly so in the case of oninn .seed. The ftulle-

tin states:—
That northern vegetables degenerate «juickly when taken

to the tropics is a common belief in Porto Rico, resulting

from the fact that seed loses its viability <]uickly when ex-

posed to moist air, and from a lack of knowledge regarding
.seasonal effect on vegetable production.

To retain the viability of seed of the crops used in the

experiments here reported, the seed was stored in air-tight jars

in the bottom of which was placed a small quantity of calcium

chlorid. This method was so satisfactory that it is recommended

for general use.

Planting a few types of peppers, such as are commonly
growii in Porto Rico, side by side with varieties imported
from the North, showed that the Porto Rican types are much
more productive and therefore more desirable than imported
varieties.

Forty plantings of beans were made, including nine

generations. Of the Porto Rico plantings those made in

March gave large crops, except one in l91i, which was

hindered by an exceptional drought; while those made in other

months, including .June, September, November, December,
and .January, gave small harve.sts. No indications that

East Indian Immigration —Six hundred and

thirty-eight Indians were despatched to Trinidad in October.

There were among them 181 women. At present, contrary
to former experien<e, women are more easily obtainable than

men, and there will be great difficulty in obtaining full com-

plements of coolies. This is largely owing to the govern
ment recruiting of coolies for war work in Mesopotamia.
Jamaica proposes to import about 900 Indians next season.

But while Jamaica is importing East Indians, there is a rush

of her own men to Cuba. It is calculated that there are

some 40,000 Jamaicans at work in the neighbouring foreign
countries. In (.luba they get 4s. a day on the sugar estates,
while the m^st favourable wage proposed for East Indians
is Is. No doubt, in such places as Cuba, the money
does not go as far as in Jamaica, but the high figure
is an irresistible attraction. If Jamaica could organize
a sugar industry on Cuban lines, the labour might be kept
at home. A Committee in the island is discussing the

question. (Colonial Journal, Vol. X, No. 3, January 1917.)

Prosperity of the Falkland Islands—The
Falkland Lslands, besides figuring as the scene of our greatest
naval engagement in this war. have some remarkable com-
mercial features. The excess of exports over imports

—in

191-5 the respective values were £1, -576,120 and £368,272—
is phenomenal. Wool and whale oil in these times are very
valuable commodities. Other colonies have had to put
up with the scarcity of shipping, but in the Falkland Islands
there has been an increase. The exports, for a population
of 3,451, also show a phenomenal production per head.
.\nother noteworthy point is that a proclamation was issued,
on account of the war, to the eftect that all goods exported
should go to the I nited Kingdom. ( )ne result of the

position is that the islands may fairly be called the paradise
of manual labour. Skilled labourers get Is. Ihd. an hour,
with Is. f<d. overtime, and in many cises free housing.
There is no good of any workhouse, and though a gaol is

provided, it is generally empty except for the accommodation
of an occasional erring .sailor from a ship in the harbour.
There is a gre .t lack of ordinary comforts and conveniences in

the houses, but as there is plenty of money, these deficiencies
will no doubt be lessened in time. (Colonial Jomnal,
Vol. X, No. 3, Janu.iry 1917.)
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THE HAWAIIAN SUGAR CROP OF 1916.

The United States Department of Agriculture,
underrate of .January 4, has given some details of the

Hawaiian sugar crop for 191 (i, from which the Louis-
iava Planter secures the following data:—

The crop year was considered to end on September 30.

While the plant cane in Hawaii requires about eighteen months
to mature, yet its planting and harvesting are so adjusted as

to come within the limits of the crop years ending Septem-
ber 30, as above noted, and the basis for the consideration

of the total crops produced are estimated by the calendar

years. There has been sume objection made to this at times

by some of the Hawaiian planters, they holding that their

su^ar crops were more expensive to produce owing to the

lunger time involved from the date of planting to the date of

harvesting. The interest on the investment in the land

would be about the only additional cost, and the annual

production is properly comparable with the annual production
if any other sugar-producing country.

As now reported, the crop for the year 1916 amounted
to 529,253 long tons, or about 1:7,53.'{ ions less than the

year before, or a falling off of about 9 per cent. The area

harvested was 115,419 acre< or 2,219 acres more than the

previous year. But with a lower yield of cane per acre and
a smaller average of sugar per ton, the short ige in the crop
resulted. The total area in cane in 191tj is reported at

246,332 acres, an increase of 6 532 acres over the report of the

previous year. Of the total cane area, 1.15.419 acres as here-

inbefore stated, were harvested or, say, 47 per cent., and
the remainder 130,913 acres was left over for grinding within

the following calendar year.

Some addition il interesting data are also given. Of the

area harvested during the last five years there has been
rather an exceptional uniformity, the lowest report being
112 700 acres in 1914 as against 1 15,419 acres harvested in

191G, the rest of the five years being intermediate. The

average yield of snear-cane per acre vvas 42 short tons for

1916.^4(3 ton.s for 1915, 45 tons for 1014, 39 tons for 1913,
and 42 tons for 1912, The yield of .sugar per short ton of

cane, our common way of estimating it in Louisiana, was
down to 240 tt). per ton in 1914, and as high as 249 ft),

in 1912, the whole, as will be seen, varying within
the limits of from 12 to 121 per cent yield in sugar of the

weight of the cane. The lengths of the campaign varied

from 200 days in 1912 to 169 days in 1913, the other years
interveniu',' within these limits. The comment is made that

The figures for 1916 are subject to revision.

The same Journal for .January 20, refers to the

high sugar e.xtraction in Hawaii where a 97 per cent,

recovery is obtained. Commenting on the fact, the
•Journal says:

—
We are confident in our belief that the day is not

far distant when the trial of high e.xti action, already blazed

in Hawiiii, will be followed to the end in Cuba and in the

other more progressive cane-growing countries in the world.

And we can .see no reason to doubt that shredders and

pre-crushers
—

possibly a combination of the two—with

a'generous use of water, will do just as good work in other

lountries as in these where they were first developed.

LIME AND ARROWROOT CULTIVATION"
IN BRITISH EAST AFRICA.

The prospect of eventually establishing a lime industry m
the Protectorate of British East Africa has been kept in view
for some years past, and data have been collected in that

country which prove thit the lime tree will flourish and
produce good crops over a wide range of British East Africa.

According to the Chief of the Economic Plants Division of
the Department of Agriculture, writing in the Annual Depart-
mental Report for 1914-1.5, it is desirable that the coffee

planters in the Uplands should have a reliable permanent;
second cultivition to fall back upon in ca^e the coffee leaf
disease should later assume serious proportions; and taking
into account the satisfactory manner in which citrus fruits

thrive in the coffee districts, the establishment of a lime

industry and the more extended cultivation of other citrus

plants are regarded worthy of careful consideration.

In looking through the rainfall records for British East
Africa, we notice that the preupitation in many districts is

much below the requirements of lime cultivation, and unless
the plantations are tlioroughly well sheltered by windbreaks
to luaintain a humid atmosphere, it is difficult to understand
how the trees manage to flourish. Whereas citrus tree.s like

the orange and grape fruit are not very particular as regards
ecvironment, the lime tree in order to flourish requires very
special conditions. However, it is stated in the report that
the Dominica lime trees at Mazeras are growing and fruiting

splendidlj', and that batches of seedlings are being raised
there in case a demand should arise for them. We notice
that in the rainfall records, the total precipitation at this

place is only about 30 inches. The report also states that

fruiting Dominica lime trees are established and thriving at

the Kibos experimental farm. The rainfall at this station in

1914 was only 4114 inches.

Turning to the cultivation of arrowroot, the report says
that certain selected parts of the Protectorate are considered

by the Department of .Agriculture to be suitable, and land
has been taken up experimentally on a small .scale by one or
two settlers in the Highlands. It appears that the depression
in the arrowroot market during 1914 caused planters to hold

back, and mention is made of the fact that there has been
a tendency for the same reason to plant other crops instead
of arrowroot in St. Vincent.

Planting Cassava on Banked and Unbanked
Land. - It is stated in the Report on the Agricultural

Department, St. Vincent, 191516, that this experiment,
started the previous year, was continued. The results are

shown below in tabular form:—
Design^ition of plot. Size of plot. 'S'ield per acre in ft).

A. B inked , .-.nn.o
5 feet X 2 feet. - ^"« -0,94b

B Unbatrked
5 feet X 2 feet.

^ " '

From the above figures it will be seen that there is

a difference of 1 577 ft), per acre in favour of the unbanked
method of planting, or 7'5 per cent. Comparing the results

with those of 19 '.3- 14 and 1914-15, we see that in 1913-14
there was a difference in favour of the unbanked method of

25'1 per cent., and in 1914-15 of 5'1 percent. Thus, in

spite of the absence of an adequate number of control plots,
it is fairly certain that an advantage is likely to be gained by
planting cassava on the fiat rather than on banks.
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COTTON.

SEA ISLAND COTTON MARKET.

The report of Messrs. Henry W. Frost & Co. on

Sea Island cotton in the Southern States, for the week

ending Febrnarj- 3, 1917, is as follows:—
ISL.\NDS. There continues an absence of demand, con-

sequently the market is dull and nominally unchanged.

The unsettled condition of the trade generally renders

holders of cotton somewhat anxious, and there is more

disposition to -^ell; consequently, with orders in hand at Ic. to

•2c. below the following quotations, it is likely orders could

be executed.

We quote viz:—
Fully Fine landed.D-Sc. = O-DC.

Fine oOc. = bic. „

Fine, slightly off 4sc. = 50c.

GEOR.;iAS AND KLoi;ii>As. Xothwithstanding the de-

moralized condition of the Upland market in consequence

of the war news, resulting in an unprecedented decline, there is

a good deal of inquiry for Extra Choice to Fancy Georgias,

with some orders seeking execution on account of the Northern

Mills, on a basis of Fancy 48o., at which some small lots have

been sold. This demand is apparently caused by the difficulty

of getting Kgyptian cotton, and the impression is that the

buying will become more treneral. Although Factors are

holding Ic. higher, we can buy occasionally at the following

quotations, viz.:—
GEORGIAS .\SD FLOBIDAS.

Extra Choice to Fancy
Extra Choice

Choice

4SAc. = -aOc. landed.

48c. = 49ic.

47c.=:48k.

The exports troni Savannah for the week were,

to Northern Mills, 1.129 bales. Southern Mills, 100

bales, and from Jacksonville to Northern Mills, 167

bales.

Labour Conditions in Porto Rico.—The
Louisiana Planter for February -3 publishes the following
note concerning labour trouble in Port Rico:—

Although sugar men in general in Porto Kico had not

anticipated any labour trouble- during the present grinding
season such as have been the ra>e for the past two or three

years, it has now been annoumed by Santiago Iglesias, the

leader of the Federation of Labour of Porto Rico, that unless

a minimum wage of one dollar a day and an eight-hour

working day are granted by the centrals before February,
here will be a general strike of sugar-<'ane labourers.

TRADE AND AGRICULTURE OP
JAMAICA, 1915-16.

The Report on the Blue Book of .Jamaica for the year

191.5-16, is issued as a supplement to the Jamaica Gazette of

December 2S, 1916.

The total values of imports and exports for the year

were, respectively, .£2,327,4.58 and £2,228,664. This is a de-

crease on the imports and exports for the year 1914, the simi-

lar figures in the latter case being £2,56.5,820 and £2,904.533,

respectively. The most direct eau.se of the decrease in imports
in 1915-16 was the shortage of tonnage brought about by the

European war: in the case of the exports, the importance
of this factor is probably reversed, as to the scarcity of fruit

is to be attributed the greater portion of the decline in the

value of exports, comparison with 1914 .showing a falling off on

this item alone of £7(.)!^,982. Against this falling off, however,
due in great part to the effects of the hurricanes experienced
in August and September, there was an increase in the

output of the products of the sugar-cane of £220,362; in

dye-wood and extract of £131,758; cacao, £77 058; lime

juice, £12,690; and annatto, £6,851.

As regards agriculture, the year was one of favour-

able seasons, and but for the hurricanes and storms

in August and September, already referred to, very

large crops would have been obtained. The banana

industry suffered severely from the hurricane, while the

scarcity of ships occasioned anxiety as to the immediate

prospects of the fruit trade. The exports of cacao showed
a gain of one-third in value over the previous year, which were

tlie greatest on record. The demand bj' the public for plants
of all sorts was bri^k, and the various nnrserie', despite
retrenchment in the ir upkfep, established a record in the dis-

tribution of plants for the year, 127,000 cacao plants alone

being issued to the public.

The sugar industry enjoyed a successful revival, and

owing to the high values now ruling for both sugar and rum,
the planters have realized a large sum for their produce, and
are hopeful as to the future. A good deal of planting of

sugar-cane has been undertaken, and scheuies for the

extension of sugar enterprises are being actively pursued.
While the storms damaged the coco nut trees somewhat, the

actual loss of palms was small, and the trade in coco- nuts has
been both brisk and profitable. Some 600 tons of copra
were exported during the j'ear, and this would appear to

be a new industry that will figure more largely in the

exports of the Colony in the future. ( )wing to the blockade
of Germany, logwood has been in strong demand, and high
prices have ruled for wood both for export and for use in

the local dye factories.

The Government Stock Farm at Hope has had a success-

ful! year. The attendance at the Farm .School has fallen off

slightly, due to war conditions. It had been decided by the
end of the year to convert the station at Lititz into a sisal

hemp plantation, as the land proved to be suitable for stock

rearing or general I'ultivatinn. Preparations for planting
about 600 acres in sisal and heneqnen have been made
.^l this station.

Tilled lands in 1915-16 comprised 278,262 acrfs as

compared with 271,382 acres for the period 1911-1.5. Lands
subject to tillage are further cla,ssified under the particular

crops which they produce; the following figures give the

acreage under each classification for 191.5-16: canes 33,830
acres, coffee IS,3S3, coco-nuts 30,072, banana 89.477, cac»o
11,432, ground provisions 64,082, mixed cultivation 28,103
and minor itein~ 2,>83 acres.
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VALUE OF RICE AS HUMAN FOOD.
Much attention has been given at the Research

Institute at Pusa, India, to the chemical composition
of different kinds of of rice. According to the Report
on the Institute for lOl.'S-liJ, the composition of the

rices did not vary much, but the analytical figures allow

an interesting deduction. The Report states:—
The amounts of oil, fibre and ash vary between very

narrow limits, and the sura of these constituents will be more
or less constant. The sum total of the remaining
constituents af albuminoids and soluble carbohydrates i^

thus also constant It was found that the sum of the

percentage figures for albuminoids and soluble carbohydrates,
in all instances except three, fell between 94 and 9-3. In

these three latter eases the figures were 93"9 and 95o. But
the deviation is so small that the general observation may be

said to hold good in these ins-tances also. It was thus noted

that when the amount of albuminoids was high, the

carbohydrate content was low, and vice versa.

The amount of phosphoric acid is always very slightly
ess then half of the total mineral matter present. Potash i.*,

again, very nearly half of the amount of phosphoric acid

present.

The effect of polishing is ne.vt dealt with, and it is

pointed out that polished rice becomes poorer in all

constituents except soluble carbohydrates, which
iticrease a little.

KICE .\S .VN .ARTICLE OF DIET.

It might be supposed that the estimation in which any
variety of rice is held among the consumers, as evidenced

by its market price, would be mainly determined by its

nutritive value and its palatability. The latter term iuclude.>

culinary properties, such as flavour, consistence, appearance,

taste, etc., which cannot be definite!}' described, and are

rather difficult to observe accurately.

As regards the nutritive value of rice, as revealed

by analysis, there is no doubt that, other things being

equal, the variety of rice which contains larger amounts of

albuminoids is more valuable, inasmuch as albuminoids, which

are the flesh-formers, are a more expensive form of

food than .starch. The relative nutritive value of a sample
of rice can thus be assumed to depend on its albuminoid

content. It was noticed, however, that no accurate relation

can be found between the chemical composition and the value

of a rice from the consumer's point of view.

In a well-balanced ration, the relations between the

albuminoids, the oil and the soluble carbohydrates .should

vary within certain definite limits. Rice, however, in common
with other cereals, contains an extensive proportion of starch,

and is thus not suitable for use as t*e sole article of diet by

anyone.

This holds not only from the point of view of the

organic constituents but also of the mineral ones, which are

the bone-formers. Rice is quite poor in this respect also.

The importance of giving due consideration to the amount

and composition of the ash of foods is very great, in order to

ensure the supply of material for the proper development of

bone, and of the mineral constituents necessary for vital

processes
— factors which have as much influence on the well-

being of animals as proteids, carbohydrates and fats in

appropriate quantities.
Where a variety of foodstuff is used, the probability of

much injury being done by ignoring these asppcts of the

question is not very great. Happily the use of rice is nearly
always supplemented by the addition of other substances of

vegetable and animal origin, which often supply the deficient

elements

An interesting characteristic of rice protein may be
mentioned here. It has recently been shown that in its

general aminoacid makeup, the protein of rice more nearly
resembles the majority of the proteins of animal tissues

than do the proteins of maize and wheat. This may explain
the fact that rice, in spite of its low protein content, furnishes

food for moe human beings than any other cereal.

FERMENTATION OF SISAL WASTE.
The increased attention that is being given to

sisal cultivation in some parts of the West Indies makes
the following note, taken from the Annual Report of

the Department of Agriculture, British East Africa

(1 ill 4- 1.5), of some local interest:—
Kxperiments on the fermentation of sisal waste were

continutd this year but no very great progress was made

owing to lack of time and opportunity to carry out such
research work.

The results, however, confirmed those previously
obtained. A preliminary analysis of the juice of leaves from
the Coast gave just about the same value for the sugar
content as was obtained for the Highland material, namely,
not more than .3-0 per cent.

In Yukatan, where sisal waste has been fermented
with success, and alcohol from such has been put on the

market (according to report), the sugar content never went
below 94 per cent,, and at the end of their long dry season is

stated to have reached as much as 14'1 per cent. Most of the

alcohol was produced from leaves containing, on the average,
1 - per cent, sugar.

As stated in last year's report, a yeast was isolated from
sisal plants which fermented a glucose solution, but which
was quickly killed in the sLsal extract. This was no doubt
due to the action of organic acids in the extract which were

present in great quantities.

On neutralization with sodium carbonate and the

addition of a small quantity of glucose, it was found possible
for the yeast to live in the sisal extract; but no fermentation

was induced.

Further work on more exhaustive analysis, and on the

neutralization and destruction of the organic acids was not

completed owing to the Analyst, for want of time, being
unable to carry out experiments of this nature.

The work of discovering and isolating further yeast

ceased, owing to other pressing work.

It would be of great interest to continue the work, for

the Analyst was by no means certain that the 3 per cent,

represented the whole of the sugars contained in the sisal

juice. ^Moreover, the organic acids present might prove of

importance (oxalic acid, fur example, if found to be present
n any quantity).
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Farm Machinery now Classed as 'Munitions' in

Great Britain.

In connexion with the increased production of

home-grown food, the British Government is taking

very definite and active steps. The following announce-

ment appears in the Times ibr January 10:—
'The Ministry of Munitions announces that an.

Agricultural ^lachinery Branch has been set up in

conjunction with the Board if Agriculture and the

Food Controller to deal with the control of the manu-
facture of agricultural machinery and implements. It

is intended to class the manufacture of all such

machinery and implements as munitions work.

'Jlr. S. F. Edge has lent his services to the Ministry
of Munitions as Director of this Branch, and Mr. E. Guy
Ridpath is Deputy Director.

'An Advisory Committee of representatives of the

agricultural machinery trade generally to advise the

Branch has been established.'

NOTES AND COMMENTS.
Contents of Present Issue.

The e<litorial in this issue reviews in a general

way the development and present activities of the

smaller West Indian Departments of Agriculture.

An interesting article on the supposed deteri-

oration of vegetable seeds in the tropics appears on

page 6S.

Under Plant Diseases, three important notes will

be found, concerning a disease of pigeon peas, citrus

canker, and poisoning of a cuco-nut palm, respectively.

The present importance of food crops lends special

interest to Insect Notes in this issue, which deal with

the scarabec and other pests of the sweet potato, on

page 74.

What is a Luxury?
The restriction in the imports of certain materials

into Great Britain on account ot the shortage of freight

may affect the West Indies. The restrictions will

concern principally the so-called lu.xuries. These
include first of all, many of those commodities that are

used in the confectionery and perfumery trades—
sugar, cacao, essential oils and spices

—
possibly also

alcohol and tobacco. In fact, restrictions will be put oa
the shipment of all classes of commodities which are

not essential to the conduct of the war. if conditions

make doing so necessary or even desirable.

As to what constitutes a lu.xury, is not easy to

decide in times of peace: but under present war condi-

tions, a luxury is a thing which is not necessary for the

maintenance of national efficiency or for the successful

conduct of the war.

The Perfumtry and Essfntial oil Record for

January maintains that perfumery is not a luxury. The
chief object of the article published therein is to

try and protect the trade. Reference is justly made
to the medicinal value of Eau de Cologne, and to

certain essential oils or their products, which are

useful in the treatment of wounds. But we cannot

agree that the use of perfume is essential to national

efficiency or even to comfort. The statements that 'In

some ports, such as Colombo and Singapore, the white
man can hardly sUep or take a meal in some hotels

unless he or .someone else uses perfumery", and that

travellers in ( 'entral and South America would often

rather miss the menu than their perfume' cannot be
taken seriously. Most travellers in the West Indies and
South America would sooner miss the menu than
stand the perfume. At the same time one has to look

at the matter from a trade point of view, and remember
the large amount of capital invested in the perfumery
business. The e.xport trade alone from Great Eritaia
is very great: even a small place like Barbados imports
perfumery to thi' value of some .£3..500 annually,
though it is true that more than half of this comes
from the United States and the 1 )anish West Indies.
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Interest in West Indian Agriculture.

Personal interests vary so much in the West Indies,

and the agricultural conditions in the islands are so

essentially ditferent. that the task of editing a fort-

nightly journal of agricultural information so as to

appeal to all classes of readers is beset with many
difficulties.

Nevertheless evidence indicating that the infor-

mation recorded in these pages is not lacking in general

interest nor devoid of an instructive character, is seen

in the extent to which other tropical journals refer to, or

reproduce information appearing in, the Agricultural
Ifews. Recently the Tropical Agriculturist of Ceylon

reproduced in the December issue, six different articles

emanating from this Office, including an editorial: in

fact the interest taken in West Indian affairs in other

parts of the tropics is general, and it would be a good

thing for the West Indies if each island also tried to

be a little less self-centred and followed events more

closely in neighbouring colonies, as well as in the

tropics generally.

that a similar case was recently noticed in a garden fa
Barbados. The growth described is of course abnormal,
and it is difficult to assign any definite cause to the
event.

•Growth of the Agricultural Departments.

An attempt has been made editorially in this issue

to give an outline of the development and present
activities of the smaller West Indian Departments of

Agriculture. The article will probably be read with

a considerable amount of interest, and also, we trust,

with some satisfaction. In dealing with so wide

a range of activities in the limited space of a single

article, it becomes impossible to refer to every line of

work in the various establishments: but it is hoped
that the selected references that have been made give
a fair impression of the work, both from a local and

general West Indian stand-point. Detailed accounts

of the work of the Departments can be seen by refer-

ence to the Annual Reports, where specific mention

is made of the valuable activities of the junior

officers of the several establishments.

Remarkable Growth of a Banana Tree.

A correspondent writes liom Antigua to say that

he has observed a banana tree exhibiting unusual

features of development. The tree to which reference

is made, after it had borne a large bunch of bananas,
was cut down, as usual, leaving about 12 to 14 inches

•of stump, around which were several suckers. Instead

of the stump withering, as is usual, it commenced
a fresh growth from the centre, as occurs in theca.se

of young trees that have not borne. This shoot rapidly

developed, sending out leaves, and finally grew to be

a second tree, while the suckers all withered and died.

The growth of the tree did not end there. After being
manured, and the soil having been forked, the plant
sent up two new suckers, and a second bunch of

fruit has been put out, not coming up as usual out

from the side, but it has shot up vigorously, as if

from the heart of the tree, almost perpendicularly at

first, though later its weight has inclined it so that it

rests supported on the apparently abnormal growth of

leaves. Our correspondent may be interested to know

The Green Lime Trade of Dominica.
One of the most remarkable West Indian trades

that has grown up of recent years is the Dominica
green lime trade, with Xew York. Almost every limes

consumed in Xew York comes from Dominica. The
demand arose, we believe, with the introduction of the
drink known as the 'gin rickie' some fifteen years ago.
For all other purposes for which sour citrus fruit are

reijuired, the lemon is almost entirely used. Thus the
demand for Dominica limes depends upon an accjuirerl
taste of a somewhat special and restricted kind.

At present Dominica appears to be the only supply
centre ot green limes for Xew York, but it is hardly
to be expected that the Americans will not make every
effort to develop an industry of their own, in American
tropical or sub-tropical territory, if they can. It is-

understood, indeed, that large areas are under limes in
Porto Rico. Should a satisfactory export trade to X"e\v

York become established from that island, it is possible
that it might have injurious effects upon the Dominica
trade. The demand will no doubt continue to expand,
and there will be room for fruit from both
islands: but it seems possible, in fact very probable,
that limes from Porto Kico would be placed in the New
York market in a better condition. The big American
fruit companies would no doubt provide steamers
with adequate cold storage accommodation. This would
result in a very high percentage of the fruit reachinjj
the consumer in a perfectly green condition, and not
in a jellow and sometimes in a quite over-ripe state as
occurs at present with the I)omiiiica limes at certain

periods of the year.
The American, like the West Indian, knows the

difference between a green and a yellow lime in

a beverage, and a green lime is preferred and wanted,
and will be paid for. The flavour of the green rind is

a very important factor in connexion with the value of
the fruit in a beverage. It is not merely the lime

juice itself

It would be well if Dominica planters gave these
facts their careful consideration. At the present lime

freight questions of any kind are problematical, but in

the future it ma}' happen that the progress of the green
lime trade, and the development of other fruit trades

will become more and more dependent upon adequate
cold storage, or at least upon better storage than is

available now. Meanwhile every care should be taken
to ship only sound, well-graded and freshly picked green
limes in order to maintain as high and uniform a
standard as possible in the New York market.

Whatever other sources of supply may arise in the

future, it is generally recognized from comparison with
limes grown more or less experimentally in other places,,

that the Dominica fruit, owing to some factor of .soil or

climate or constitution, is superior to all others. The
only problem is to market it in a satisfactory condition,
and to avoid the waste which is reported to occur undec

existing conditions of shipment.
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INSECT NOTES.
THE SCARABEE AND OTHER PESTS

OF THE SWEET POTATO.
In view of the present food situation, special efforts are

being made to plant various crops Laving a distinct food

value. Among these will be the sweet potato, which is one

of the commonest articles of food in these islands. It is

advisable at the present time, therefore, to bring to the

attention of planters and peasant proprietors some of the

more important insects which are liable to attack this crop,

and to suggest measures for iheir control.

Such insect pests as the scarabee or Jacobs, (Eitsce^iex

[t'ryptorhynchus] hatatae), the sweet potato moth {Protoparce

i-inyulata, ¥.), red spider (Tetranyehus telarius), etc
,
are well

known to all growers of sweet potatoes and their importance

is fully realized, often only after the damage has been done.

In these islands the sweet jiotato Is attacked by various

pests, most of which get their food from the leaves of this

plant and can therefore be controlled by the use of stomach

poisons or contact insecticidis-

The scarabee, on the oiher hand, cannot be controlled in

the ordinary way by poisoiis, since it spends most of its life

underground, inside the potato tubers or in the plant stem.

It must, therefore, be checked by some other means, and

the most practical method known at present seems to

be that cf starving it out by systematically depriving

it of its food-plant. It. is known that the scarabee

generally becomes a pest where sweet potatoes are grown
for two years or more in the same fields, but that its ravages

can be reduced by a judicious rotation of crops. Rotation of

crops alone, however, is not stringent enough, and the food

blockade to be effective, must be drawn still tighter. This

can be done by planting potato >lips known to be free from

scarabee in land where no potatoes have grown for some time,

and by keeping this up season after sea.son accompanied at

all times by clean cultivation.

In the first place, choose a plot of land where there have

been no potatoes for several seasons, and plant it with

'pickings' or small pieces of roots taken from fields known

to be free from the scarabee. These roots should first be

carefully examined for any signs of the beetle, and all roots

showing the slightest traces of infestation .--hould be destroyed.

This lan.1 can be used as a nursery plot, and as soon as

the plants are large enough, take cuttings and plant them in

uninfested land. In those islands where the E.xperiment

Station does not make a practice of growing and distributing

sweet potato cuttings, the establishment of a nursery and the

growing of plants for distribution are usually done by
e.state managers, who thus can insure the peasant proprietors

getting a supply of clean plants. It then remains for the

peasant growers themselves to see to it that these clean

cuttings are set out in land where the scarabee has not been

present for several years, and as far removed as possible from

infestation by this insect.

The nursery plot referred to above should not be kept

up for more than si.x to eight months, as after that time there

is a possibility of the plants becoming infested with scarabee.

At the end of this period the lann used for the nursery can

be forked over, and, if free from scarabee, can be used again

for the same purpose. All land badly infested with scarabee

can be planted in other crops, but care should be taken to clean

the land as thoroughly as possible after gathering in the potato

crop. All infested material, .such as roots, vines, etc., should

be buried with lime.

The following may be given as an e.xample of the

practical
value of using clean plants in the control of the

scarabee or Jacobs. -
'

It has for some years been the practice at the Experiment
Station in Antigua to grow different varieties I'f sweet

potatoes. In this way the best varieties have been obtained,
and the.se have been gradually distributed to growers

throughout theisland. who have e.xtensively availed themselves

of these oiiportunities of obtaining good cuttings. In the

course of this work an area free from the scarabee has been

has been effected, though perhaps this was not one of the

gradually obtained, and the control of this pest at the St ition

original objects of the experiments. Within the last few

years there has been a noticeable decrease of Jacobs in Antigua,
and there is no doubt that the distribution of clean plants

throughoutthe island, and the subsequent care in growing them
have largely contributed to this decrea.se. This does not

mean, however, that this pest is permanently controlled in

Antigua, but that it has been reduced to the position where it

can be kept in check in the future by a continuous employment
of the same good methods. We have every reason to believe

that these methods will be carried on with this further object
in view, now that its importance has been realized.

The control of the scarabee or Jacobs has often been
mentioned in the publications of the Imperial Department,
but it has been given again at the .same length in order

to emphasize its importance at the present time and

encourage growers to more persistent efforts to get rid of this

pest.

While the scarabee is by far the most injurious pe.st of

sweet potatoes, there are others which attack this crop from
time to time, as is shown by the annual seports from the

different islands.

Severe attacks of the caterpillar of the sweet potato moth
(I'rotoparce cingulaUi, F.

) sometimes result in the complete
stripping of the vines over large areas; but fortunately, these
attacks are comparatively rare, since this pest is usually
controlled by its natural enemies, chiefly parasites This
and other caterpillars, such as those of St/iepta hdritalU, Wlk.,
attacking the leaves, can be killed by the use of arsenical

poisons, such as Paris green, or arsenate of lead. The latter

is preferable, as it is less likely to damage the leaves.

Several species of thrips sometimes occur on the under-
side of the leaves, ])erhaps the commonest being Eutluips
insularis, Franklin. The red spidermite {I'etrani/c/ius telarius)
is also found on the underside of the leaves, and, as is also the

case with thrips, is more abundant in dry weather, and

especially in dry districts. Both thrips and 'red spider' can
be controlled by dusting on a mixture of sulphur and lime,
care being taken to reach these pests on the underside of the
leaves.

Flea-beetles sometimes cause slight damage to the
leaves of sweet potatoes, and grubs of the sugar-cane root
borer and of the hard back occasionally attack the roots.

The sweet potato weevil (Cyhu formicarius) is

a pest in Jamaica, llritish Guiana, Cuba, the Bahamas,
and the Southern United States, but .so far is not known
to occur in the Lesser Antilles. Its damage to the
sweet potato is somewhat similar to that of the scarabee,
and the remedies given for the scarabee can be applied to the
weevil.

Mention may be made here of the slug ( Veronicella

occidentalis) which attacks many plants, including the sweet

potato, when these are first .set out, and sometimes does
considerable damage. It is known in Dominica as the 'palute'
and is called the 'leather jacket' in St. Lucia. At present
the chief method of control seems to be collecting the slugs
by skewering them un sharp-pointed stakes or iron rods.
Some estates have tried the keeping of ducks to control this

pest, wdth good results.

J.C.H.
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DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
ST. VINCENT. The Agricultural Superintendent, Mr. W.

N. Sands, reports that work in the Experiment Stations in

January included picking cotton, and reaping arrowroot

manurial plots and manufacturing starch from the roots.

Several varieties of cowpeas were also sown. Plant distribu-

tion was carried on to a limited extent. In the Botanic Gardens

the chief work performed during the month was tne levelling

and grading of the driving road through the Gardens. As

regards staple crops, the manufacture of sugar and syrup was

in progress, and cotton picking was practically finished. The
Sea Island crop was estimated at .3(30 bales only, including

stains, at a meeting of cotton growers held on the 31st. The
first shipment of cotton was made during the month. Owing
to a dry December the water- supplie.s of some estates were

deficient and arrowroot reaping was retarded. Under the

head of Pests, it is stated that cotton stainers were prevalent
in the cotton fields generally, and a good deal of the cotton

picked, was stained. Investigations of certain features

connected with the life-history of the cotton stainer were

continued, and with promising results. The work of eradi-

cating the native food-plants of the pest was continued in

the Leeward District.

The Superintendent paid a visit to the Uarib Country
to investigate a report that a new native food-plant of the

cotton stainer had been found in the northern Windward

District, which is called Dabarubois' by the Caribs. The tree

was fairly common in the district and its identity, from the

fruits and leaves seen, has been established as Sterculiu

carih'i'.u. The vernacular name would appear to be a cor-

ruption of Douve bois (Stave wood). In Dominica the

tree is known as Mahoe-cochon. The identity of the species
of stainer bug which is said to feed on the fruit has not yet
been established.

The weather was seasonable; the rainfall evenly distri-

buted— Botanic .Station 7-t-i> inche.s, Experiment Station

7 57.

ST. Luci-\. According to Mr. .V I. Brooks the AgricuU
tural Superintendent, work in the E.xperiment Stations and

Botanic Gardens in January was nf a routine nature. Plant

distribution included the following: ornamental 12, economic

6, budded oranges 2 1 . vegetable seeds 6 packets. The
condition of the cacao crop is said to have .slackened,

while the lime crop was almost finished, and reaping operations
in regard to sugar-cane were in full swing. Work in connexion

with the extension of the Government Lime Juice Factory
wa-i continued. The boiler arrived from England nnd has

been placed in position and fitted ready for working.
Mr, Buekmire arrived io the colony and took up the duties

of Agricultural Assistant

I 'onsiderable attention has been paid to the question
of manufact'iring potato flour on a large scale. Practical

results have been olitained, and palatable bread containing
2.'5 per cent, of potato flour has been made. A scheme has

been drawn up, and since approved by the Governor-in-

Council, to extend this work on a commercial scale.

The Agricultural -Superintendent attended a meeting of

the Agricultural and Commercial Society on January 9, when

the Society approved the Prize Holdings Scheme for cacao

and limes, drawn up by that officer. A coming event of

interest is the proposed erection of suitable building and

machinery at lleunion for the manufacture offarine and

potato Hour

NEVIS. Mr. W. I. Howell, Agricultural Instructor, in his

report for the month of January, says in reference to the Ex-

periment Stations, that the i rops all continue to do well, good
returns being obtained from those reaped during the month.
Second picking had commenced in the cotton demonstration

plot, but the crop will not be a large one, and there is a fairly

high percentage of stained cotton. The onion crop is ripen-

ing and reaping has begun; the curing house is ready, and
onions can now be received for curing. Plant distributiom

included 9,8.50 sweet potato cuttings, 188 fc. Guinea corn,
29 lb, Indian corn, 2 ft), black-eye peas, and 2 ft). Lima
beans. Regarding staple crops, .the reaping of the cane crop
is in progress throughout the island, but poor yields are being
obtained. Planting for next season's crop is still in progiess
and germination is fairly good; in some places however, the

crop is suffering from the dry weather. The cotton crop has

nearly all been reaped, and some of the old fields are being
cut down and preparation made for the new crop. The

provi-sion crops are being reaped, but the weather is too dry
just now for planting. Cotton stainers and leaf-blister mite
are very prevalent. The rainfall recorded for the month was

only 139 inches.

VIRGIN isL.\NDs. Mr, W. C Fishlock writes to say that

during the month of January, in the Experiment Stations, the
work of clearing up wreckage left by the storm was continued.

Considerable work was done in connexion with weeding,
planting out and distribution of onion seedlings, the area

under cultivation being about ?, acre. Plant distribution

included 73,100 onion seedlings, 30 ft). Irish potatoes, and
1 4 tomato slips. There is little to report, adds the Curator,
as regards staple crops. Rainfall for the month was
1'87 inches, as compared with 3 00 inches, the average for

the list si.xteen years.

TEPHROSIA PURPUREA AS A DYE PLANT.
An interesting account of indigenous dye-producing plants

of India appears in the Tropical A;/rieultui-ist for November
191G, from which the following note on Tep/imsia, prirpurea,
well known as a green dressing plant in the West Indies, is

reproduced:
—

This is a small woody annual occurring in abundance in

the United Provinces, It does not contain any substance

yielding indigo, and its name 'Jangli Nil' is probably due to its

similarity to the indigo plant.
Clarke' and Banerjee have examined the constituents of

the leaves of this plant. They found in it a colouring prin-

ciple allied to ijuercetin or quercitrin (vide Traiiswtioii.<

C/finiciil. Society, 1910, Vol. 97). Owing to ihe difiiculty of

separating the yellow principle from the chlorophyll,
efforts to obtain a puie yellow from Tephrosia have

only been partly successful The colouring matter is however
of great value, as it yields dyeings which are comparatively
fast to light washing and milling. The yellow principle was

separated by extracting the dry leaves with alcohol, diluting
the e.xtract with water, and washing away the chlorophyll
with petrol. The purified colouring matter gave excellent

shades of yellow in conjunction with various mordants. On
account of the abundance of the plant it may be worth while

devising a suitable process for extracting the yellow

colouring principle. It would, no doubt, be very welcome
wherever Fustic and quercitron bark are still in use. A
decoction of the leaves of Tephrosia dyes wool mostly dull

brown shades in conjunction with the various mordants,
the most brilliant shade being that on Tin Mordant. The

dyeings, however, possess very good fastness to milling.
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GLEANINGS.

It appears from the London ChamUr nf Cninmer'e

Jotirnal that there are great possibilities for the cultivation

of sis-il in Egypt. Those interested in this question, and in

the development of sisal plantations, should communicate

wilL tljf Ministry of Finance, Cairo.

It is somewhat surprising to learn that in Porto Rico

there is an ai-tnal det:re 'se in t'le acreage of cane now under

proHr.cti'in. The Lonisidv a Planter for December 30, 1916,

.states !hat -rinding began very early for the present crop.

It is "'Iried thai excessive rainfall injured seed cane.

What is believed to be the largest Hevea rubber tree

is described in the India Ruhhtr World for January I. The

tree, which is situated ncir the river Acre, in Brazil, is 127

feet in oirciiniference fi«^ the ba.=e, and has a record of yielding

for I'iO d.vi an average nf -22 lb. of rubber a day.

Many li'^es of research, says Science for October 6, 1916,

are in da ly progress in our laboratories, whose object is the

discovery oi accelerants' for ceiiain chemical reactions. It

is asked whetlic it should not be found possible to discover

speC'fic 'acetic ants' which would increase the rate at which

pota.-h ciiulci lie rendered available for the use of the plant

in the si'il.

Reference is made in the lalernational 5«;/ar Journal

to the severe drought that has been e.^perienced during the-

past year in the Argentine. This has not only reduced the

sugar output but has made the grain crop almost a total

failure. The Argentine Government has just issued a decree,

which permits of the importation of 7.3,000 ions of sugar,.

•5.5,000 tons of which will be refined. Usually the Argentine
can manage to e.xport considerable quantities of sugar.

Accordi fi to a special article in Science for October 6,

1916, experiments with discs of Opuntia have shown that both

youn" Hud old plant tis.sues take up more water when neutral

or nlkalino Acidity, therefore, in addition to retarding

enzymatic action, presumably including respiration, would

operate to !e.ssen growth by its effects in decreasing

imbibition by plant tissues.

It is sta ed in the Louisiana Planter for January 20,

1917, hat ih ; outlook for the sugar crop in Panay and Xegros,

of the Phili| pines, is not good. Since planting time of

last year up '.o D cember there had been only about twenty
consecutive davs of sunshine. It r.ained almost continuously,

and many ]
ianrer.s were oblii;eil to replant their fields

sever.al time.''

A^".f rdi'j: to the Wea.Uli of India for November 191(!,

•T Fi-euc.>i jo ii-na' oihims that in the French Army exhausted

orange ncei is e'n^iloyed as an aperient. The peel is boiled

for an nuuv. Ih liquid is u.std for preparing flavouring

mixture.-., ard the refuse is dried and given freely. It not

of the intestinal canal, but

Spirochaetes- -elongated, spiral micro-organisms —occur

very commonly in the intestinal canal of man and animals,

supposedly as harmless saprophytes. In a paper in the

Annuls of Tropical Jledicine and Parasitologi/, however,
it is suggested that they may be capable of pathological

activity, either by spreading into the blood vessels and

producing a generalized infection, or by invading the cells

of the intestinal walls, or even by mechanical irritation.

A suggestive address is published in Science for October

6, 1916, on the analysis of living matter through its reactions

to poisons. It, is claimed that we must attempt to classify

living tissues in groups not determined bj' their morphological
or even functional characters, but by their ability to react to

chemical agents. The reaction of tissue to alkaloids is

especially interesting, and the correlations should enable one

to detect the presence of certain poisons by the reactioi.s of

the tissues, as well as the tissues by their reactions to poisons.

The death is announced, in Nature fur January 25, of

Dr. Henri Emile Sauvage, founder, and until recently,

director, of the Station Aquicole, Boulogne-sur-Mer. Dr.

Sauvage studied fishes, both recent and fossil, from every

point of view, and published a long series of memoirs and

papers bearing both on zoology and geology, and on several

economic qnestions connected with these sciences. He made

many contributions tn knowledge of the fishes of West

Africa, Indo-China, and Madagascar.

Mr. A. O. Thnr.-iton of St. Kitts has done much to

remove once and for all the impression that has prevailed in

certain official quarters of the United States, that the West
Indies are not provided with efficient milling plants for

grinding sugar cane. In the Louisiana Flanlcr for .January 6,

two photographs c^f the St. Kitts Central and its shipping
wharves are published, together with a letter and other infor-

mation sent by Mr. Thurston to show that even a small

inland like St. Kitts can easily stand comparison in regard
to equipment with anything on the same scile in Cuba or

America.

only sf dins i.j .aunjlate the action

stimtn.-U : i>K well the flow of bile.

Reference is made in the London Chainher of Commerce
Journal for .January 1917 to Brazilian Piteira fibre.

Commenting on this commodity, Mr. Lyster H. Dewey,
Botanist in charge of fibre investigations, ['nited .States

Department of Agriculture, says: "There would probably be

little diflicnliy in finding a market for piteira fibre in the

United Slates at the present time if it can be produced in

commercial quantities, ,ind of a uniform quality equal to the

>ample submitted. In order to obtain the best market v^lue,
the fibre should be cleaned direeth' from tlie freshly cut green
leaves and not from wai(ir.^oaked leaves. It is very doubtful,

however, whether this fibre, which is finer and softer than

henequen from Yucatan, would command a price equal to hen-

eqnen fibre, especially for the first shipments .Manufacturers
could not afford to piy more for this filire than for heneipien
until they h.ad le<rncd by actual experience how it could be
worked n]i to best advantage.



Vol XVI. No. 388 THE AGRICULTURAL NEWS. 77

WORK OF THE AGRICULTURAL
DEPARTMENT IN GRENADA.

The periodical progress report on the work of the

Agricultural Department, Gienada, for the quarter ended

December 31, 1916, has been received, and the chief points

of interest are summarized in the following notes

Agricultural inspection and instruction in the country
districts included visits to estates in St . John's and St. Mark's

in connexion with cacao tlirips investigation; and in

St. George's, St. David's and St. Andrew's on froghopper

investigation and control work. A demonstration in concen-

trating lime juice was also given in St. Andrew's.

The Agricultural Instructors brought the work in

connexion with the Prize Holdings Competition to a close,

with the judging of the holdings, and taking part in the

meetings held for the distribution of the prizes. Besides their

general instruction work, they were engaged, amongst other

matters, on corn selection for seed storage purposes and

investigation in connexion with the shortage of cattle for

food.

Work in the Botanic Gardens has included, in addition

to the routine matters, operations of economic value such as

the sowing and resowing of lime seeds to provide 30,000

plants potting and grafting mango plants, budding orange

plants, and transplanting orange stocks, constructing temprn

rary corn-drying racks, and fumigating corn on the cob.

In regard to the experiment stations, it is stated that

at the lime station.s in the various parishes, the progress of

the lime trees is on the whole, satisfactory Routine work

has been maintained, and crops of yams, horse beans, tannias,

Lima beans, cowpeas, etc., are being harvested.

Concerning industrial progress, it is mentioned that the

total picking of cacao to the end of December, though not up
to the level of last year, which was unusually high, is equal
to a good average crop. The nutmeg crop is reported to be

showing very satisfactory progress. Good progress has been

made in lime planting during the quarter; this work has

now closed down, awaiting the next planting season.

During 191.5 and 19115 the number of lime plants dis-

tributed by the .-\gricultural Department totalled 54.4-'il,

which, allowing for losses and variation in planting dis-

tances, are sufficient to establish about 36-5 acres. The

acreage under limes at the end of 1916, is estimated as

follows: Grenada, 533 acres; Carriacou, .591; or a total of

1,124 acres. In view of the increasing extension in lime

cultivation, it is suggested that the time is approaching when
the question of establishing a Government lime juice factory

on the lines of that in St. Lucia, luay usefully be considered.

The pests observed during the quarter were the sugar-

cane froghopper, said to be closely allied to or identical with

Tomaspis mria—the species which for some years has been

a destructive pest on canes in Trinidad;—and cacao thrips.

Remedies for combating these were advised and applied.

In regard to Land Settlements normal progress appears
to have been maintained in this section of the Department's
work. As a measure of precaution against possible

shortage of seed corn among peasants for spring sowing,

60 barrels of corn on the cob selected from peasants' crops

in November were purchased, and stored at the Botanic

Gardens. The corn was hung on specially constructed drying

racks, to be subsequently shelled and stored in a bin.

Details are given in the report under review in regard
to plant distribution, which show a total of 8,528 for the

quarter, and 30,332 for the period April-December; exclusive

of a large number of seeds and cuttings. This reflects the

importance of the nursery work at the Botanic Gardens

in developing the local agricultural industries.

Agricultural Instruction Work in Grenada.—His Excellency the Governor of the Windward Islands
has furnished this Office witli copies of the monthly reports
of the Agricultural Instructors of the Department of

Agriculture. Grenada, for .January 1917. Both reports show
evidence of very considerable activity. It is stated in the

first that the peasant proprietors' holdinas were visited in the

Parishes of St. David and St. Andrew. The land settlement
and experiment plots at Morne Rouge, Westerhall, and St. Cyr
Mountain were also visited. Attention was given to the

problem of thrips control, and estates were visited in

connexion with this and other pests. Progress of work on
the experiment plots appears to have been satisfactory.
Good crops of beans and peas were obtained and cotton was
found to be satisfactory in Carriacou. As regards the condi-

tion of crops on the estates, cacao was coming in satisfactorily,
and although it is unlikely that this crop will reach as high
a figure as the last, yet the prospects are good for an average
crop. The prospects of the nutmeg crop are recorded as being
satisfactory. Oranges have yielded an abundant crop and
are still plentiful. There has been a considerable waste in

this crop during the season. The suggestion might be made in

connexion with this that it might prove practicable to manu-
facture orange oil from the surplus fruit.

The report of the second Agricultural Instructor

refers to visits paid to St. John's Parish, St. Mark's
and St. George's. Instruction work was of the same
character as formerly, stress being laid upon the need
for deeper and more properly placed drains. Good methods
of culture were recommended. Many peasants were encour-

aged, and many have promised to enter and compete
under the next prize-holdings scheme to be held this year.
It is satisfactory to learn that the mountain lands are being
cleared by the peasantry for the purpose of cultivating ground
provisions. Despite the severity of thrips attacks, the cacao

crop was considered likely to be a normal one. The report
concludes with a few remarks on live stock. The number
of animals in the island appears to be below the require-
ments. It is suggested that efforts to encourage the

rearing of more animals might be stimulated by the

formation of a breeders' association, either under the auspices
of or through the Agricultural Society.

Board of Agriculture, British Guiana.—The
Secretary of the Board of Agriculture, British Guiana, has

furnished this Office with a copy of the agenda of a meeting
of the Board held on February 1, together with an extract

giving an account of the meeting. Amongst the various

matters referred to by Professor J. B. Harrison, C.M.G., was
the action taken by the Board to issue special posters

giving directions for rice planting. A scheme adopted by
the Combined Court, for the training of student assistants

at the Department of Science and Agriculture, was then

laid on the table. After referring to the desirability of

adopting in British Guiana, the Jamaica scheme of subsidized

men as Agricultural Instructors, the Director proceeded to

refer to the demonstration plots in Berbice and the Victoria

Belfield Agricultural .Show, which does not appear to have

been as successful as might be desired. Professor Harrison

then said that at the last meeting it was decided to place
at the disposal of the Agricultural Association a few b'lars

of good breed for the rearing of pigs in important centres.

Two boars had been purchased for the purpose, but the

difficulty arose as to ihe cost of housing the animals.

Amongst the final matters referred to was the satisfactory
sale of the rubber grown by the Department in 1916. <Jne

quantity of this rubber, about 1,000 lb., fetched 3s. 4W,
per B)., and another lot, a little over -500 lb., realized 2s. 6|rf.

per R.. while a third lot, 1,000 lb
,
was now awaiting sale.
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PLANT DISEASES.

CITRUS CANKER IN SOUTH AFRICA.
Miss Ethel M. Doidge, Mycologist to the Union

Depanment of Agriculture, South Africa, gives an account,

in Scieyu-e Bulletin No. 8 of the Department, of the

origin and hi.story of citrus canker in that country.
In 190.5-6 a number of grape-fruit trees were imported
from Florida and planted in the Govei'nment Experi-
mental Orchard at Warnihaths, in the Transvaal. When the

trees began to bear in 1908, a few spots were noticed on the

fruit, and in the wet summer of 1908-9, the disease began
to spread with incredible rapidity and went right through
the orchard. Vigorous remedial measures were applied and

the trees were repeatedly sprayed with ammoniacal copper
carbonate. In spite of this, the whole lemon and orange

crop of 1909 was too unsightly to sell. In liUO the trees;

were pruned and sprayed with Bordeaux mixture, which

checked the disease at once. The new growth was healthy, and

the 1911 fruit crop free from di.sease Spraying was repeated
in 1911 and 191l', and nothing more was seen of the disease

until 191(1, when slight infections were noticed on a few

grape fruit trees.

This success of Bordeaux spraying is in direct contrast

to the recorded Florida experience, but agrees with the Texas

experience described by Grossenbacher (Phytopathrjlogy,

VI, p. 29).

A few other Transvaal orchards have been found to be

affected, and in each case the disease can be traced to the

importation already referred to.

Miss Doidge has established, by cultural method.s, the

identity of this causative bacterium with Pseudornovas citri,

Hasse, now accepted as the cause of the Florida outbreak.

The story is not without its moral for West Indian

planters in general. So far as this particular di-sease is

concerned, the legislative action taken should be sufficient,

provided that the regulations made are carefully enforced.

A number of citrus plants imported from Florida before

the existence of this disease was known have been examined
at the Dominica Gardens by the writer, and have shown no

sign of infection.

A COLLAR DISEASE OF PIGEON PEAS.
Mr. J. C. Moore, Superintendent of Agriculture, firenada,

has forwarded a report by Mr. Malins-Smith on a disease of

the pigeon pea bush, Ctijantis indicus, which has caused

somewhat .serious losses in the island of Carriaeou. The
disease has a scattered distribution but is held to be

responsible in some areas for the death of as many as fifty

trees to the acre.

A number of specimens have been forwarded for

examination, and from these it would appear that the seat

of the affection is in the stem and roots in the neighbourhood
of the collar. Several fungi were present on the specimens,
but of the.se the only one which appeared to be quite

general, and to be most closely associated with the lesions

found, is an Ascomycete which forms a black stroma through-
out the bark of the affected regions, and produces very
numerous perethecia and pycnidia in the outer bark.

The perethecia occur in dense clusters, more or less united

towards the base, and have rather long necks which project

through cracks in the outer bark. As the latter weathers

away the perethecia themselves become exposed. Both

pyenospores and ascospores are ejected in white tendrils.

The former are oval or oblong, the latter are somewhat

irregular in outline but tending to be coffin-shaped Both are

unicellular and hyaline. The wood becomes filled with
dark coloured hyphae which give to it a slaty grey appearance.
Some of the thicker stems were split radially and fluted, owin"
to the development of longitudinal ribs of new wood on
the surviving sectois of previously diseased stems. It would
seein that the disease is one that only makes headway
at certain seasons. Inoculation experiments will be made
with the fungus when the conditions appear more suitable

than they are in the present dry weather.

As the di.-<ease is present mainly or entirely in peasant
holdings, an attempt is being made with the aid of a grant of

£10 from the Grenada Government t reduce the

prevalence of the disease by digging up and burning the
affected plants under official supervision.

Stem or root diseases of pigeon pea are rather frequent
in the.se islands, but so far as is known to the present writer

they have been sporadic in their occurrence and have received
little attention. It is desirable, now tint the subject has beerk

brought to notice, that the occurrence of any cases should be

re]iorted to this Office for investigation.

POISONING A COCO-NUT PALM.
Reference has been made in this Jnurnal (Vol. XV,

p. 254) to the poisoning of trees with sodium arsenite, and

particulars given of a method of application which has been

adopted with success in the case of the ordinary (dicoty-

ledonous) lype of tree.

The writer recently had occasion to test the eff'ect of

the poison on a well grown but almost barren coco-nut palm
some twenty years old. With a 1-inch auger a hole was bored

slanting downwards into the base of the stem, penetrating
about two-thirds of the diameter. About li oz. of sodium
arsenite was introduced the hole filled with water, and

plugged. The water was renewed two or three times in the
next few days. At the end of one week the expanded leaves
had assumed a reddi.sh colour: in two weeks all the leaves

were obviously dead, and towards the end of the third week
the central column, including the bud, came to the ground.

There has been some dispute, in discussions, of the
effects of coco nut root di.seases, as to whether the rotting
of the bud obsir\ed in many cases was to be considered as a

consequence of the root trouble, or of an infection with
the bud-rot disease.

It is noteworthy that in this poisoned tree the soft

tissues about the base of the central column became invoked
in a putrid soft n>t, and this so quickly, that in less than
three weeks the whole heart came away. The weather during
the period was very dry and windy, and the tree was in an

exposed position There can hardly in this ca.se be any
question of infection with a special bud-rot organism, since
the di.sease is quite unknown in Birbados.

Excepting the leddening of the outer leaves, the genend
appearance of the tree was exactly that described as typical
for the form of bud-vot disease which first affects the heart.

The experience emphasizes the need for caution in attributing
this type of failure to the pre.sence nf the specific bud-rot
disease. Apparently the infectious nature of that affection is,

in the present state cif our knowledge, the inly distinguishing
feature on which reliance can he placed.

W.N
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NOTES ON PLANTS IN THE ST. VINCENT
BOTANIC GARDENS.

Each year the Report on the Agricultural Department ot'

St. Vincent contains interesting observations on plants estab-

lished, or newly introduced into this Garden. During 191.5- 1 6,

a, new rose garden was formed in a portion of the nutmeg

grove, which was cleared for the purpose. The roses planted

consisted of tho.se which had been found to thrive fairly well

under local conditions. There were several good roses whose

names were not known, but araonj; the named varieties were

the following:
—

Mamam Cochet Waban
Souvenir de la ilalmaison York and Lancaster

Snow Flake Devoniensis

Chanipion of the World Prince Rupert
Bertha Clavrl La Martinique
Souvenir d'un Ami ^[adame Cammille

Catherine Mermet • >[arie Guillot.

The Bride Xiphetos.

Monthly Marie van Houte

Ruben Ktoile de Lyons
La France Paul Neyron

A few years ago there was introduced from Trinidad

the Nicaragua cacao shade tree or 'Madura' {Gliricidia niacu-

lata). This proved to be a most useful introduction. It is

now distributed throughout the Colony, and besides its use as

a shade tree for cacao, it is e-ictensively employed for wind-

breaks, hedges, fence and pen posts. The tree grows readily from

cuttings of all sizes, and is rapidly supplanting other native

trees used for similar purposes. Being a leguminous tree, it

enriches in nitrogen the soil in which it grows so that plants

in adjoining lands do not suffer. The prunings also make an

excellent mulch for arrowroot and other crops.

The result of grafting the terracotta Bougainvillaea ( Bou-

yainiiillaea specta/jilix, var. laterita) on the C'>mmou Bou-

gaiHI- iLlaeii glabra, var. Sanderi'ina, has proved a success in

that the species grew and flowered much better and was far

less affected by wet weather than when grown on its own roots.

The silver3--leaved juniiier (Jmnperus pachyphloci)
continued to thrive; one of the plants is already 4 feet in

height.

During investigations connected with the local flora, the

Agricultural Superintendent discovered
'

a white-ilowered

variety of the Easter Blossom' (Securidaai Lmnarckii).

Enquires were nnde of different botanical authorities, but

this furm does not appear to have been previously noted.

The plant is likely to be an interesting and useful acquisition

to the Gardens. It was propagated by means of cuttings.

In a recent issue of this .Journal, the interesting old tree,

the only specimen known,—Spachci pciforatix,-- showed signs

of decay, and it is unlikely that it will survive many years;

fortunately a limited number of young plants have been

raised, one of which was planted out in the Gardens.

The flowering and fruiting of the Cow tree [Brosimum

yalactodendron) has to be recorded. This tree yields a milk

which is commonly used as an article of food in South

America. The milk is obtained by making incisions in the

trunk. It is stated in the Treasury of Botany that, unlike

many other vegetable milks, it is perfectly whole.some and

very nourishing, possessing an agreeable taste, like that of

sweet cream, and a p'easant balsamic odour; its only unpleas-

ant cjuality being a slight amount of stickiness.

Abnormal Rainfall in St. Vincent.—His Honour
the Administrator of St. Vincent has furnished this Office

with an interesting chart, prepared by Mr. "W. N. Sand.",

Agricultural Superintendent, .showing the annual rainfall at

the Botanic Gardens in St. Vincent for the last twenty-three

years. His Honour points out that the totil rainfall in 1916,

namely 137'6.3 inche.s. was by far the hiahest recorded during
that period, being 31 •2") inches, or 293 per cent, in excess of

the annual average of 106 38 inches for the preceding twen-

ty-two years. It is expected that this chart will be published
iu the next annual report on the St. Vincent Department
of Agriculture.

Further Work against the Cotton Stainer
in St. Vincent.—Mr. W. N. Sands's campaign against the

cotton stainer in St. Vincent bj' means of the eradication of

the food-plants of this pest, chiefly John Bull and silk-cotton

trees, continues with unabated vigour. Up to -January 31

a total of 11, .566 John Bull trees, and 1,1+8 silk-cotton trees,

in addition to thousands of seedlings had been destroyed.
As previously pointed out in other references to this

work, gangs of men under special inspectors have been

enrolled, and the discovery and felling of these large trees

call for much energy and perseverance. I'p to .January 31,
the expenditure was £232 16?., which total includes claims

for damage to property amounting to .i40 5s. 6d.

The eft'ect of the above work, which appears to be making
good progress and, we hope, nearing completion, will no doubt
be seen in the improved condition and more satisfactory

yields from the cotton crop next to be planted.

Poisonous Lobsters.—The book dealing with the

history of Xevis, referred to in a note in our last issue,

contains an interesting reference to the poisonous character of

certain lobsters. According to the writer, the Rev. Smith,

the lobsters that are found on the western or leeward side

of the island were in his day regarded as very fine eating,

whereas those taken on the easiern or windward side were

found to be poisonous. This was attributed to some
unwholesome kind of food on the windward side, and was

imagined to be something containmg a virus. The poi.soa

is stated to have worked stron jly, producing violent vomiting
and other painful and dangerous effects.

DEPARTMENT NEWS.
Information has been received by cable to the

effect that the Itnpenal Commissioner of Agriculture
arrived in Jamaica on February 2-1, As stated in the

previous issue of this Journal, Sir Francis Watts left

for Jamaica on February 19; he is expected to return

to Barbados some time in April.

The scaracity i.)f potash has stimulated enquiries in

Queensland concerning the potash content of certain trees,

small plants and shurbs. According to the Queensiand

Agricultural Journal, the ash of 'Blood-wood' contains .552

per cent, of potash, while that of 'Red gum' contains 417.

The ash of pine-apple plants contains 1502; banana plants

38'84; si-sal hemp 8'00; cane tops 649; and cane trash 4-90

per cent.
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MARKET REPORTS.

London.—The West India Committee Circulae,

Januaiy 25, 1917.

Arrowroot—2,"jjd. to 'mid.

Balata—Block. 2/5^ to 'J/'iOJ; Sheet, :^/S to 3/9.

Beeswax—No quotations.
Cacao—Trinidad, 7H/-; Grenada, 00/. to 71 ti; Jamaica, 62/-.

Coffee—Jamaica, no quotations.
Copra—£43 10s to £44.

Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, 34a'. to 36rf.

Fruit—Bananas, £17 per ton: Oranges, no quotations.

Fustic—No quotations.
Ginger—Jamaica, no ((uotations.

Isinglass—No quotations.
Honey—Jamaica, 4'.'/- to 63/-.

Lime Juice—Raw, 2/9; concentrated, £22; Otto of lime

(hand-pressed), no (juotations.

Logwood—No quotations.
Mace— Id. to L'd.

Nutmegs—lOrf. to 2/-.

Pimento—3jjr7.

Rubber—Para, fine hard, no quotaitons; fine soft, no

quotations; Castilloa, no quotations.
Rum—Jamaica, 4/l> to 4/7.

New York.—Messrs. Gillespib Bros. & Co., February

'J, 1917.

Cacao—Caracas, l.")e. to la^c; Grenada, 14^0. to 14|c. ;

to 13c.;

1-OC to

Barbados,
*!l-00 to

Trinidad, 14|c.
to 14*c. ; Jamaica, 12Ac

Coco-NUTS—Jamaica and 'Trinidad selects, i

$22-00; culls, $1200 to $1300.
Coffee—Jamaica, 10c. to 12c. per ft.

Ginger— 15|c. to 18c. per ft.

Goat Skins—Jamaica, .*l-25; Antigua and ;

$11.5 to -SI -2;".; St. Thomas and St. Kitts,

§115 per ft.

Grape Fruit—Jamaica, $1-50 to $l-75.

Limes—$5-00 to >*fi 00.

Mace—41c. to 4.Sc. per ft.

Nutmegs—22c. to 24c.

Oeanoes—$1 -50 to $2o0.
Pimento— 5i,'c. per ft.

Sugar—Centrifugals, 96°, 4*.'c; Muscovados, 89°, 4-28c

Molasses. 89°, .3 Site, all duty paid.

Trinidad.—Messrs. Gordon, Grant & Co., Febuvary 23.

1917.

Cacao—Venezuelan, il4(Ki to $14-25; Trinidad, $17

$17-76.

Coco-nut Oil— $1-4."! per Imperial gallon.

Coffee—Venezuelan, 12Ai;. to 14|c.

Copra—$7-25 per 100 ft.'

Dhal—No quotations'
Onions—$7-00 to $800 per 100 ft.

Peas, Split—$10-00 per bag.

Potatoes—English, S4(I0 to $5-00 per 100 ft.

Rice—Yellow. $s-40 to $H-75; White. $9-25 per bag

gjTo\B—Americ.m crushed, no quotations.

28 t.:

Barbados.—Messrs. T. S. Gaep.away & Co., February 20,

1917; Jas. A. Lynch .t Co., Ltd., February 21,

1917.

Arrowroot—$5 00 per 100 ft.

Cacao—$11 00 to $12 00 per 100 ft.

Coco-nuts—$24 00 husked nuts.

Hay— Sf1-80 per 100 ft.

Manures—Nitrate of soda $9000; Cacao manure, no

quotations; Sulphate of ammonia, SllO'OO to $112 00

per ton.

Molasses—No quotations.
Onions—$6 03 to $7-00.

Peas, Split—S9-75 to $1000; Canada, no quotations.
Potatoes—Nova Scotia, $6 00.

Rice—Ballam, $8-55; Patna, no quotations; Rangoon
no quotations.

Sugar—Musco\ado centrifugals, $4-50.

British Guiana.—Messrs. Wikting i Richter, Decembet

30, 1916; Messrs. Sandbach, Parker & Co.
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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. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is. 2^.;
Volumes II, III, IV, V, VI, Vn, VHI, IX, X, XI, XH, XIII, XIV and XV:—Price 2s. each; Post free 2s. Sd., where

complete. (Ill, 2. IV, 3; and V, 2 and 3 are out of print.)
Volume XV, No. 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks 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 eighty-two. Those mentioned in the following list are stDl available; the rest are out of print.

SuGAB Industry. <teneral.

Seedling and other Canes at Barbae!, k (7) and (22) Scale Insects of the Lesser -\ntilles, Part I, price
in 1900, No. 3, price 2d.; in 1901, No. 13; in 1902 4^.

;
Part II., price 4rf.

No. 19; in 1903, No. 26; in 1904. No. 32; price 4rf. each. (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
tions. Price 2d.

Seedling Canes and Manmial Experiments at Barbados, (60) Cotton Gins, How to Erect and Work Them. Price 4d.

in 1903-5, No. 40; in 1904-6, N... 44; in 1905-7, No. 49; (65) Hints for School Gardens, Fourth Edition.

in 1906-8, No. 59; in 1907-9, No. tJ2,No. 66, price 6rf. each. (71) Insect Pests of the Lesser Antilles. (Handbook). Price

(unbound) Is. 3d. Bound in cloth, 2s. 3d.

Seedling and other Canes in the Leeward Islands, (72) Lime Cultivation in the West Indies. (Handbook). Price
in 1900-1, No. 12; in 1901-2, Nu. 20; in 1902-3, No. 27; (unbound) 9d. Bound in cloth. Is. 8d.

F^'% W .k'" ^'?S;p'/%""i-o"-^®'^^?\^^'-ir (73) Root Borers and other Grubs in West Indian Soifa.
190o-6, No. 46; in 1906-7, No. oO; m 1907-8, No. o6;

^ '

Price 6d

price6?'eaTh^'
'" ^^^^"^' ^"' ^^' '" ^^''^'^^' ^''' ^^'

('*> Cotton Cultivation in the West Indies. (Handbook). Price

(unbound) 9c?. Bound in cloth. Is. 8d.

MMurial Experiments with Sugar-cane in the Leeward Islands,
(75) Insect Pests of Sugar-cane in Antigua and St. Kitts.

in 1902-3, No. 30; in 1903-4, N-. 36; in 1904-5, No. 42; ^.^^ t j-^' T t. .j
in 1905-6, No. 47; in 1906-7, No. 51; in 1907-8 No. 57 '^ ^*1'*" ^°™- /"'*=

-^^
-p

- „ .

in 1908-9, No. 64; in 1909-10, No. 68 price 4rf. each. JlH
Erj-sipelas and Hoose. Pnce 2rf.

' ^
nS) Onion Cultivation. Price 3a.

_ „ . . , T , T , , (79) Root Diseases of Lime Trees in Forest Districts. Price 3d.

^'Tofn^i^P^^T.'J^o'"- foVfiT J^^fS' •

, u (80 Hints to Settlers in .St. Lucia. Price 6rf.m 1910-11
; m 1911-12; in 1912-13, m 1913-14, price Is. each. ^g^^ Agricultural Resources of St. Lucia. Price 3rf.

(82) Indoor Gardening for Schools. Price 6d.

The above will be supplied post free for an additional charge of ^d. for the pamphlets marked 2d.; Id. for ihoee

marked id. and for Nos 73 and 75; IW. for Nos. 40, 44, 49, -59, '62, 6.3, 67 and 74. Postage for No. 71, id.

•ad for No. 72, 2d.

The 'AGRICULTURAL NEWS': A Fortnightly Review.
The '

Agricultural News '

contains e.xtracts from official correspondence and from progress and
otber 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

2$. 2d per half-year, or 4s. 4d. per annum. Volumes IV to XII complete, with title page and index, as issued—Price 4s. each—
Port 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

cepies 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. DuL.\u &, Co., 37, Soho Square, W. Grenada: Messrs. Thos. Lawlor & Co., St. George.
West India Committee, 1-5, Seething Lane. St. Vincent: Mr. J. D. Bonadie, 'Times' Office.

Barbados: Advocate Co. Ltd., Bn ,id Street, Bridgetown. St. Lucia: Mr. R. W. Niles, Bgtanic Station.

Jamaica: The Educational Slpily Company, 16, King Dominica: Mr. J. R. H. Bridgewatbk, Roseau.

Street, Kingston. Montserrat: Mr. W. Robson, Botanic Station.

British Guiana: The Aegosy Co., Ltd., Georgetown. Antigua: Mr. S. D. M.alone, St. John's.

Trinidad: Messrs. Muik-Maesh.u-l & Co., Port-of-Spain. St. Kitts: The Bible and Book Supply Agency, BassetbbM

Tobago: Mr. C. L. Plagemann, Scarborough. Nevis: Messrs. Howell, Bros., Charlestown.

Caiiada: Lewis W. Clemens, 71, King Street, West, Toronto.
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THE BEST MANURE FOR COLONIAL USE
IS-

Dissolved (Soluble) Guano
FOR suaAl:^-CA]^E AJSiT) g^kneral use.

TRADE MARK.

APPLY TO LOCAL AGENTS OR DIREOT TO:-

THE ANGLO-CONTINENTAL GUANO WORKS,
(LATE OHLENDORFF'S)

London Ag-ency: Dock House, Billiter Street, London, E.C.

Barbados Agents: James A. Lyneh & Co., Ltd., Bpidg-etown.

WEST INDIAN BULLETIN,
Vol. XVI, No. 1.

Containing the following papers: Report on the Prevalence

of some Pests and Diseases in the West Indies during 1915,

by H. A. Ballou, M.Sc, and \V. Nowell. D.I.C; Rosellinia

Root Diseases in the Lesser Antilles, by W. Nowell, D.I.C;
The Shedding of Flower Buds in Cotton, by S. C. Harland,

B.Sc; Notes on Resistance to LeafBlister Mite with Special
Reference to Budded Cotton.s, and to Cotton Hybrids, by
S. C. Harland, B.iSc; On the Oenetics of Crinkled Dwarf

Rogues in Sea Island Cotton, by S. C. Harland, B.Sc; The
West Indian Cotton Conference, l'.)16, by W. Lawrence Balls,

Sc.D., and John W. McConnel.
Index aiid Title page for Volume XV will be issued with

this number.

PRICE 6d. each. POST FREE 8d.

BORDEAUX MIXTURE.
For use in nixiDg the above, we stock

SULPHATE OF COPPER.
Bordeaux is recognized as -the best mixture for destroy-

ing fungous pests on tlie rind of the cane plant prior to

planting.

Assure a goud spring, by using this mixture.

To be obtained from

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

WHITE PARK,
BRIDGETOWN, BARBADOS.

DEPARTMENT PUBLICATIONS.
JEIA.NJ3I300K: SEJ:^IE.^,.

Insect Pests of the Lesser Antilles. Pp. 210, Figs. 185. Price (unbound) Is. 3d.Bound in cloth, 2s. Sd.

Lime Cultivation in the West Indies. Pp. 136, Fig.s ^7. Price (unbound) 9rfBound in cloth, 1». 8. A

Cotton Cultivation in the West Indies. Pp. 118, Figs. 5. Price (unbound) BdBound in cloth. Is. Sd.

Printed at Offi-'p of Agriculturnl Reporter, 4, High Street, Br' i ^bown, Barbados.
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CANADA
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PANAMA CANAL & PACIFIC PORTS

REGULAR MAU., I'ASSEN* ;Ell AND OAROu .SERVICES FROM THE
UNITED KINGDOM TO '

BRAZIL, URUGUAY & ARGENTINA

Via Spain, Portugal, Madeira & St. Vincent
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STRAITS SETTLEMENTS, HONG-KONG, CHINA ^

& JAPAN- ^==^
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Branches at BARBADOS, Trinidad, Tobago, Oemerara, Colon, Jamaica, Antilia, New York, Halifax N.S., Buenos Aires, Santos, Sao Paul*

Rio de Janeiro, Madrid, etc,



IHE AGHIfL'LTtTKAL NK\V>..

What it Costs a Country
TO Keep Ticks

THE CASE OF THE UNITED STATES eATTLB TIOM

Brtraet jrom U.S. Dcpi. of Agric-.thure, Bulltiin No. 261.
" The Catite Tick

in Us Rdiithvi I0 Southern Agriculture." by AUGUST Mayer :
—

" What it costs the Southern States to harbor the cattle tick is not

easily calculated, but from observation and experience we can estimate
this loss with some assurance of approximating the truth.

BEEF CATTLE. " Below the quarantine line we have something
• jver 15,000,000 cattle, the total farm value of which is given by the last
census as nearly $183,000,000. The cl.iiry cattle are credited with a value
• rf about $58,650,000, and the other cattle with over $:i24,ooo,oc'0. From
ihservation and experience I estimate that a shrinkage in value of 202 in

attle, other than dairy cattle, is due to the effects of the cattle tick. In
'Hind numbers this would mean a loss cf $25,000,000 for beef cattle."

DAIRY CATTLE. " In the case of dairy cattle, considerable damage
^ e.xperienced because of the extra feed required, and the shrinkage in the
How of milk caused by tick infestation. It is believed that an estimate erf

55; of the total value of the dain- cattle is not overcharging the tick. This
means an annual loss of nearly' jt3,000,000 for dairy cattle. The total

depreciation then of southern cattle, on account of the tick, would be

$28,000,000."

HIGHER DEATH RATE. " The average death rate among cattle in
the tick-infested area for the year 1904-5 was about 8.33s ; in the tick-free
area it was about 3.12^. The total number of cattle that died in the tick-

infested area during the year ended March 31st, 1905, was .about i,;!5o,ooo.
The average farm value of these soi:them cattle may be put at $12,

according to the Bureau of Statistics ; therefore the total annual loss from
Jeath in the tick-affected States amounted to $15,000,000. The average
leath rate in the quarantined States being nearly three times as gre.at as
iiat in the tick-free States, it is not unfair to assume that two-thirds of
lii< loss by death is directly attributable to the tick, that is $10,000,000."

DECREASED FECDNDITY. •' There is a further loss to be recorded

igainet the tick in the reduction of the fecundity of the female cattle, and
\perhaps also in the greater proneness of tick-infested cattle to diseases or
abnormal conditions of the reproductive organs."

EXCEPTIONAL EXPENDITtrBE. "There is also chargeable to the
tick the greater expense of providing pasturage or extra feed for the
cattle during heavy infestation, for dips and other preventive measures,
and for extra care and eirtra supervisioa It is deemed a conservative
^imate to place the annual loss under this and the previous head at
SS.SOO.OOO."

STUNTING OF QKOWTH. " There is another material charge to
e entered against the tick. With tick infestation at babyhood, there is

very little chance to bring cattle to early maturity. The stunting which
ttajr usually receive obliges us to carrj- them until they are three or more
y«n cM. That means two years of extra feed and care, and capital tied

op Muiecessarily by adverse coaditieBS. It costs easily from $5 to $10 per
jmt to provide and care for a cow ; and to keep our 12,000,000 beef cattle

a year or two longer means, accordingly, an extra outlay of at least

|M,000,000."
-

It is »«fy eaaly seen that the annual loss sustained by the Southern
fltetcs to-dliy BHt araouat yearly to an enonnous sum—$100,000,000
%ciDg iiaffiied in the Year Book of the Deputecnt of Agricultiu^e for 1904."

COOPER'S CATTLE TICK DIP

Has received the official approval of the follov»ing Countries :

Union of South Africa, Northern Rhudesia, Brazil, Basutoland,

Nyasaland, Swaziland, Southern Rhodesia, Madagascar,

British Fatt Africa, Gern-rn last Africa, Portcguefe Fast Africa,

Portuguese West Africa Egypt, Argentine Republic, Ci-'censland,

United States of America, New South Wa!es,

Northern Territory of Australia.

Extract from U.S. Deft, q/ .Agriculture, Bulletin jS, on "Texas Ferver," by
Dr John R. Mohler, \'..\I.U., Clmfof the PalhologUal Division, Bureau 0/

Auiuial Industry:—
DECREASED MARKET VALUE. "Animals coming from tick-

mfected districts bpiii.:; .111 average of one-fourth to one-half a cent less

per pound than the qnoled market |irice. The handicap that is placed on
the -outlicrn cattle miser .as a lesult ol this decrease in value of his stock
will average at the former ligiire at least $1.50 per head, allowing an
individual weight of 600 pounds for all classes of animals ; so that the' loss
on the estimated 705.000 southern cattle marketed yearly under these con-
ditions will sum up at a loss of Jl,057.500 per annum^ It will be found
that this decreased value reacts and lixes the valuation of all cattle which
remain in the infected territorj', thereby reducing the assets of the cattle

industry of that section by tfiis ratio per he.ad for the four and a half
millions of cattle east of the Mississippi River, and the eleven millions of
cattle west of the Mississippi River; or, altogether, the enormous
shrinkage in value of $23,250,000 directly chargeable to the cattle tick."

LOWER MILK YIELD. "The shrinkage of the milk production of
_

cattle harboring many ticks will average i quart per day, and the loss
'

occasioned thereby at 3 cents per quart for the 875,000 tickv dairy cattle
out of more than 4,000,000 dairy cattle below the quarantine line, would
amount to $26,250 per day, or counting three hundred milking days for
each cow to the year. $7,875,000 per annum."

LOSS OF IMPORTED STOCK. "The damage resulting to the
southern purchaser of northern pure bred or high-grade cattle is another
item of no small moment. About 10% of all such cattle taken South die
of Texas Fever, even after they are immunized by blood inoculations, and
about 60s of these cattle succumb to Texas Fever when not so treated.
Of the approximate 4,600 of such cattle brought South each year, at least

460 die of Texas Fever. The loss entailed would naturally depend on the
value of each animal, and since the prices paid for such well-bred cattle

range from $100 to $1,000 or even more, it can readily be conceived th.it

the yearly loss from this item alone varies from $46,000 upward
"

Extract from a Paper read by DR. F. Bahnsen. Chief Veterinarian of lit

State of Georgia, at the J0T5 .\iimial Mectivg of the United States Live Stock

SaKttary Association ;—

LOSS OF MILK.
and every year not less tli:

ticks will give anywhere t

one that is not infectcrd

will not recover their n

lactation. That item ilse

exceediag $15 a head on
excess af $75,000,000.'

Tick infestation costs the Southern States each
n $150,000,000. Every milk cow infested with

roni a quart to as much as a gallon less milk than
with ticks. If they are infested with ticks they
ormal milk flow again until the next period of
If (and let us place it conservatively at a loss not
each and every milk cow) will make an item in

LOSS OF CONDITION. "When your cattle get infested with ticks

they get poor. They gt t thin in flesh and you have to sell them for less

money. It is a certainty that the difference' in value between a poor com,
infested with the tick ,ind the value of the cow if she were not tkk-
iafested is conservatively, even with our scrub cows, $5 a head, and on
that basis we lose not less than $45,000,000 or $50,000,000 on that
one item."

Ltil.

WEST INDIAN AGENTS ;

ST. KirrS; S. L. Horsford & C.
.\NTIGI'A : Bennett. Brvson it Co

JAMAICA : 1>. Hender.son .t Co.. KinL'stonUREXADA : Thomson, Hankey & Co
BARBADr)S : BailiiMlos Co-oi)erative Cotton Co

BAHAMA.-^ : W. N. T«Tnam, Niissau.
"

TRINIDAD ; r. Gedde.s (iraiit. Port-of-Spain
BRITISH (illANA : Sandhacli, Parker* Co
ST. VINCKNT : Corea A C..., Kingstown

NKVIS : S. D. MaL.ne.
I MTED.ST.Vl'KS \\K.ST INDIES: A..^chmie2elow.St,.Cr..k.

MONT.SKHKAT: W. Llewollyn Wall.

•n T*?^^'^'^*^-^
H"ii- H. A. Fiampton.

><l. H CFA : Barnard Snns A Co.. Ca.strieK.

Manufacturers: WILLIAM COOPER& NEPHEWS, Berkhamsted, England.
BRANCHES : TcrontD, Chicago, Sydney, Melbonrne, Auckland. Bienos Aires, Monie Video, Punta Arenas, East London, Odessa.



A FORTNIGHTLY REVIEW
OF THE

IMPERIAL DEPARTMENT OF AGRICULTURE FOR THE WEST INDIES.

Vol, XVI. No. 389. BARBADOS, MARCH 24, 1917. Price Id

CONTENTS.

rAGE.



82 THE AGRICULTURAL NEWS. March "24, 1911

be soaked in cold water and be given an extra boiling

in changed water in order to be palatable."

Since there is no difficulty attached to growing

these species on a field scale in the West Indian

islands, it seems a pity to neglect such a useful and pro-

lific source of rich vegetable food.

Turning now to a consideration of the local pro-

duction of cereals, it would obviously be a very useful

thing if a really good tropical substitute for wheat

-could be found. Wheat, as is well known, possesses

certain characteristics which make it the only suitable

cereal for tne making of good bread. Corn meal, bean

meal, or sweet potato meal may be used to dilute

wheat tlour, but they can only be used in very limited

quantities.

l'"or many months, since the Hour (|uestion has

been a topic of interest and some concern, we have

-endeavoured to find references to cereals other than

wheat used for bread making in other parts of the world.

It is of considerable interest to record the fact, which

may not generally be known, that a cultivated form of

the crrass known as Job's Tears (Coic Lachrijina-

./r,/) i
)

— a fairly common grass in the West Indies— is

• e.Kti'iisivelv grown as- a cereal in parts of India.

Aeeoiilmg to Watt*. From Darjeeling and through

Blatan to the mountains of Upper and Eastern Assam,

the Khasia Garo and Naga Hills, etc.. to Burma and

t.he Shan States, Coi.K might be described as not only

< a fairlv plentiful crop but an exceedingly important

article of diet. Certain furms of the grain are roasted,

then husked and eaten whole, being either parched

•(as with Indian corn), or boiled as with rice. Other

forms are so very different that the grain may be

milled and ground to Hour (ata) and thereafter baked

into bread. It seems probable that the properties

that necessita'e so very different methods of treatment

and prepa-atidn involve a diversity chemically and

structurally <iuiie as great as that which exists between

ihe haril and I he soft wheats or the glutinous and the

starehv rices.' Again, in another place it is stated, the

plant is iif a 'very hardy nature, and thi'ives upon

almost any kind of soil, yielding a good amount of

produce, and in taste resembling wheat.

Job's Tears is known best in the West In<lies

as the source of vegetable beads which are used for

making into curtains. These beads consist of the

hardened pear-shaped body at the base of each inverted

inflorescence, which is the sheath of the bract of the

inflorescence. But in the case of the cultivated

varieties in India and China, the curious structure

referred to remains soft and edible. Thus we read that

Coix forms a good example of the results of cultivation

of a wild plant the seed of which is of a stony hard-

ness, but which is soft in the cultivated form, and the

kernel sweet'.

As to the nutritive value of Coix grain, figures

given liy Church+ may be of interest: he found that;

cultivated Coix, Khasia Hills, had a nutrient ratio of

1: 4-i. and a nutrient value of i>0. The husked grain

contained about 19 per cent, of protein, which is very

high for a cereal. Commenting on his final results,

Church says that the quantity of albuminoids (protein)

approaches to that of some kinds of pulse, and that

the proportion of oil or fat is larger than that present

in the great majority of cereals.

These facts have led us to suggest that the

cultivated forms of this plant might be grown in the

West Indies: at any rate a few plots under this crop all

the Experiment .Stations would be interesting. They
would furnish some idea of the yields of grain to be

expected, the value of the fiour produced from it for

bread making, and the yield of fodder that can be

obfcaine_d. It might be mentioned that attention is

being given to this crop in the i^hilippines, where it 's

rather regarded as likely to prove a valuable subsidiary

food-crop.

Porto Rican Sugar-cane Crop. —Writing from i

San .hiui on I'elnu try, 14, 1'.)1T, tlie correspondent of tha f

Ltiuisvnia P'linler says:^
—

'Tiie pre.seiit cine-grinding .season here has now reached

its height, with every cane mill grinding at full capacity 1^

and the cane being harvested rapidly. The weath'T

has been wonderfully good ever since the comniencemeul
of the grinding season and not a day's work ha.s been lost

in the rields. Sugar men generally are e.'jtremely satisfied

with the progress made so far, and with the labourers still ,

woiking contentedly the fears which rece^tl}' have been felt

that a general strike was imminent are fast disappearing, as no

further move has been made by Santiago Iglesias, who
threatened to bring the members of the Federation of ;

Labour out at the I'ominencement of February if his demand^^

for a dollar minimum and an eight-hour day were not met.

'As predioied early in the ssason, the effects of the con-

tinued rains for months prior to the commencement of the

harve.st are now being felt in the decreased tonnage of sugar

per acre as com[)ared with last year. There has however
been a decided recovery recently, and sugar men are expecting
that the total pnjduction will fully come up to the original
estimates of over .")U0,000 short tons for the season.'

* 'The Connncivial PioihLcts of India', by SirCieorge \\'a,tt. + 'Fooii Gr ; '>f India'. Svpp^emeut, litOl.
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NOTES ON THE ANTIGUA AND ST. KITTS
CENTRAL FACTORIES.

C)n the basis of the 1916 crop, the total capital cost of the

Company's property in St. Kitts works out at £15 8s. lOd.

per ton of sugar, a moderate figure for a factory fitted out

with such excellent plant, and with its own railway, pier
and sugar store.

The following figures give the results for the year
1910:—

1916.

Canes 101,24t< tons

Sugar 11,591
Sucrose in cane 12'84:

„ „ megass 299
Purity of juice 84'70

Recovery of sucrose 8,557
Yield of sugar 96 degrees 11 "44

Price of sugar per ton £17 18s. \0d.

After charging Fievenue with £18,000 for debenture
interest and sinking fund, additions, sinking fund and

railway extension loan, there remains a surplus of

£66,641 7s. to be allocated as follows;—
The Original Contractors £33,320 13s. 6d., giving

a supplementary payment of 7s. S'ld. per ton of canes,

making a total of 24s. 3|(f. per ton.

To 'A' Shareholders £33,320 13s. 6/.. bringing the

total at their credit to £39,352 lO.s 9(/., subject to liability
for Excess Profit Duty.

The Directors recommend the payment of a divi-

dend of 2.«. per share, which will absorb £6,500, leaving
£32,852 10.*. 9tf. to be carried forward subject to Excess Piofit

Tax, as above stated, and Income Tax. After deduction of

the.<e charges, the balance, which is left meantime with the

Company for the purpose of finance, will be credited with
interest at 5 per cent, per annum.

To Factory charges £2 4.«. Ifd. per ton sugar
To Railway transport 8 7|
To Admission charges 3 3|

The Imperial Commissioner of Agriculture has been
furnished with the reports of the Chemists of the above-
mentioned factories for the week ending February 24. 1917.
From these the following figures have been extracted to

show the work that is being accomplished during the present
season. In considering these figures, pirticularly the
amount of canes ground, it must br remembered that the
factories had only just commenced operations for the

present season.

At the Antigua factory sixty-six hours were
to stoppages.

lost

Antigua.

3,885 tons

31 „

Canes ground
Canes per hour
Total sugar niarle and in

process 396
,

Tons of cane per ton com-
mercial sugar I0'20

Sucrose per cent, of cane 12-38

Fibn- per cent, of cane 18'48

Moisture per cent, megass 4533
Juic;; extracted per cent, of cane 69*73

/Juice lost per cent, of fibre 3582
Per cent, of indicated sucrose in

juice recovered 87'42

St. Kitts.

5,620 tons

40-4 „

627 „

8-96

12-42

13-94

45-95

77-65

32-3

90-55

MANURING OF COCO-NUTS.
The experiments in manuring bearing coco-nut palms

undertaken by the Porto Rico Agricultural Experi-
ment Station in l',U2 are being continued and are

said to be yielding valuable results. According to-

a recent report, while the application of fertilizers

re.sulted in but little increase in the yield of nuts auring
the first two years in which the experiments were in

progress, marked gains in yields have been recorded during
the past year (1915) for plots given a complete fertilizer;

that is, a mixture containing 6 per cent, nitrogen, 8 per cent,

phosphoric acid, and 12 percent, potash. Where lOBf). per
tree was applied, a gain of over 30 per cent, in yield of nuts

per tree over the checked plot was obtained, and where 20ib.

per tree of the same material was applied, a gain of nearly
60 per cent, was noted. Where nitrogen or potash was^

omitted from the mixture, no increase in yield was recorded,

and where potash was omitted, there was only a slight,

increase.

In connexion with the Porto Rican results given above,
the following results of manurial experiments conducted otL

coco-nuts at Pmneys estate in Nevis should prove of interest.

The first year s results, namely for 1914-15, were published
in the Ayrimituial News (Vol. XIV, No. 355, p. 398). The

following are the results obtained during the yiar 1915-16,
and they indicate very considerable increases from manurial

treatment It should be mentioned lint the estate is

situated on good soil—old sugar-cane land—near the coast on
the leeward side of Nevis. It is interesting to note that

unlike Porto Rican experiments, in thete, increased yields
were given from manuring even during the first j-ear. The
increases for last year are much greater, however.

1 -s
'

1
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DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST,
i.UENADA. Mr. J. C. Moore the Superintendent of

Agriculture, in his report for December and January states

that ihese months had been particularly busy ones in the

Botanic Gardens, with the resowing of lime seeds to replace

wholesale losses through the 'damping-ofl'" of first batches,

and draining land and laying it out in specially prepared
beds for the transplanting of lime seedlings. Dry weather

in January necessitated much watering of the transplants,

which are promising good growth. Arrangements have been

made for raising 30,000 lime plants. The temporary
facilities for drying about 80 bushels of seed-corn proved

satisfactory, but involved considerable labour It is proposed
to store the whole amount of corn in one bin. A germination
test of seed from the bottom of the bin on January 1,

gave good re.sults: germination in four days, vitality = 96

per cent. A special gauge for taking samples of corn from

any part of the bin (which is 7 feet 4 inches high by 4 feet

by 4 feet,) has been devised. The bin is so constructed as

to admit of fumigation from below by hydrocyanic a^id gas,

or by carbon busulphide from the top.

Regarding staple crops, the condition remained

normal: the reaping of the lime crop had been completed.
The weather during these two months was seasonable, the

rainfall being well distributed.

ST. VINCENT. During the month of February the

picking of cotton in the Kxperiment Stations was completed
and the old stalks pulled up. Operations also included the

rephinting of arrowroot maimrial plots, sowing of different

varieties of beans, peas and tomatoes, and a plot of alfalfa.

Plant distribution was ;(>; follows: Gliricidia cuttings 800;

grafted Bovijainvillata spertahilis plants 2; miscellaneous

plants 19. In the Botanic Gardens the work consisted of

repairing walks around the Lily pond and central walk

leading up to Government House gates; the Lily pond
was cleaned out and Nymphaeas replanted. General work

in the cutlassing of ornamental borders and around plants
was also done. As regards staple crops Mr. W. N. Sands the

Agricultural Superintendent -:tate.s, there was little to report:

reaping operations were in progress generally: some growers
had alread}' started pulling up and burning old cotton stalks.

Special work included visits by the Agricultural Superin-
tendent to certain place> in the Leeward district where

the destruction of the food-plants of the cotton stainer was

being carried on. The Assistant Agricultural Superintendent,
Mr. S. C. Harland, was busily occupied in compiling the

results of experiments with Sea Island cotton during the

past season.

Two meetings of the Cotton Growers Association and

Agricultural and Commercial Society were held during the

month to discuss matters in connexion with (a) a meeting
of the Associated Chamber oi ('ommerce for the West Indies,

since held at Trinidad, and (b) telegrams received from the

Fine Cotton Spinners. At the first meeting (held on February
7) the Agricultural Superintendent was unanimously elected

as a representative of the Society to attend the above mention-

ed meeting, and he left for Trinidad on February 23.

The weather was seasonable—rainfall at the Botanic Station

4'5.'') inches, and at the Experiment Station 3"85 inches.

DOMINICA. The Curator Mr. Joseph Jones, describes

work in the Experiment Stations during the month
of February, of a general routine character. Plant dis-

tribution included 3,010 limes, 200 .shade trees, 12 cacao, 3

grafted mangoes, and 3 7 miscellaneous. In the Botanic Gardens,

in addition to routine work, a fence 22.5 feet long of rein-

force 1 concrete pillars on a concrete base was built on the

southern boundaries of the gardens. Touching staple crops,
there was a good flowering of lime trees during the month.

The local price for lime products remiuned unchanged.

Applications for some |-million cane plants were received by
the Government from planters and peasants. A first consign-
ment of about ."iO,000 plants were received during the month
fi'om Guadeloupe and distributed on the Leeward coast.

Lender the head of special work, Mr. Jones states that samples
of a number of the chief garden crops were analysed in the

laboratory and their feeding values ascertained In addition

two cases submitted by the Customs authorities were dealt

with, a sample of sheep manure was analysed, and a number
of samples of lime juice sent in by planters were tested.

The rainfall for the month was 4'10 inches.

MONTSEREAT. According to Mr. W. Robson the Cura-

tor, routine work in the Experiment Stations during the

month of February has included the manuring of cane plots,

cutting and distributing cane cuttings, trimming hedges,
etc. The 16,000 bay trees in beds recjuired constant water-

ing. Plant distribution comprised the following: cane plants

1,100, cassava cuttings 1 800, Succharum ciliare from pots

220, cowpeas 12 packets, and 4 packets papaw seeds. In

the Botanic Gardens spraying was followed up on the

lime experiment plot, and it was noticed that the

shelter provided by the pigeon peas had on that section

resulted in the trees showing some immunity to scale

insect attack. Four distillations of bay leaves were

made. The Chateau plot, says Mr. Robson, has never

previously been in such a vigorous condition. A plot of

Ajowan is now very promising.

.As usual the destruction of old cotton plants has, on the

whole, been effectively carried out as specified by law and

planting of the new crop will commence as soon as favourable

weather prevails in .March. At the middle of the month
300 bales of last crop were .^hipped. The feverish haste of

the small growers to get cotton land ready for planting is an

indication of the popularity of the crop as a cultivation, and
is largely the result of the better prices paid for seed- cotton

in the past .season. The Curator is of opinion that to make
the industry quite stable, as far a.^ the small growers are

concerned, it would seem to be very desirable that some system
of co-operative buying of their cotton should be started.

Germination tests on cotton seeds have been carried out

for a few estates. < )rders have been received for 270 B). of

onion seeds compared with 390 tt). in 1916. Three boars

and one sow of the Berkshire-Poland China breed have been

imported for private owners. Remittances having been made
from Canada for the onions .shipped there in 1916, the

affairs of the Mont>errat Onion Growers' Association for that

year have been wound up, and the final bonus paid to

members. A report on the year's working was prepared for

publication and di'^tribution. Shiiiments of onions were

made during the month to Guadeloupe, Trinidad, Dominica,
and Barbados. Mr. Robson mention.^ that the approved
estimates for the financial year 1917-18 provide for the

appointment of an Assistant Curator for the island, chieflj
with a view to greater attention being paid to peasant
instruction. The rainfall for the month registered at Grove
Station was 2'93 inches, the largest measurement being
64 parts, on the 27th.

ANTIGUA. Mr. T. Jackson in his report for the month
of February states that plant distribution included 4,314
si.sal, 123 coco-nuts, -5 decorative, 11,952 cane plants, 22

packets seeds, and 4 OR), of yams. Work in the Botanic Gardens
as also in the Ex]ieriment Station was of an ordinary routine
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nature. It is believed that approximately 3.000 new cane .seed-

lings will be raised. In regard to sta})le crops, it is stated that

Gunthorpes and a number of muscovado factories commenced

grinding during the month. At the time of writing the onion

crop vva.-) being rapidly harvested. The p'anting of a sisal

p!a!;t;\tion hss been commenced in the windward district of

Antiyua. It is estimated that sutBcient material can be

obtained during the next si.x to eight months by the

Agricultural Department to plant from 30 to 50 acres of this

crop Onions were attacked by thrips: these insects are said

to be hastening the maturing of the crop. Unions shipped

during the month amounied to 460 crates, and approximately

1,200 are in the onion house ready for shipment. The
rainfall for the month was 2 33 inches: for the year, 4 56

inches. Itain is badly required at the present moment.
ST. KiTTS. In his report for the month of February the

Atricultural Siiperintendent states that in the Kxperiment
Station the picking of cotton from the experiment plots wa.s

completed and the cotton bushes were being pulled up,
while in the Botanic Gardens routine work was carried on.

much watering having to be done in consequence of

dry weather. Plant distribution included 2 300 cane

cuttings, and 1,090 tb. selected cotton seed and 393 Bb. yam
sold. In connexion with the staple crops, Mr. Shepherd
states that the reaping of the cane crop was proceeding

rapidly, the canes ripening up with the high winds and dry
weather. There have been many large cane fires in the Valley
district which will mean some loss, as it was impossible to

cut all the burnt canes befoie they began to spoil. The

young cane crop is being supplied, but the canes are

very backward owing to bad germination from the dry
weather of December and January, (grasshoppers are

making their appearance and doing some damage. The old

cotton crop is all oli": sales have been received from England
at 3s. 2(1, and much co'ton has been sold locally at 2a 9<f.

The demand for best selected seed is very great, and all

avnilable from No. 342 has been bought up. The rainfall

for the month was 2 82 inches; for the year 4-55 inches.

Appended to this report is a summary of work conducted

at the Government Laboratory during February: this included

analyses of ten samples of milk received from the Inspector
of Police; sweet potato meal (feeding value): velvet beans

(feeding value); white bean meal (feeding value); sheep
manure, basic slag, sulphate of ammonia, slaked lime, vanilla

pods, and soils.

ONION GROWING IN ANTIGUA.
Oniuii growing in Antigua is a well establi.slied

industry, and a co-operative system of marketing has

been in operation for several years.. One looks to

Antigua therefore for information on the subject of

this cultivation in the West Indies. The following
notes appear in the Report on the Antigua Agricul-
tiu-al Department for 191 0-1 6. In connexion with the

interesting remarks concerning seed, the possibility of

storing onion seed over calcium chloride occurs to us

as being worthy of consideration:—
The area under this crop amounted to approximately

80 acres. From this area 6,913 crates of onions were

exported. In addition to these, fairly
'

large quantities were

sold and consumed locally.

The season, as a whole, was too wet for this crop. Fairly

large quantities of seedlings were lost in the seed-beds, and
the extremely wet weather experienced during the latter end
of the year caused large quantities of onions to rot in the soil.

The loss in the seed-beds was due to 'damping-ofP
fungus. The following measures, which may help to prevent
a repetition of the trouble, ought to be adopted by planters:

—
1. Beds should be of good soil and well drained.

2. The subsoil from the drains should not be put on
the beds.

3. Seeds should not be sown thickly. This point i.s

of great importance.
4. Water should be applied thoroughly, and only whe n

required.
The following figures may be of interest; they show the

number of crates of onions shipped during the past ten years:—

1906-7, 2,221: 1907-8, 1,934: 190S-9, 661: 1909-10, 3,149;
1910-11, 2,749: 191112, 4,337: 1912-13, 4,406: 1913-14,
6,557: 1914-15,6,571; 1915-16,6,913.

EFFECT OF THEIPS AND HEAVY RAINS.

During the year a ,Vacre plot was planted with onions.

These grew well and looked promising until early in tha
month of February. Soon after it became apparent that

very little produce would be reaped from the plot.
Examination of the plants revealed that the young bulbs

were deeply set in the ground and a large proportion of the
roots had decayed. The weakened condition of the plants
left them easy victims of an attack of thrips

The soil on which these were grown was of a clayey
nature, and the conclusion arrived at was that the particularly

heavy rains experienced in December and early .January
buried the bulbs and roots of the plant so C eply that their

normal functions were restricted. To prove wiether this

conclusion was correct or not, the soil was removm from the

necks and tops of the bulbs of some plants which ivere not so
advanced as those attacked; these matured normaSly. The
point of importance in connexion with the foregollig is that

the cause of the trouble was probablj' not directly due to

thrips, but to the circumstances described.

SEED RAISING, ETC.

It is well known to West Indian onion growers that

excellent prices can be obtained in practically all markets
for onions produced in January, February, and early March.
It had however not been possible for the Antigua grower to

get a large proportion of his crop into the early markets, on
account of the seed from which it is raised not arriving before

August.

Attempts were made to get over this difficulty in the

year 1913, by saving seeds from one season to plant early

during the next, and experirafints were laid out to test the

keeping qualities of onion seed. These proved that „eeds

could be kept in the tropics with a fair amount of success for

about six months, after which they rapidly deteriorated.

This was not sufficiently long to be of practical value.

Duiing the year attempts were again made to get over
the difficulty. In the first place a number of onions were

kept for two months in an airy room and then planted to sea

if seeds would be borne. This was a failure, for each bulb
instead of forming seeds divided and formed from five to

eight medium-sized bulbs. Although failure to raise seed

by this method must be recorded, yet the results of tha

experiment are significant, and it may be that eirly onions
can be obtained in Antigua by the simple method of saving
for two or three montiis large onion bulbs, and then plantini.""

them Further trials of a similar nature will be conducr.cd

next season and fully reported on.

An attempt was made to grow an early crop from sets

kept in a cool hoii.se until April: this however proved
a failure.
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COTTON.

SEA ISLAND COTTON MARKET.
Messrs. Wolstenholiiie and Holland, of Liverpool,

write as follows, under date February .5, 1917, with

reference to the sales i>f West Indian Sea Island

cotton:—
Owing to the absence f stock, no business has been

reported in West Indian .Sea Island cotton since our last

report, but the market for Sea Island cotton is firm at

previous prices.

k Co. on

the week
The report of Messrs. Henry W. Frost

Sea Island cotton in the Southern States for

ending Februar} 24, 1917. is as follows:—•

l.->LAXDS. The sales of the week consisted of 74 bales

Extra Fine odd bags at 53c . and some small lots on a basis

of Fine at .50c- The crop has been nearly all disposed of,

there being left unsold only several I'lanters' crops of Extra

Fine held at 5.5c. to 70e., 14(> odd bags Extra Fine held at

53c., and some small lots of tinged and stained cotton. The

buying continues on account of the Northern Milk.

We (]iiote;--

Fully Fine to Extra Fine. 53c. = 55c. landed

Fine 50c. = 52c.

Fine, slightly off 4."<c. = 50c.

GEORGIAS AND FLoEiiiAs. The demand has continued

both in Savannah and in the interior markets, resulting in

large sales aggregating upwards of 2,500 bales, on account

of the Northern Mills. This demand following the large sales

previously reported, estimated during the past fortnight at

aboHt 10,000 bales, has rendered holders firmer in their views

and unwilling sellers except at an advance of Ic. over prices

previously paid. The unsold stock yet to be disposed of,

is estimated at 15,000 bales to 20,000 bales, which is finnly

held in strong hands. The impression is that it will all be

required by the mills in this country before the next

crop conies to market as Egyptian cotton is relatively dearer

and difficult to import.

We quote, viz:—
GEORGIAS AND FLORIDAS.

Extra Choice to Fancy
Extra Choice

Choice

The exports from Savannah for

to Northern Mills, 2,172 bales, Southern Mills, 357

50c. = 5Hc. landed.

49c. = 50ic. „
48c.= 49U

the week were,

bales,

bales.

and from Jacksonville to Northern Mills, .521

BRITISH COTTON GROWING
ASSOCIATION

The One Hundred and Fifty sixth Meeting of the

Council was held at the Offices, 1 5, Cross Street, Manchester

on Tuesday. February 6. In the absence of the President

(The Rt. Hon. The Earl of Derby, E.G.), Mr. .1. Arthur

Hutton occupied the Chair.

It was reported that the President of the Board of

Trade had arranged to receive a deputation representative of

the Lancashire cotton trade on Thursday morning the

8th instant, with regard to the cotton situation generally.

It was reported that the Association had recently given
2 bales of African cotton to a Gift and Auction Sale which

was held on January 24, in aid of the Lancashire Perma-

nently Disabled .Soldiers' and SailorsHomes, and that these

bales had realized nearly £1,000.

WEST AFEii A Practically the whole of last .season's

cotton has now been shipped, and the Association are

endeavouring to arrange for the shipment of a quantity of

cotton seed, of which there are several thousand tons at the

ginneries.
As regards the terminal facilities at Lagos, the Govern-

ment have de'jided to reverse the decision arrived at in 1913,
and to make the railway terminus and ocean steamer wharf

at Apapa instead of at A'ilmot Point. Pending the dredging
of a 26 feeD channel to Apapa from near Five Cowrie Creek,
the Apapa Wharf is being extended so &.- to accommodate
the branch steamers as well as the Harbour Moles stone

traffic, but it is hoped that the full extension of 945 feet will

be completed by the time that the channel to it has been

dredged. A new dredger for the purpose has been built and

is being sent out to Liigcs.

The final purchases for cotton in Lagos for the year 1916

amounted to 9,2.~'6 bales, and in Northern Nigeria to 10,746
bales, making a ti^tal of 20.032 bales, and satisfaction was

expressed that the total crop in Nigeria had fcT the first

time exceeded I'O.OOO bales.

During the month of January thi-s year 46 bales] of

cotton were purchased in Lago>, as compared with 155 bales

in January la.st year, and 36 bales in January 1915. In

Northern Nigeria 1,060 bales were purcha.sed for the four

weeks ending January 27, as compared with l,4f<5 bales

for .January last year, and 24 bales for January 1915.

UGANDA. The transport difficulties in the interior of

Uganda are practically over, but there is still great difficulty

in obtaining space on the ocean steamers. The new cotton

crop has sutf'ered from unfavourable climatic conditions, and
the Association's local manager now estimates the crop at

30,000 bales, as compared with his previous estimate of

40,000 bales. It was mentioned that during the quarter

ecding September 30, 1916, 1,455,449 ft), of cotton,

produced in the Ka-r Africa and Uganda Protectorates, were

exported to the United Kingdom, and 1,403,092 lb. to

India and Burma. The cotton is most .seriously wanted in

Lancashire, but unfortunately the heavy rates of freight now
demanded by the British Steamship Companies for bringing
the cotton to this country are acting as a most serious

handicap to the Lancashire Cotton Spinners. Under present
conditions the Bombay Spinners are able to buy Uganda
cotton on much nioM> advantageous teriris than Lancashire,
but the opinion was expressed that this was only temporary,
and in the long run it will be found that Liverpool was the

best market for Igunda cotton.

NY.\SALANii. Letter from the Director of Agriculture
was read expressing regret that the native crop of the river

districts has sutl'ercd so much from frost in the middle and
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latter part of July, that the expectations formed in the early

part of July will not be realized, and the crop is not likely to

exceed 800 tons. Xever in the whole history of Nyasaland
has frost been so severe, and in the South Nyasa and Ruo
districts cotton plants were killed outright and the leaves

were as brown as tobacco. The frost is estimated to be

responsible for the loss of at least 200 tons of seed-

cotton.

The question of transport to all districts is cau.sing very

great trouble, but, by co operating with the military, the

Director of Agriculture hopes to be able to keep the industry

up to the standard of the last few years, and if the weather is

favourable, to show a little progress.
GOVERNMENT WAK LOAN. It was decided that the

Association should subscribe for an amount of the new
Government -5 per cent. War Loan, and the total subscribed

by the As.sociation and the staff now amounts to jCl6,84.'5, of

which £14,49-5 is new.

CHEMICAL CONTROL IN CANE SUGAR
FACTORIES. By Dr. H. C. Prinsen Geerligs. Revised

and enlarged edition. London: Norman Rodger, 1917.

Pp. 140. Price 10s. net.

The original edition of this manual appeared under the

title of 'Methods of Chemical Control in Cane Sugar
Factories', in 190.5. Since then many advances have been

made in chemical control. Data regarding the sucrose and
the fibre contents of the cane are almost universally collected

by indirect methods from the proportional amounts and the

analysis of the juice and the megass, and not by the direct

analysis of samples of cane. Thus the percentage of fibre

is no longer determined by direct digestion or extraction,
but is calculated from the difference between the total dry
substance and that of the residual juice .still left in the

megass.
The necessary analyses and determinations, and methods

of calculation for modern control are described in detail in this

book, and the arrangement is very systematic and clear.

The book may be regarded as a standard manual for central

factories. Dealing almost entirely with methods of analysis
and avoiding all theoretical discussion, it will be found

especially useful by assistant analysts concerned principally
with routine determinations.

In a summary of items of departmental interest recently
received from St. Lucia, the Agricultural Superintendent
mentions that the extension of the Government Lime Juice

Factory has almost been completed. A new leaflet. No. 10,

entitled 'The Cultivation of Vegetables in St. Lucia', has been

prepared by the same officer and submitted for early
distribution.
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this number deals with the food

value of the ( 'anavalias. and of an interesting cerea!

known as the cultivated form of Job's Tear.?.

Important results regarding themaiuiring of coco-

nuts are given on page 83.

Items of Local Interest in this i.ssu. will be tnuiid

on pages >^4 and N').

Insect Notes, on page !>(», deal wirj. the sugar-

cane froghopper in Grenada.

Fungus Notes, on page !t4. concern the cacao

thrips fungus and ncu records of entoniugeiiOus fungi

in Barbados.

Index to the 'Agricultural News'.

With this number of the Ayricidtwral Neivs is-

published, as a sttpplement, the title page and inde.x;

to \'olume XV.
The inde.x should prove useful for purposes of

reference on all matters relating to tropical agriculture,
and will be a guide to concise but valuable information

in regard to insect pests and fungus diseases of culti-

vated tropical plants, and their control.
—^^^fc-*-^

The Growing of Asparagus in Dominica.

In the last issue but one of the Agricultund News
(Vol. XVI, No. 387) was quoted a reference in an

interesting old work entitled, 'Natural Historj' of

Nevis,' by the Revd. John Smith, to the growing of

asparagus in that island.

An interesting letter h.as since been received at

this Office from Mr. W. H. Porter of Dominica, in

reference to the above, in which that gentleman states:

'It may interest you to learn that the plant [Asparagus}
IS being successfully grown at least in two places in

this island at the present time without any special

precautions. One of these places is situated at an.

altitude of 1,.500 feet, the other is in Roseau; and,

curiously, the shoots obtained in the town are as a rule

better than those grown at the higher elevation.

AVithin the last few days I have eaten asparagus gather-
ed in Roseau that might have compared favourably
with any to be obtained in temperate lands.'

^ I ^
Encouragement of Rice Cultivation in Trinidad.

Sir Norman Lamont, in presenting the report of

the Committee on the encouragement of rice cultivation

in Trinidad at a recent meeting of the Board of

Agriculture, referred to the valuable help which its

adoption would give in the difficult situation arising
otit of the matter of foodstuffs. Tne recommendations
of the report include prize competitions, the introduc-

tion and distril)ution of seed, co-operative mills,

irrigation, and utilization of Crown lands. As regards
seed, it is recommended that 2 tons of a standard

British Guiana rice be imported by the Board at an
estimated cost of about !i>80. It was also recommended
that details as to best methods of cultivation be
obtained and made known to cultivators. Concerning
mills, as there are enough rice mills at present to deal

•with more than double the present crop, there appears
to be no immediate necessity to recommend the

establishment of a co-operative mill with a direct

Government subsidy. Steps should however be taken-

to acquaint rice growers with the mode of working
such enterprises which the future development of the

industry may render desirable.

.V full report of the matters referred to above will

be found in the Port-of-Sjmin Gaccitr for Thursday,.

February 22. 1(117.

Glasgow School of Sugar Manufacture.
From the Wed Ivdla Committee Circular for

February S. we learn that at a recent meeting of the

(Jommittee's F.Mreutive. it was decided to .support the

School of Sug.ir Manufacture of the Royal Technical
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College of Glasgow, and that Messrs. Curtis, Campbell
and Co. have headed the hst of subscriptions with

a contribution of £-500. to be spread over five years.

The aim of the School is 'to provide for the sugar

industry of the Empire a centre of training at least,

equal to those of Germany. Holland. France, and the

United States of America: to render the industry less

<lependent upon men trained in foreign schools, and.

with this intention, to give our men in our own country

opportunity of acquiring a liberal education, with

a knowledge of the agriculture, chemistry, and

ensineeringr of susrar manufacture fitting them for

responsible positions as managers, superintendents,
C-heinists, and engineers. The School also aims at

undertaking research work in association with the

Government Hoard of Scientific and Industrial

Research.'

It is satisfactory to learn that a definite move
is being made in this direction, but we feel inclined to

express the opinion that the whole matter is of suffi-

cient importance to warrant consultation with colonial

authorities on sugar production, manufacture and

research. Chemical analvsis and the manufacture of

machinery do not constitute sugar manufacture and

factory control, and there may be some people who will

question the possibility of providing an adequate train-

ing forcliemists. managers, engineers. :"nd overseers and

assistants, away from a central sugar factory itself And
there is the further consideration that some practical

knowledge of cane cultivation, tropical labour, and .sys-

tems of cane supply are needed 1>\' those responsible for

the work of a factory. In other words, a committee of

o.\pert> might consider it more desirable to establish

u school in the tropics having a wider educational

value than a school situated in an industrial centre in

< ireat Kritain could possess.

Hurricane Relief in Tortola.

Mr. W. C. Fishlock. C'lrator of the E.\periment
Station. Tortola. \'irgin Island:^, has forwardtd to this

office a copy of the report of the Hurricane (Food)

Relief Committee, which was formed, under the

chairmanship of Mr. Fishlock. soon after the disaster of

last October. It is an interesting and instructive

report reflecting great credit on the Committee, and on

the other islands of the Leeward group who generously
and speedily came to the assistance of their unfortunate

neighbour.
The work of relief was apparently very well

organized, and food was distri^ '•"^'' exf-^mf-lv iniickly
and economically.

A supply of foodstuBFs ami do u;ng \,as received

by the S. .S. 'Chaleur' on October l«i, and steps were

at once taken to issue food relief. For this purpose

persons in need were interviewed at the E.xperiment
Station and their cases enquired into; in all gentiine

cases, suitable relief was given. This continued on the

ISth. l!»th, -JOth, and 21st; the representatives of .''i47

men, 4oK women, and 019 children, a total of !,7'24,

were thus supplied in the four d.ays.

I Hiring this time arrangements had been made
lor dividing the Presidency into tv\enSy-three districts,

arid in each centre an agent for the distribution of

foodstuffs was appointed. Commencing with the week

ending on Saturday October 28, this system was brought
into effect. Lists of the needy cases in each district

had been prepared, and a dietary scale was made.

Lists showing the names of each person or family to-

which food was to be issued, and the amount of

the various articles of food to be issued to each were
made and sent, with the necessary supplies, week by
week to the various centres.

The Committee, speaking on behalf of the people,
desire to express their deep appreciation of the kindness

shown b\' His Excellency the Acting Governor in

hastening to visit the Presidency immediately after the

storm, and for his keen S3'mpathy, shown in a practical

way, by the measures for food relief he then initiated.

The value of the foodstuffs received from Antigua,.
.St. Kitts, Montserrat, Dominica, and the supplementary
purchases, have been placed at .£4-97 10s. (kl. The cost

of distribution, porterage, boatage. parcelling out and
clerical w-ork amounted t > £2(1 I'-i^. id., or 5'4 per cent.

A considerable quantity of clothing was also

distributed.

It should be added that jjreat generosity was shown

by other West Indian islands outside the Leeward

group. Thus in Barbados a special relief fund was

started, and the Government itself voted £100. .Similar

generosity was shown by St. Lucia.

United States Rubber Supply.

While a retrospect of last year leaves no doubt
that it has been the greatest year of the United States

rubber industry, it gives rise, nevertheless, to some

anxiety in the United States regarding supplies in the

future. The ladhi Rv.liher World (January 1, 1917)
maintains that the future of the great American rubber

industry, which uses two-thirds of the world's produc-
tion ofcrude rubber, rests with the British Government.
There is not enough Para rubber to supply the wants
of the United States, even if every pound of it went

there; and all the rubber grown in the Malay States,

Ceylon, .Sumatra, and Java is completely in the hands
of England and Holland. Ex-President Taft, at the

American Rubber Clubs" Seventeenth Annual Banqueli
advocated protection of American rubber interests

abroad, and the development of rubber growing in

America. He touched briefly upon American enter-

prise in the ownership and maintenance of rubber

plantations in the l)ntch East Indies and elsewhere,
and emphasized the possibilities of the tropical and

sub-tropical areas within their national jurisdiction.
He thought more attention should be given to raising
rubber in Texas and Mexico, and he referred to the lost

opportunities in connexion with establishing an Am-ri-
can rubber industry in the Philippines. There is no

doubt, therefore, that at present the L^nited States is

entirely dependent upon foreign countries f t its supply
of rubber, more so even than Great Britian is dependent-

upon the L^nited States for its supply of cotton. It is

probable that in the future, interesting developments
will take place in rega'd to foreign countries making
every effort to secure and control their own supplies of

taw material from the tropics as far as possible.
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INSECT NOTES.

THE SUGAR-CANE FROGHOPPER IN
GRENADA.

Froghoppers were first recorded from Grenada in 1895

by Uhler, under the name of Tomaspis pictipennis, but at

that time they were apparently of no economic importance.
In 1912 they were found on Para grass, and specimens were
«ent through the Imperial Department to the Board of

Agriculture in Trinidad. Mr. I'rich. the Entomologist,
considered them to be different from the Trinidad, species, then

known as Tomaspis tiaria, and was of opinion that this insect

might be capable of attacking sugar-cane. Towards the end
of 1916, froghoppers were reported as doing considerable

damage to sugar-cane on one estate.

Mr. C. B. Williams the Entomologist in charge of the

frogbopper investigations in Trinidad paid a visit to Grenada
in December 191G, and the results of his investigations were

subsequently publishi d in a 1 rief report. Mr. Williams,
after comparing a number of the froghoppers from Grenada
with the Trinidad species attacking sugarcane, states that

he can find no constant difference Ijetween them, and there-

fore the Grenada species must bear the same name as the

Trinidad species, Tomaspis sacharina, Distant.

He found froghoppers either on sugar-cane or on grass
in several different localities throughout the island, showing
without a doubt that they had been established there for

many years. Actual damage to the canes was reported
from two e.states, and on one of these the injury was fairly
severe. In this instance three fields were attacked, two of

these being badly affected, the third only suffering .slight

damage. Mr. Williams further points out that 'all the fields

attacked were at a comparatively high altitude, 4()O-.50Ofeet,

on steep slopes and exposed to the East trade wind. They
were strikingly different from the type of field most liable

to frogbopper attack in Trinidad.' Another point of interest

in connexion with this outbreak is that the worst attacked

field on this same estate had been alternately put under cane

and pasture during the last ten years, and the two other fields

had been under pasture for the same period and had only
this year been put under cane.

Mr. Williams also found slight attacks of frogbopper in

low-lying fields in other parts of Grenada, but there was no

injury to the cane.

From observations made by Mr. Uriah in Trinidad, it has

been noticed that the conditions most favourable to the devel-

opment of the froghoppers are found in cane- fields where there

16 sufficient grass without an excessive amount of moisture

If, however, the surroundings are exceedingly dry, and exposed
to wind and sun, the nymphs cannot surround themselvee

with a protection of spittle, and soon die; and on the other

hand, if there is too much moisture, the froth becomes too

watery to suit the immature frogbopper. It is also known
that frogbopper nymphs breed freely in lands which have

been allowed to run to grass, and in this instance it would
seem probable that the alternation of grass and cane, and the

consequent difficulty of keeping the cane-fields clear of weeds
and gra.ss tend to produce conditions favourable to the

development of the frogbopper nymphs.

In Trinidad it has been recommended that cover crops
be planted on ploughed land to keep down grass. It is not

however, always practicable to plant a large area with cover

crops, in which case a border of about 100 feet can be

planted on abandoned fields adjacent to canes. In any case

the practice of clean cultivation in and around the cane-fields

will always help to keep down the numbers of froghoppers.
The practice of heaping up the soil around the cane stools

seems to be of doubtful value as a preventive measure against
the froghoppers, since the soil while it remains encourages
a growth of cane roots. When the soil is washed away by
rains the exposed roots form an attraction for these pests.
The mixing of lime with the soil heaped up around the stools

seems to be of some value in warding off an attack, but can

only be a temporary measure.

In the course of his investigations in Grenada, Mr. Wil-

liams made a careful search in order to ascertain whether

any of the natural enemies which are proving so useful

against the frogbopper in Trinidad were also present in

Grenada to the extent of serving as a means of control. He
examined several hundred spittle masses without finding
a single syrphid Hy larva, so that they cannot be 'present in

numbers sufficient to be of any value as a control.' The
larvae of the syrphid tty [Salpingogaster nigra, Schiner) have

come to exercise a considerable check on frogbopper nymphs
in Trinidad, owing to successful artificial breeding and
distribution throughout the frogbopper territory.

Another natural enemy of the frogbopper in Trinidad,

the green muscardine fungus (Metarrhidum anisopliae) has

apparently not become sufficiently well established in

Grenada to be of any value against the frogbopper. One
adult frogbopper was found infected with the early stage of

this fungus. Mr. Williams, however, took with him to

Grenada some of the spore mixture of this frogbopper fungus
and distributed this over a part of the badly infested fields

with the idea of starting a colony in ( Grenada. The results

of this experiment will be awaited with interest.

As regards some of the other natural enemies of the frog-

hoppers, it may be mentioned that spiders belonging to the

family Attidae were scarce, and that only a few specimens
of the predaceous grasshopper, Xiphidium sp., were found

in the grass near the cane-fields. These grasshoppers appar-

ently do not actually enter the cane plots.

The frogbopper situation in (Jrenada need cause no

alarm at present, but these insects will require careful

watching. Such measures as weeding, the subsequent removal
of the heaps of weeds from the cane-fields whenever possible,
the burning or removal of trash, and the covering of resting
fields with some kind of cover crop all contribute towards

preventing the spread of froghoppers. As can be seen from
the observations ma'le by Mr. Williams, the natural enemies
of the frogbopper <\c not play a very important part in the

control of this pest, and the time may come when the artificial

introduction of soiiio of these enemies from other countries will

have to be undertaken. Meanwhile tho.se that are already

present should ht'. encouraged in every way possible.

J.C.H.
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DOMINICA HURRICANE LOSSES.

Shortly after the hurricane of August 28, 1916, the

Adinini.strator of Dominica approved of the suggestion to

forward circulars to all planters in the island requesting

information under various heads in order that the aggregate
losses sustained by agricultural interests might be tabulated

and recorded.

In all 120 circulars were sent out, and 9-5 answers

were received. The thanks of the Agricultural Department
are due to those planters who so kindly furnished the detailed

information required.

Limes.—The figures show that the premier indus-

try suffered considerably. This is to be expected, as lime

trees are susceptible to overturning by wind, and even

a gale may at times account for some damage in this respect.

Fortunately the lime when blown over, exhibits, under

sound treatment, great powers of recovery, and the actual

loss by deaths owing to storms probably does not average
more than 2 or 3 per cent. In the present instance, the

high percentage of total loss in proportion to trees blown

over is due to floods and landslides, and to some extent, to

the effects of large forest trees falling upon the cultivations.

The number of lime trees totally lost on estates is stated

in the returns to be 23,000, and those blown over, but likely

to recover in the course of two or three years, reach the

high figure of 83,000. The.se trees are planted at varying
distances apart, but if we take an average of 20(t per acre,

this means that 1 !•") acres of trees have been destroyed, and

415 acres blown down. 'I'he latter will recover in the course

of several years, but their productive capacity practically

ceases during that period.

The loss of crop is stated to be 118,000 bairels of fruit.

Except in very sheltered positions, practically all the fruit,

mature and immature, on the trees was blown olf, and in turn

much of this was swtpt away by the rush of water through
the fields. Further iosse-- weie experienced inviiig to the

difficulty of obtaining labour in emergencies of this kind. In

spite of this huge figure, the crup of limes for 1916 only
showed a decrease of G.OQO barrels of fruit when compared
with the previous \.;a'> production. In this respect it wa>

fortunate that a lai^e proportion of the crop rijiened before

the end of August. As there has bten no advance in the lime

crop of Dominica during the past four years, observers

confidently expected an increase of crop of close upon 100,000

barrels. This expectation was not realized owing to the

hurricane. It is evident that a large increase of crop would

have been recorded but for the adverse weather conditions.

Cacao.—The fact that much of the cacao cultivation on

estates is (.rown in sheltered positions accounts for the

comparatively light damage sustained. The number of trees

lost is placed at 10,(100, the damage in this instance being
caused chiefly by floods and landslides. In this connexion

several planters deplore the loss of wind-belts which are

essential in certain localities. In many instances -successful

cultivation cannot be carried on without this form of

protection. Many years must elapse before efficient wind-

belts can be restored.

Minor Induxtrirs.—The loss in this ca.se is compara-

tively small, and is returned as numbering 1,026 coco-nut

trees, and 1,3()0 Para rubber trees. The set-back in neither

case is serious.

Live Stock.— Under this head the returns show a small

loss of £303.

Damagt to Agricultural tiuildingx.—The total loss is

returned at £2,047 10s. This comparatively slight loss

shows that the hurricane experienced, although so disastrous

to lime cultivation, was by no means one of the highest
intensity, such as sometimes occur in the West Indian
islands.

The above figures relate entirely to the losses on estates.

Planters were asked to furnish information in respect to

peasants' cultivation of limes and cacao in their immediate

vicinity, and although much information came to hand, it prov-
ed impossible to form even an approximate estimate of the

damage. That it has been considerable is undoubted, and if it

could be expressed in figures, would form an important
addition to the estate lo.sses given above.

Peasants' gardens also suffered by rain, wash, and land-

slides but the root crops which are chiefly grown, are

fortunately not affected to any great extent by high winds.
That is, no permanent damage is done by the wind, the

plants only receiving a check in growth, from which there is

usually a quick recovery. Efforts are being made to assbt
this class by furnishing supplies of cane tops for planting.

Enquiries have shown that there is a sufficiency of propaga-
ting material of other garden crops in all the districts

The hurricane of August 1916 exerted the greatest

intensity on a tract of country extending on the eastern
side of the island from St. Sauveur in the south to Hatton
Garden in the north, proceeding across the island, taking in

the north end of the Imperial Road, and out on the western
side between the Layou Valley in the south and Colihaut in

the north. Fortunately in this section, the proportion of

forest land to cultivated land is higher than in any other
district of the island. Within this area lime estates suffered

considerably, but north and south of this section the loss

sustained was chiefly in crops and I'Ot to any extent in loss

of trees. A point brought out in the two recent hurricanes

is the amount of protection afl'orded by the high mountains
and the yinantic ridges which buttress them. These are

formidable enough to deflect the wind, and many estates

escape practically undamaged in a hurricane owing to these

natural defences, while other cultivations more exposed
experience great damage. It would appear that nothing
like wholesale destruction by hurricanes can hajipen in

mountainous islands like Dominica, such as is known to

occur in countries with a comparatively flat surface.

In Roseau, on both occasions, only a few heavy blasts of

wind were experienced from the north-east; then came the

calm period, lasting nearly half an hour. Following this the

wind blew continuously from the southwest for half

an hour, after which it came in powerful gusts, the

interval between the gusts gi owing longer, and the force

decreasing as the centre '<i the storm moved away. In
other words, lioseau, owing to protecting hills, only

experienced a little more than half of the force of the

hurricane. Had the full force been felt from both directions,
it is probable that properties in the district would have been

considerably affected instead of esctping with little damage.
The experience of the Chief Town in this connexio i is typical
of what happens in other districts. Generally speaking, the

damage at Windward was caused by the wind from the north-

east, and on the Leeward side, by the wind from the south-

west.

Limes. Trees lost
'

23,100

., Trees blown down 83,198
Barrels of limes lost 117,881
Cacao. Trees lost 10,180
Coco nuts. Trees lost

, L026
Rubber. „ .,

"

1,360
Live Stock. Financial loss £303

Damage to agricultural buildings £2,407
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An important article on tests of boilers with megass as

fuel, appears in the Louisiana Plader tor January 27, 1917
Tests were made a", four diifei'ent factories with the view to

obtaining the amount of fuel consumeil, equivalent evapora-

tion, temperatures, hcrse power developed, etc It is

understood that the- information

issued as liudetin Xo. I'lO of

Iniversity

referred to has
the Louisiana

been

State

GLEANINGS.

It is stated in the Colonial Journal for .January 1917,

that the price of logwood last autumn had risen to £22 per

ton, and of chips to £25: before the war the prices were £5

and £7, respectively. Extract was 2s. and is. iiJ. per tti.,

having been ^kl. before the war.

Thymol appears to be a valuable driig'.in the treatment

of hookworm. In Jamaica the best results were obtained by

making use of both thymol and oil of Chcnopiduni at a suit-

able interval. The Ajowan plant which yie'ds thymol will

"row satisfactorily in the West Indies.

Pieference is made in the Colonial J unvil for January

1 7, to the British occupation of German East .Vfrica. Last

October a branch of the Standard Bank of South Africa was

opened at Tanga. It is understood also that German-grown
. sisal is now being shipped to Great Britain.

An article in the Journal ot Heredity iot February deal-s

with bud Variation in lemons. It shows the importance of

careful selection nf budwood for propagation. The low

yield in some of the lemon groves of Carlifornia is due to

the propagation of the trees from buds of the 'shade tree'

strain instead of from the productive strain trees. The article

will be read with interest by those connected with lime

cultivation in the West Indies.

Flour standards are discussed in an article in A' !'«/•« for

January 18, 1917. It is advocated that instead of increasing

the perceiitHge of offal to be included in the Hour, other

cereals should be mixed with first grade wheat tloui-. In

this connexion corn tlonr (maize starch) is advocated.

It is stated in the /'ort-o/--^/Kiin Gazette (Trinidad) that

the liritish Government has approved of the use of kapok

in the manufacture of life preservers, and that henceforih

it, is likely that this fibre will take the place of cork. Kapok
is obtained from the silk cotton tree (Eriodendun a>if>ac-

/jto.'KOT), commonly seen in the West Indies.

The death of \)i\ X. H. J Miller, of Itotlianisted

E.'cperi mental Station, is announced in Nature for January IS.

])r. Miller's chief work was the measurement of the amount

.•f the combined nitrogen brought down in the rain, and of

the amounts of nitric nitrogen washed out from the soil

J'.otli measurements were indispen-sable for the settlement

...' iuiiHirtaiit controversies in agricultural science.

Accirding to the report of the Porto Itico Agricultural

Experiment Station for 191.5, efforts are being made at that

station to raise some hybrid Vani'las, but up to the present
no plants have been obtained from seed. Some very

interesting results have been obtained relative to the desirable

length for vanilla cuttings. It appears that every advantage
lies with the longest cuttings Experiments in the matter
of liming, showed that vanilla plants receiving only small

applications of lime grew much better than those to which

laige quantities were applied.

Pveference was made in the last issue of the Ajricitttura.1

News to the progress that is being made in connexion with
the eradication of the native food-plants of the cotton stainer

in St. Vincent. .\ furtlier report (for February) has been
received from the Agricultural Superintendeut, Mr. W. N.
Sands. Up to February 2,{v the total number of John
Bull trees and silk cotton trees that have been destroj'ed
since the beginning of tlie campaign were II. .570 and
and 1 3i5, respectively. In addition, thousands of -seedlino.s

have been destroyed The total e.x]jenditure up to February
28 was £257 Us M

In Forest Bulleiin No 33, dealing with an enquiry by
the Gjvernment of India into the reia'.ion between forests

and atmospheric and soil m listure in India, it is concluded
that the results .show that there has been no permanent
change in the amount of rainfall over large tracts, either for
the better or wor.se. Such evidence as is available in India

points to the conclusion that the influence of forests probably
lends to increase the rainfall, but not in any marked degree.
The main rainfall in India depend.s on the monsoon currents
whicli are affected by conditions obtaining outside India
and not by any destruction or re establishmeut of forests.

The recent industrial development In South Africa is

dealt with in the .][ont/di/ Ma(/a:ine of the Incorporated
Chamber of Commerce of Liverpool (December 1916). The
export of beef frnm the t^nion continues, and recent reports
indicate that a much better and more uniform class of
meat is now being sent to the I'nited Kingdom. As rewards
dried fruit, between 300 and 400 tons of (.'^pe raisins were
placed on the I'nited Kingdom market in 1915. South
Africa is making rapid progress in its export trade in
citrus fruit, and it is e.vpected that the production within the
Union next year will reach about l.OOO.O'JO boxes. Xo
reference is made in this article to the production of s^gar.
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ANTIGUA: REPORT ON THE AQRICUL

TURAL DEPARTMENT, HJlolO.

During the year under review the appearance of the

Antigua Botanic Gardens was further improved on account

of the good climatic conditions which were experienced

during this and the previous year. Attention has been given

particularly to the establishment of different species of

Bougainvillaea, and opportunity was taken to plant an avenue

of the false sago palm {Cyvas iiialis). In the nurseries,

much work was done in connexion with the raising of cane

seedlings and other plants, and the distribution of material

for planting on estates. The following were sent out: .3,756

coco-nut plants; 2,257 eucalypts; 621 mahogany seed-

lings; 750 limes; 600 Agaves; 30,500 onion plants, and

254,617 cane plants Besides these, a ijuantity of seeds and

cuttings for provision crops were distributed. Several

interesting plant importations took place, amongst which

were the .seeds of several species of indigo, and of Tephroiia

Yogelii.

As usual, plot experiments were continued at the

Experiment Station. A gf^'od deal has been done with

varieties of sweet potatoes. From these plots, perfectly

healthy cuttings (>i the best yielding varieties are

rcadercl avnilablc f'^r d-'tribntion in the island. Plant

selection of sweet potatoes seems to show that in the

case of the present year anyhow, selection has tended to

reduce the yield. In other words, it would not seem to be

worth while. Trials have been continued with Colombian,

Montserrat, and .Jamaican varieties of cassava. The Jamaican

variety. White Top, seems, on the average, to be the highest

yielder, but there is great variation in the yield given from

year to year by all the varietie:?. Thus the Colombian variety,

Negrita 18, gave a calculated yield per acre in 1915-16 of

12,870 tt)., while the average jdeld per acre for ten years was

only 7,198 R) A considerable amount of work was carried

out with Indian corn. This consisted of manurial experiments
which have not yet given any conclusive results. The

distance planting experiments have shown that, on the whole,

slightly better results are obtained when a greater number
of plants per acre are grown, though there does not appear to

be as much advantage gained by very thick sowing.
Aiclimatization and selection experiments with torn have

been started. Much information is given in the report in re-

gard to onions The cultivation of this crop and its marketing
on co-operative lines have become now an important business

in Antigua. Some interesting notes are given in regard to

attempts to make the onions fruit in order to get seeds.

These were not successful, but it was thought possible to grow

very early crops from sets kept in the cool house until April.
This was not successful, however. A rather noticeable feature

of the report this year is a small amount of information

recorded in regard to experimental work with cotton. It is

stated: 'work similar to that performed in previous years in

connexion with the selection of cotton was carried out.'

Information of local interest will be found in the section

dealing with insect and fungus pests and their control.

As regards progress in the chief industries, the sugar

crop
—the principal staple

—was not quite as satisfactory .as

in 1914; nor was cotton, the next most important crop for

export. Weather conditions were not especially favourable.

The small lime industry remains in very much the same

condition. Interest in the cultivation of coco-nuts is being
maintained. An interesting section of the report is

that comprising notes on sisal cultivation. Some atten-

tion is being given to the cultivation of sisal in Antigua,
and local data are available as to the yield likely to

be obtained. Sisal gives 150 to 200 5). per acre, and

henequen 477 to 770 ffi. of leaves Taking the length of

life of the sisal at eight years, and henequen at sixteen,

we find one producing from 19 to 25 fti. of leaves per

annum and the other from 28 to 48 lb.

Two lengthy statements appear on the Onion Growers'

Association, and on the work of the Government Gi-anary.

The Onion Growers' Association had a successful year, and

continued to expand in every direction The Government

Granary, now that the supply of local foodstuffs and their

storage become more and more urgent, will be more largely

patronized. Reference appears also to other associations,

namely the Cotton Growers' and Lime Growers' Associations

Each of these has decided on definite policies and should be

of value for the protection and growth of the industries .on-

eerned.

Miscellaneous matters to which attention may be

especially directed in the report are the spraying or

dipping of cattle for the control of ticks, which is now

largely practised; the notes on reafforestation; the

account of the maize show— the first of its kind in the

West Indies,
—and the note on peasant instruction— a new

line of work for Antigua. This interesting report concludes

with details of administration and a meteorological summary,
from which it is seen that the rainfall for the year under

review at the Botanic Station was 6530 inches, or 2530
inches above the average.

FOOD VALUES.
The Ontario Department of Agriculture has recently

issued a Bulletin (Xo. 245) dealing with the economic

utilization of foodstuffs in Canada. Dealing first with the

ohemical aspect of food values, in a similar manner to that

which has already been followed in recent issues of the

Agricultural News, the Bulletin then gives attention to more

practical domestic aspects of the s'lbject, including tht c-^t

of food and its real food value, the intelligent buying of to^ds,

and economy in cooking and using fruit, vegetables, milk and

meat. In regard to the intelligent buying of foods, the

statement is made: 'learn the real cost—not how little did it

cost, but how much real nourishment was secured with the

money spent.' Another useful piece of advice is the

following: 'Buy sparingly the foods which are produced more

for their taste than their nourishment, e.g., many relishes

and condiments, and imported canned articles.' Attention is

also called to the advantage which can be derived from

making a vegetable garden. Not the least useful part of

this Bulletin is the section dealing with the methods of

making bread in the home. It is believed that under

most circumstances, making bread at home is more economical

than buying it from the baker. Two methods are described:

the long fermentation method, and the short fermentation

method It is stated that the latter requires the use of

strong spring wheat flour.



^l THE AGRICULTUEAL NEWS. Maed! 2i. 1917.

FUNGUS NOTES.

PRELIMINARY TRIALS WITH THE
CACAO THRIPS FUNGUS.

(Cultures of Sporotri'c/i.uiii f/lo/iulifertnn, obtained from

jiarasitized thrips collected by xVIr. W. N. Sands in St. Vincent

-a.H previously announced {Agncuftwal News, Vol. XV.

p. 430), were forwarded in December from this Office to

the Superintendent of Agriculture in Grenada for trial.

Mr. Moore's report has now been received.

The first application was made by spraying the spores

suspended in milk-warm water on to several suckers in the

cacao plot at the Botanic Gardens. The weather conditions

in the period which followed were considered to be too dry
for .succe.ssful fungus development, and the proportion of

nymphs to adult thrips was very small. One thrips parasi-
tized by the fungus was found four days after inoculation,
but observations continued for a month failed to reveal the

^resence of any further examples,
The next trial was carried out on cacao plants in boxes,

vhich in order to maintain a humid atmosphere were placed
in a cotton-screened enclosure in the nursery. Thrips in all

stages were introduced en the plants. Some days later,

Lalf the plants (2 boxes) were sprayed with the fungus
spores. Soon afterwards (time not given) dead nymphs
were observed on these plants, and twelve specimens were

microscopically examined and found to be parasitized by the

fungus. On the following day a careful count was made which
showed 112 parasitized nyuiphs Later a number of parasi-
tized adults were found. Specimens of the dead insects

were forwarded to the Imperial Commissioner of Agriculture,
and the identity of the recovered fungu.< was confirmed by
the writer.

The other two enclosed boxes were at the same time

dusted with spores of the gretn muscardine fungus, Metar-

T/n:ium avisopliac. One adult thrips was found dead and
covered with a greyish green fungus, but the specimen
was lo.st before it could be examined.

It is proposed to repeat tlie.se experiments, and to make
field trials in humid .situations when the wet season infesta-

tion begins.

NEW RECORDS OF ENTOMOGENOUS
FUNGI IN BARBADOS

In the course of a recent visit to one of the deep gullies
"which occur in the curni limestone of Barbados, the following

fungus parasites of lavfci,- were collected by the writer:

Vertirillium lieteroihitUnn. on a species of citrus white fly,

Asr/tersonia {mheivi ?) oi. slar-scHln i Vinsonia), and Oplnonec-
iria coccicola on piirplf ^cp!e (Lepidosaphes). All occurred

commonly on the leaves of 'ime trte.-^ growing on the floor of

tlie gully.
The first specie.s. '.vh'rh is the one known as the cinnamon

fungus in Florida, d' c.h i;
•

;iiipe:i.r lo have been previously
recorded in the West, Inrii. - ^ nih ''f Porto Kico. The second

is common in the tsci.. -:ci.iicl>; has been known to the

writer in its prese iiv '.': -.. '.n Harbados for three or four

jears, and is rather ifT-i'iivi- dw a pa asite. The third species
is common, and veiy u.ief ^1 in Dominica and St. Lucia, and
occurs in Grenada BnJ St Vincent. This appears to be the

^rst record of its pre.sencc in Barbados.

WN.

Growing Canavalias for Food in the West
Indies.—Considerable West Indian interest is being shown
in the cultivation of various species of beans of the genus
Canavalia Both C. r/ladiata, the Sword bean, and '-'. ensi-

tormis, the Horse bean, are valuable green dressings, and
there is no doubt that both these beans could he made use
of for food purposes. At pre.sent they are regarded with
some suspicion on account of the existing notion that these
beans are poisonous or wholesome. In Porto Bico a trial

has been made with Cavavilta incervn. This bean is

cultivated as a vegetable in a number of Asiatic countries
but its growth has been poor in Porto Piico compared with
that of the brown- and purple-seeded types of C. gladiafa, or
white-seeded C. ' iisiformis. In regard to the cultivation of
this latter species in the British West Indies, Mr. A J. Brooks,

Agricultural Superintendent, St. Lucia, states that it is very
desirable that the question of the poisonous character of these
beans should be cleared up definitely, as the plant is capible
of supplying a large quantity of food material in St. Lucia.
The same holds good in the case of other islands too. It

may be pointed out that the wholesome character of C. i/ladi-

ata has been definitely established both in Barbados and
Trinidad, where this bean has been regularly consumed
by several well-known residents. There is little doubt
that the reputation which C. enn/ormis bears in the popular
mind is equally unfounded; in fact most of the published
statements make definite reference to the wholesome
nature of thi.s pirticuUr bean. Mr. Brooks's notes con-

cerning cultivation are as follows.

Sown 2 feet .apart under favourable conditions an acre
will produce 10,000 good plants bearing an average of twelve

pods each. Each pod contains an average of from ten to
twelve large beans. On rich land, sixteen to twenty beans

per pod have been obtained.

The average yield per acre is something over one million

mature beans weighing, when thoroughly dried suitable for

manufacturing into meal, 4,000 tb. per acre.

The plant when cut at flowering period and before pods
have commenced to form, has during extended trials at
Reunion given Hi tons of fresh green manure per acre
excluisve of roots, the plants being chopped down with hoes.

The different economic uses and possibilities of the
.seaweeds are dealt with at length in the Journal of t lie New
Yor/i- Bjtanical Garden for January 1917. The statement is

made that, as-suming that two crops a year of kelp could be
harvested on the (_'alifornia coast, a return of 59,300,000
tons of fresh kelp, equivalent to 2,266,000 tons of potassium
chloride could be obtained. It is maintained that the giant ||

kelps of the Pacific Coast, harvested to a depth of 6 feet,
could perennially yield an annual output of pota.ssium
chloride about six times the equivalent of the potassium .salts

now imported into the United States Besides their use as
manure, the seaweeds are used for a variety of other purposes
in different parts of the world. They yield iodine, and in

Japan and Hawaii they form an important item of the diet
of the people. Other seaweeds are u.sed as a source of glue.
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DRUGS AND SPICES IN THE LONDON
MARKET.

Mr. J. R. Jack.son, A L.S., has forwarded the fol-

iowing report on the London drug and spice market,
for the niunth of February ]!I17:—

There has been but little or no change in the condition

of business, either in extent or variety, in the London
Produce Markets since our last report for the concluding
month of the 3'ear 1916. The holiday season always has

a depressing after effect on business activities, and taken in

conjunction with the war time depression, our report for the

iirst mouth of the year 1917 will necessarily be brief.

GINGER.

\t the first spice auction on .January ^. ginger was

represented by 30f bags of plump limed Japanese, all of

which were bought in at 42s. (vi. to 4.5s. per cwt.

S.\R.SAPAEILLA.

This drug was well represented at austion on the 11th

of the month by _'2 bales of grey Jamaica, 2.5 of Mexican,

6 of Honduras, and b of native Jamaica. Ten bales only of

the grey Jamaica found buyers, S of which sold at l.s. lOrf.

per H). for fair fibrous: 20 hiaies of the Mexican were disposed
of privately: for the remaining -5. Is. per tt>. was asked but

not obtained: the 6 packaiies of Honduras fetched l.<. per H).

for sea-damaged: 2 bales of native Jamaica fetched Is. per B).:

the remaining 3 bales remained unsold.

CITRIC ACID, LIME OIL, CASHEW NDTS, CANELLA ALBA,

ANS.\TTO SEED, KOLA, AND ARROWROOT.

At the beginning of the month citric acid had a.ssuraed

a firmer tone at 2s. Id. per lb., increasing a week
later to 2s. 7W, at which price it stood at the

close of the month. There has also been good supplies of

lime oil, the quotations for which at the beginning of the

month were—for hand-pre.ssed i3s, to 13s. 6rf., and for

distilled 8s. 6d. to 9.«.: at the close of the month hand-pre-sed
West Indian realized 14s. per lb

,
while 9s. wa.s still being

obtained for distilled. At the drug auction on the 11th of

the month, the large con.«ignment of 50 packages of Cashew
nuts were ottered, but none was sold. Ten packages of

Canella alba bark were also offered at this sale but failed to

find a buyer, the whole consignment being held at 7.5s. per
cwt. for fair pale ([uill. It was noted at the time that the

bark had been scarce in the market for some time past,
and that sales had been inade by druggists at prices varying
from 7.5s- to S0«. per cwt. At the same sale Annatto .seed

was also in good supply, as many as 43 pac-kages being offered

but no buyers were found. A good deal of interest centred

around the large supply of kola, which amounted to 200

packages, only 8 of which, h'jwever, found buyers, fair

bright West Indian halves fetching orf. to 5hd. per lb, and
dull and part moaldy 4'/. per R). Toward the end of the

month it was reported that some .sales bad been etiected
- of St. Vincent arrowroot, at Z^d. per B).

CONTROL OF TICKS IN THE
WEST INDIES.

The spraying or dipping of cattle for the control of

ticks has become general in Antigua.
There exist in the island at the present moment one

large spraying machine and one dipping tank. The former

appliance is erected at Tomlinsons estate: the latter at

Bendals.

The length of the dipping tank is 60 feet, with a

maximum depth of 6 fee: and a width of 3 feet: the whole

is constructed of concrete.

It is anticipated that another large spraying machine or

tank will be erected on Gambles estate in the near future.

It has been found that the regular spraying or dipping
of cattle not only free'* the animals and pastures from ticks,

but materially improves the health of the beasts subjectixl

to such treatment.

The spraying solution used is Cooper's Cattle Dip.

(Report on the Agricultural Department, Antigua, 1915-16.)

REAFFORESTATION IN ANTIGUA.
It is stited i'l the Iteporton the Agricultural Depart-

ment, Antigua, for 191.5-16, that during the year under review

about -50 acres of tiie catchment area of Waitings reservoir

was planted with forest trees.

Seeds of such trees as M'lhogany {Swietenia Mahajuni),
Walnut (Andira inei mis), Mango {Mangifera indica), Spanish
Ash {Inyii Inurhii), Tamarinvl iTan"rindu.i indices), Circ;i3-

sian Bead {Adenantherd pavQnina), Jamaica Shade Tree

{Pilliecolohiuiii Saiium), etc., were collected and stored in

chircoal until good weather for planting was experienced.
It will be observed that the seeds collected were nearly

all seeds of large trees suitable for planting at stake.

The operation of planting was simple, the land being
mostly covered with coarse grass and other drawf herbage.
Small areas about 1 foot square were in the first instance

cleared with the hoe. Shallow holes were then mide with

a fork, and from three to five seeds planted in each. The
distance between each lot of seeds was 8 feet.

The seeds germinated well, and if no untoward
circumstance occurs, this work should in a few years' time

influence the quantity of water flowing into Walling.s during

periods of drought.

The method adojitcd for re:itforesting this area was

simple and efficient. Should similar work be contemplated
in other places, it might be said that the success of such

a venture depends to a very considerable extent on the type
of seed chosen for planting. It is almost needless to say
that the work should be commenced at the beginning of the

rainy season, so that the young plant-; will be suffi'nently

advanced to stand the effects of the dry .seis(m when it

supervenes It might also be added that this method is

much cheaper than transplanting young trees.

The reafforestation plots planted some thirteen years ago

by the .\gricultural Department have mide good growth.
The trees in the plot situated to the north of the Bj'anic

Station have made rau';h better growth thin those planted ia

the plot by the Camp. The latter although containing poor
shallow soil, demonstrates clearly that certain trees will grow
in such situations.
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London.—The West India Committee Circclae,

Februaiy .^. 1917.

Arrowroot—2|(V. to it''-

Balata—Block, 2 to a/:;*: Sheet. 3/9.
Beeswax—No quotations.
Cacao—Trinidad, 79 : Grenada, 60/. to 71 'i: Jamaica, no

quotations.
Coffee—Jamaica, no quotations.
Copra—£45 lO.v. to £40.
Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, 34o. t<i ?>6d.

Fruit—Bananas. £17 per ton : Oranges, no quotations.
FcsTic—No quotations.
Ginger—Jamaica, no quotations.
Isinglass—No quotations.
Honey—Jamaica, 02 (j to 72/6.
Lime Juice—Raw, no quotations; concentrated, no quotn-

tioii^; Otto of lime (hand-pressed) 14/0.
Logwood—No quotations.
Mace— lid. to 2/C>.

Nutmegs—6^d. to 1 li.

Pimento— 3|rf.
Rubber—Para, fine liard, no quotaitons; fine soft, no

ijuotations; Castilloa, no quotations.
Rum—Jamaica, 4/4 to -1/M.

New York.—Messrs, Gillespie Bp.os. <t Co., February

'.). 1917.

Cacao—Caracas, 15c. to 1.5kc.; Grenada, 14|c. to 14Jc. ;

Trinidad, 14jc. to 14«c. ; Jamaica, 12ic. to 13c.:

Coco-NUTS—Jamaica and Trinidad selects, $21 'OC to

$22 00; culls, S1200 to $i:iOO.
Coffee—Jamaica, 10c. to 12c. per ft.

Ginger— 15|c. to l)Sc. per lb.

Goat Skins—Jam.'.'ca, §125; Antigua and Barbados,
SI 15 to .sl-2.'>; St. Thomas and St. Kitts, SldO to

S116 per tb.

Grape Fruit—Jamaica. Sl'oO to $175
Limes—$0 00 to .-^O On.

Mace—41c. to 4.Sc. per ft.

NUT.MEGS—22c, to 24c,

Oranges—$1-50 to $2 iM),

Pimento— 5i.'c. per ft.

Sugar—Centrifugals. 96'. 4vs«c; Muscovados, 89% 4-28c.;
Molasses, 8?', ;i-.^','c. all duty paid.

Trinidad.—Messrs. Gordon, Grant i Co., Febiuaiy 23.

1917.

Cacao—Venezuelan, -SU (Kl to S14-2o; Trinidad, $17-2S to

S17-76.

Coco-NUT Oil— Sl'4."> per Imperial gallon.
Coffee—Venezuelan, 12ic, to 14ic,

Copra—S7 -25 per 100 ft.'

DhaL—No quotation-
Onions—$7 00 to $8-0<» per 100 ft.

Peas, Split—$10iiO per han.
Potatoes—Englisli,*!4 IK) ro S5 00 per 10<J ft.

Rice—Yellow. $8-40 to $875; White. $9-25 per baa.

Srnm—American cnisbed.no quotations.

Barbados.—Messrs. T. S. Garrauav ^i: Co,, Maicli 20,

1917

Akrowkoot—$5-00 per 100 ft.

Cacao—SI 1 •.")0 to $12 00 per luu ft.

Coco-nuts—S24 00 husked nuts.

Hay—Nfi quotations.
Manures—Nitrate of soda, no quotations; Cacao manora,

no quotations; Sulphate of ammonia, S11200 per ton.
Molasses—No quotations.
Onions—S4 -50.

Peas, Split—$1000; Canada, no quotations.
Potatoes—No quotations.
Rice—Ballam, S8'55; Patna, no quotations; Rangoon

no quotations.
Sugar—Muscovado centrifugals, $450.

British G-uiana.—Messrs. Wieting i Richtek, Decembe*

30, 1916; Messrs. Sandbach, Parker Js Co.

ARTICLES.
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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.
Vcilunie 1. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is. 2d.;
Vr,]„nies II, III, IV, V, VI, VII, VIH, IX, X, XI, XII, XIII, XIV and XV:— Price 2.5. each: Post free 2s. 8^., where

complete. (Ill, 2. IV, 3; and V, 2 and 3 are out of print.)
Volume XV, No. 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks are written in a simple and popular manner and the information contained in them

ie especiallj 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 oflSeial reports of which have only a limited circulation. The number
issued up to the present time is eightj-two. Those mentioned in the following list are still available; the rest are out of print.

Sugar Ixdvstry. weseral.

8eedlin<; and other Canes at Barbados (") =ind (22) Scale Insects of the Lesser Antilles, Part I, price
in 19<X», No. 3, price 2d.; in 1901, No. 13; in 1902 4d-; Part H., price 4rf.

No. 19; in 1903, No. 26; in 1904. No. 32; price M. each. (43) Cotton Seed and Cotton-cake-meal on West Indian Plant*.
tions. Price 2d.

Seedling Canes and JIanmial Experiments at Barbadns, (60) Cotton Gins, How to Erect and Work Them. Price id.

in 1903-5, No. 40; in 1904-6, No. 44; in 1905-7, No. 49; (66) Hints for School Gaidens, Fourth Edition.

in 1906-8, No. 59; in 1907-9, No. 62, No. 66, price 6.7. each. (71) Insect Pests of the Lesser Antilles. (Handbook). Price

(unbound) Is. Sd. Bound in cloth, 2s. 3d.

Seedling and other Canes in the Leeward Islands, (72) Lime Cultivation in the West Indies. (Handbook). Price
in 1900-1, No. 12; in 1901-2, No. 20; in 1902-3, No. 27; (unbound) 9d. Bound in cloth, Is. 8d.

P™^.2''- e^-^Ji;
"1

l^,'i^;f'„-^''-,23i'".l^S; ?°^T^^=-i" (73) Root Borers and ..ther Grubs in West Indian Suils.
I9O0-O, >o. 46; in 1906-7, No. oO; ui 1907-8, No. 06; Price 6d

^rice6rf''eadf''

'" ^^^'^' ^"' '^^'' '" ^^^'^'*' ^''' '^^'
('"^^ Cotton Cultivation in the West Indies. (Handbook). Price

^ ' "

(unbound) 9d. B'rund in doth. Is. 8d.

^,„;,iT.'., ,:, , . vi c ii T iTi 1 (75) Insect Pests of .Sufar-cane in Antigua and .St. Kitte.anunal Experiments witli Sugar-cane in the Leeward Islands, t> aj
in 1902-3, No. 30; in 1903-4, N... 36; in 19tM-5, No. 42; ,^,., V^'r®" ?•' r> , 1

r in 1905-6, No. 47; in 1906-7, No. 51; in 1907-8, No. 57; il' ^"^'^" ?'™- .„
^''-

p • „,"
in 1908-9, No. 64; in 1909-10, No. 68 price Act. each. (^7 Ei-ysipelas and Hoose. Price 2d.

' ' ' 1
(j'g) Onion Cultivation. Price Sd.

_ T!. • , -, , -r , (79) Root Diseases of Liine Trees in Forest Districts. Piice od.

^'^'''^S?c,^,'^''^'T^^^'\o'^^^'f^T^l^'^}%^o^1,' , u (80) Hints to Settlers m St. Lucia. Price 6rf.m 1910-11 ; ,n 1011-12; m 1912-1.>, 1.1 191.M4, price U. each. \^^\ Agricultural Resources of St. Lucia. Price 3<f.

(82) Indoor Gardening f' >v -Schools. Price Grf.

The above will be supplied post free for an additional charge of hi. for the pamphlets marked 2d.; Id. lor those

marked 4rf. and for Nos 73 and 7.5; \\d. for Nos. 40, 44, 49, -59, '62, 6.3, 67 and 74. Postage for No. 77 4ft.

and for No. 72, 2-/.

The ' AGRICULTURAL NEWS ': A Fortnightly Review.
The '

Agricultural News '

contains extracts from official corre.spondence and from progress and
other reports; and, in fact, any information indicating what is going on in each colony and the progress made :n

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

2«. 2d per half-year, or 4s. 4d. per annum. Volumes IV to XII complete, with title page and index, as issued—Price 4s. each—
Post free, -O.s. Some numbers of the early volumes are out of print and therefore these vriluraes can no longer be supplied

complete. The scale of charges for Advertisements may be obtained on application :. the .\gents. A.\\ ap/dicatlonf ^or

copies are to he addressed to the Agents, not to the Deportment.

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

London: Messrs. Dulau &, Co., 37, Soho Square, W. Grenada: Me.ssrs. Thos. Lawlor &, Co., St. Ge.jrge.
West Ikdia Committee, 15, Seething Lane. St. Vincent: Mr. J. D. Boxadie, 'Times' Office.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Niles, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridgew-4.tbh, Roseau.

Street, Kingston. Montserrat: Mr. W. Robson, Botanic Station.

British Guiana: The Akgosy Co., Ltd., Georgetown. Antigua: Mr. S. D. Malone, St. John's.

Trinidad: Messrs. Muir-Marshall &, Co., Port-of-Spain. St Kitts: The Bible and Book Supply Agency, BAS.SETE^iji

Tohago: .Afr. C. L. Plagemann, Scarborough. Nevis: Messrs. Howell, Bros., Charlestown.

Canada: Lewis W. Clemens, 71, King Street, West, Toronto.
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THE BEST MANURE FOR COLONIAL USE

'Je

IS.

Dissdlved (Soluble) Guano
FOR SXJa^l^-GA^E A]S]D OENER^A^L tJSE.

TRADE l«^^^^k MARK.

APPLY TO LOCAL AGENTS OR DIRECT TO:-

THE ANGLO-CONTINENTAL GUANO WORKS,
(LATE CHLENOORFF'S)

London Ag-ency: Dock House, Billiter Street, London, E.C.

Barbados Ag-ents: James A. Lynch & Co., Ltd., Bridg^etown.

To BE I.SSVEO SHdUTI.y.

WEST INDIAN BULLETIN. Vol. XVI, No. 2

Containing the following papers:
—Note on the Recovery of

Sugar at Gnnthorpes Factory, Aniigua. 1905 U> by
Sir Francis Watts. K C.M.G.,

"

D.Sc : The Identity of

Fibre-Agaves, by Professor L. H. Dewey (with a key to

Sisalanae in the West Indies by William Trelease): On the

Inheritance of the Nuuiber of Teeth in Bract.s of Gossypiuin,

by S. C. Hailand, B..'>c.; Note on the Significance of the

Results obtained in the Dominica Manuriai Experiments
with Cacao, by W. R. Itunlop: The Characters of certain

Soils in the .Area Devasted bv the Eruptions of the Soufriere

of St Vincent in 1902 3, by H A. Tenipany, D.Sc: A Note
on the Gall Patches in the Soils of Antigua, by H. A Tem-

pany, I'.Sc: Note on Lime Retjuirements of .Sods for Partial

Sterilization, by H. A. Teuipany. DSc. : The Fungi of the

Interna! P.oll Disease, by W. Xowell !> IC: P..isonoiis Fishes

in the West Indie.>, \>\ \V. l\. Dnnl^p.
PRICE 6d. each. — POST FREE 8d.

BORDEAUX MIXTURE.
F'or nse in mixing the above, we stock

SULPHATE OF COPPER.
Bordeaux i> recognized as the best mixture for destroy-

ing fungous pests on the rind of the cane plant prior to

planting.

Assure a good spring, by using this mixture

To be obtained from

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED.

WHITE PARK,
BRIDGETOWN, BARBADOS.

DEPARTMENT PUBLICATIONS.
iiA.:s^r)i3ooK: series.

Insect Pests of the Lesser Antilles. Pp. 210, Figs J85. Price (unbound) 1 . 3<i.
Bound in cloth, 2- 3/.

Lime Cultivation in the West Indies. Pp. 136, Fi s. 17. Price (unbound) 9a
Bound in cloth, 1 . 8(:

Cotton Cultivation in the West Indies. Pp. 118, Fit
Bound in cloth, 1$. Sd.

35. Price (unbound) 9<i.

Printeci, at 'Office of ApriciUturnl Reporter, 4, High Stre- • igetown, Barbadi-
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R. M. S. P.

:^ MAIL, PASSENGER & CARGO SERVICES
FROM THE

WEST INDIES
TO

THE UNITED KINGDOM

I CANADA

DEMERARA <Sf PARAMAREBO

PANAMA CANAL & PACIFIC PORTS

PORTS OF CALL
Azores.

rst. Vincent, St. Lucia, Dominica,
- Montserrat, Antigua, St. Kitts,
[Bermuda, Halifax, N. S., & St. John (N.B.)
Grenada & Trinidad.

/Trinidad, Puerto Colombia,
- Cartagena, Colon, Panama,
[Oallao, Iquique, ^tofaga.sta & Valparaiso.

REGULAR MAIL, PASSEMTliK AND CARGO SERVICE.-^ FROM THF.
UXITEI) KINGbOM TO

BRAZIL, URUGUAY & ARGENTINA

Via Spain, Poi tugal, Madeira & St. Vincent

REGULAR SAILINGS FRC^l THE UNITED KINGDOM Tu

MOROCCO, CANARY ISLANDS & MADEIRA,

STRAITS SETTLEMENTS, HONG-KONG, CHINA

& JAPAN.
Head Office : 18, Moopg^ate Street, London.

Branches at BARBADOS, Trinidai, Tobago, Oemerara. Colon, Jamaica, Antilla, New York, Halifax N.3., Buenos Aires, Santos, SaoJjPaulo

Rio de Janeiro, Madrid, etc.



THE AGRICULTUKAL NEWS.

Tick Suppression
( ^-^--J

OR

Tick Eradication?

How often should Cattle be Sprayed ?

"•'i '";-!-a>^

BATTLE TICK
PCMALB

HALF MEASURES. There are innumerable Cattle owners who ihink that the object of dipping or spraying Is lo keep ticks from getting 6n to

the cattle : this wrong impression is held almost always by those men who do not set before themselves as their goal the absolute eradication of licks from

their property, but are content simply to keep the number of ticks within bounds. These men aim merely at tick
"
suppression," and are apparently

content to regard ticks as a trouble that will always be with them : they look forward with equanimity to the prospect of having always to keep on spraying
their cattle from time to time, and do not even realise that it is perfectly possible, by spraying or dipping regularly and thoroughly, to completely eradicate

ticks from a property within a period of two or three years.

"ERADICATION SHOULD BE THE AIM. It should, therefore, be most strongly emphasised that the determination which should be behind

catde dipping, or spraying operations, is not merely lo "suppress" licks, but lo completely eradicate fliem.

So far from it being desired to keep licks off cattle, the whole idea is to use the cattle to collect the ticks from the infested pastures, and then to kill all

the ticks on the cattle by spraying or dipping them in a tick-destroying fluid. In this way the licks are being continually
"
mopped up" by the cattle, and

(he pasture eventually becomes absolutely free from ticks.

THE IMPORTANCE OF THE PROPER INTERVAL. But it will be clear that, if this desirable result is to be obtained, the cattle must

be treated sufficiently often to prevent any ticks which gel on afier one dipping from falling off again before (he Cattle are again dipped. If the interval

between treatments is too long, many female ticks will fall off without ever having been dipped or sprayed, hach of ihese female licks will lay several

thousand eggs, which means that the pasture is being continually re-infested with young ticks. The importance of not allowing any lemale tick to escape spraying
will be realised if it is borne in mind that the progeny of one single female tick may, within a period of seven months, come to number 6,750,000,000 mdividuals.

INTERVAL DEPENDS ON LIFE HISTORY. In considering what is the proper interval between sprayings or dippings., the deciding factor

must be the period which a tick spends on an animal from the lime it first gets on, as a seed lick, until the time it falls off as a fully-engorged female, ready
to lay eggs.

It ha? been proved beyond all doubt that the ordinary Cattle Tick requires at least three weeks to complete that portion of ils life-cvcle which it

spends on an animal, ll follows, therefore, that one dipping or spraying every 21 days, is quite sufficient to catch and destroy all ticks which have got

on lo the animal since the previous dipping. If ihe operation is performed every fortnight, so much the better, as licks will be eradicated more quickly.

AN OFFICIAL RECOMMENDATION. The following procedure is recommended by the Jamaica Department of Agriculture, when first

commencing iick-eradicalion measures :
—

Spray once, handpicking engorged female ticks on the point of dropping. Spray again 10 days later. If ticks still appear, spray again 10 days later.

U no ticks are found, spray 3 weeks later. Spray every 3 weeks throughout the year, whether any ticks are seen or not.

The next year ihe three-weekly spraying should be persisted in. The following year the property should be free from ticks, if this procedure is

observed and ihe sprajing is always very thoroughly carried out.

HOW LONG TO CONTINUE SPRAYING. If ticks apparently disappear from the Cattle after they have been under treatment for some time,

the dipping or spraying should not f>e discontinued until it has been determined by a number of careful hand inspections that the cattle are real! . free of ticks.

If ticks continue on catlle until cold weather and then (inall disappear, it should be borne in mind that in all probability eradicaiion has not really been

accomj lished, as there may be engorged females, unhatched eggs, ^ind inactive seed ticks on ihe farm ; consequently, even if the cattle should remain free of licks

during the winter, thev may become re-infested the following spring. In any case in which licks disappear (rom the calllc and irealment is discontinued,

the catde should be v/aiched with the greatest care for licks until ample time has elapsed to leave no doubt that the property is free of licks.

HOW TO KmiP A PROPERTY CLEAN. After a property nas been freed of ticks, precautions should be observed to prevent ticks from

. being reintroduced. In case it becomes recessary to bring cattle from a ticky property, they should be completely freed of ticks before being

brought on the place; or, if this is not possible, a quarantine lot. or pen, should be set aside lo be used exclusively for ticky cattle, where such caule may be

kept and entirely freed of ticks before being placed with other cattle. St.cii cattle may be freed of ticks by dipping them twice at an mierval of 10 days in an

arsenical dip. After ihe second dipping, the cattle ; hould not be placed -n die quarantine pen, \\ hich may be
"
ticky," but placed in a tick-free lol, where they

can be observed for a time, 'o make absolutely certain that they can" -o ticks, after which they may be placed with the other cattle.

COOPER'S CATTLE TICK DIP

#/«• received the official approval of the following CoantrlcM:

Vfllon of Soulb Africa. Northern Rhodesia, Brazil. Basutolaid,

Nyasalaod. Swazilaod, Southern Rhodesia, Madagascar,

arltlsh East Africa. German East Africa, Portuguese East Africa,

Portuguese West Africa, Egypt, Argentine Repoblic, QueeasUid,

United States of America. New South Walca.

Northern Territory of Aastrallt*

WEST INDIAN AGENTS;
ST. KITTS: 5. L. Hor*ford & Co. ANTiaUA: Bennett. Bry'On ft C««

JAMAICA: D. Henderson & Co., Kincston.
(ikKNAOA; Thomson, Ilankey & Co.

DARBAIK).*^: Barbados Co-operative Cotton Co.. Ltd.
BAHAMAS: W. N. Twynam. Nassau.

TRIMDAI): T. Geddes Grant. Port of Spain.
BRITISH nuiANA: Sandbach. Parker & Co.

ST. VINCENT: Corea & Co., Kingstown. NEVIS: S. D. Malone.
DANISH WEST INDIES: A. Schmiegelow. St. Croix.

MONTSERRAT: W. Llewellyn Wall. DOMINICA: Hon.H. A.FramptOB.
ST. LUCIA: Barnard Sons A Co.. Castries.

Manufacturers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England.
BRANCHES : T*iwto, CUci(«, SjiMtj, Miftl1l> AKklud. Bbcuw Airct, Moite Vi<)eo, Pant* Anmi, E«it Ui4«d, 04m«.
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colonies—British Guiana, Jniuaica, and Trinidad—
there exists a large class of peasant farmers for whom

-agricultural instr :_ ti :; is provided by the Govern-

ment.

Out of this la',1

'

' tlernent have arisen in the

ordinary course of cvo;;, : i >n '.:ortain schemes having for

their object the iuinnir.ction of various forms of co-,

operation. Bv way oi illustration, mention may be

made of the scheme under which the St. Vincent

Government purchases peasant cotton and deals with

it on a profit-shaiiDg basis. This system, which was

instituted in 1010 has now been in operation for six

.seasons, and may be regarded as highly successful.

-(^uite recently a plant for extracting oil from cotton

seed and for making cotton-seed meal has been installed.

This meal provides valuable cattle food while the

coarser qualities are used locally as manure. Another

example is to be found in the assistance rendered by the

Government of the same colony in regard to the pro-

vision of agricultural credit for the peasant. The

Agricultural Credit Societies (Ordinance, passed in

191o. has been lespon.sible for the similar enactments

in Trinidad and St. Lucia. Co-operative credit societies,

founded on the Raitfeisen system are now working

satisfactorily in St. Vincent, St. Lucia and Trinidad.

Associated with the Land Settlement policy are

the various prize- lioldings schemes which are calculated

to do so much good in thedirecti^onof the improvement

of peasant holdines. An extensive competition is

conducted annually in (jrcuada and other colornes, and

a scheme is now being arranged for in St. Lucia. These

competitions are backed up by visits made by agricul-

tural instructors, who offer guidance and advice in all

matters pertaining to the betterment of the holdings.

Not directly connected with Land Settlement, but

none the less important as efforts in aid of peasant

agriculture, are the facilities afforded by Central Sugar
Factories in regard to the purchase of peasant canes.

Each of the Antigua factories, for example, has an

agreement to purchase peasant canes on the basis of the

value, at Antigua, of -IJlb. sugar (90 refiners' crystals)

p-r lOOlt). of canes delivered. These factories further

agn.'e to guarantee a minimum price. Many thousands

of tons of cane have been purchased under this

system.

Two other schemes which aid peasant agricul-

ture must be referred to. One is the Govern-

ment Granary schemes in Antigua and in St. Vincent,

by which Indian corn is purchased or stored. 'J'he

«.Lh<r is the Lime Juice Factory in St. Lucia, which

buys limes from the peasants, payment being partly
in cash, followed by a bonus distributed at the

end of the season, the amount being dependent on

the prices at which the produce has been sold by
the factoiy.

Added to the foregoing efforts to aid peasant

agriculture, there is the usual routine nursery work

at the Experiment Stations, which provides planting
material especially for

i-aising provision crops, and sugar-
cane and cotton. Thus it will be seen that a great
deal has been and continues to be done on behalf of the

peasant, the Goverments exercising benevolent control

and providing the necessary agricultural guidance and

advice.

This policy of promoting the welfare of peasant;

agriculture is not always regarded sympathetically by
the larger estate owners. In some -juarters it is

imagined that land settlement interferes adversely with

the labour supply. But actually land settlement tends

to operate in the opposite direction, and as is pointed
out in an instructive paper in the West Indian
Bulletin* on (iovernment Schemes of Land Settlement

in Grenada, labour is improved in ijuality and quantity,
not in spite of the fact that the peasantry are more

independent, but hecaase of it.

^Lr A. J. JiroL'ks, Agricultural Suiierintendent, St. Lucia,
ill a recent communication states that Hi.s Ifonnur the

Hod. C Gideon ^[urray. Administrator, was expscted to

leave the Colony about ilarch 23. Mr. Murray i< iiroceeding
t" France to take up .•ervice with Hi.s Majesty's forces.

Mr. lirooks sta'es that His Honour's departure can only be

regarded throughout the islaml as an unfortunate ."iet hack
to the agricultural progress of the colony, in which the

Administrator took so "reat an interest.

VEGETABLE SEEDS IN THE TROPICS.
In connexion with the article that appeared in the

Agricultural Jfews of March 10, on the deterioration and
methods of preserving

'

vegetable seed in the tropics.
Sir Oilbert Carter. K.C.M.G., ex-Governor of Barbados, has

furnished this Office with some interesting notes in connexion
with his personal experience in this matter. He points out

that frequently, seed of temperate climite vegetables imported
into Barbados, especially from America, fails to germinate

satisfactorily even if planted shordy after its arrival. This

has been our correspondent's experience during the present

season, failure having been experienced in connexion witfi

the seed of beetroot, turnips, carrots and kohl-rabi. This

has not ari.sen from the depredation of ants, which is .so often

respon.sible for bad germination, but simply from want of

viability.

iteferring to the question of raising seed locally.

Sir Gilbert Garter points out that it is quite possilile to raise

and keep seed successfully in the West Indies if proper means

Vol. XIV,~i^2!
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are adopted. The fact that the germination of imported seed

is so often unsatisfactory, and the fact that vegetables from

.seed produced locally grown over .'everal generations show no

si^ns of deterioration, would seem to make it desirable that

greater attention should be uiven to the local proJuction of

vegetable seed". It is possible t},at in many islands the pro-

duction of vegetable seed might form a minor industry

amongst the peasantry. Considering the large amount of

seed that is imported, there is no doubt that there exists a big

enough demand to make it worth while for a number of

peasants to establish a seed-raising industiy.
The following is what Sir Gilbert Carter says in regard

to raising lettuce seed: 'There are two "Cos'' lettuces which

I have found to do well in the tropics, namely London "Cos"

and Paris ''Cos". Tlie former makes a good heart without

tying, and the latter makes a loose heart with liiht green
and delicate leaves. Of the ''cabbage" lettuces, the best

I know is "Continuity", which makes a very fine heait

and does not run quickly tij seed. I have raised seed

from this variety in liirbados with complete success.

I selected a few of the finest specimens when they had

thoroughly formed hearts, and then cut the plants otf close

to iho ground leaving the stumps to shoot. These were

manured and kept supplied mith the proper amount of

water, the soil being kept loose around them and the

selected plants treated with proper respect in view of their

important destiny. Four shoots were retained to mature on

each root and the seeds when formed, allowed to ripen com-

pletely. They were then carefully gailiered, dried and

placed in narrow-necked bottles dried in an oven, and a piece
of absorbent cotton wool placed on the top of the seeds.

The bottle was then corked and sealed, and deposited in

a dark dry place there to remain until required. This pro-

ceeding was completed by the middle of June, and in the

following December, specimens were sown in boxes where

they germinated very satisfactorily
'

Sir Gilbert Carter states that it would have been

impossible to jiet finer and more satisfactory plants than those

which subsequently developed from this locally raised seed.

It is well known that in growing lettuce in hot weather the

plant has a tendency to run to seed, the main shoot usually

coming up from the centre of the heart. The 'Continuity'

variety resists this tendency better than any other variety,
and possibly the practice of obtaining seed from a later

development of the plant encourages this retardation.

In conclusion Sir Gilbert Carter points out that in his

experience English and French seed are better than American,

though there appears to be an exception in favour of the

.•eed tape, which embodies a new idea and a good one.

COMMERCIAL VALUE OF TOBAGO
TOBACCO.

The value of tobacco leaf proiluced in Tobago is dealt

with in the Proceedhxis of the Agricultural Society of Trini-

dad and Tubago iov January 1917, in the form of a report
received from the Imperial Institute, to which place samples
were sent for examination. It appears that the samples
received, like previous one?, showed the defect of poor
burning quality. This is stated to be due to the small

amount of potash and the large quantity of chlorides and

sulphates present. The ash in sample No. 1 contained potash
(K.^ O) 18'4 per cent., sulphates, expressed as sulphuric
acid, .3 G per cent., and chlorides exp essed as chlorine,
15'6 per cent. This defect, it, is stated, may be due cither

to the presence of chlii.'ides and sulphates in the .soil, or to

the use of these substances in the form of manures for the

tobacco, and the source of the-fe deleterious constitiiont-i

.should be investigated. The British toba-ico manufacturer*

consulted, regarded the tobacco as suitable for the market,
while the merchants, though unable to offer an opinion as-

ti the value of the tobacc.i, thought sa-nple Xo._ 1 represented
material which would be sa'eable. This apparent conflict

of opinion is due to the fact that the manufacturers re> aided
the tobacco from the point of view of ci^ar manufacture,
anil it is undoubtedly unsuitable for making cigars for the
ISritish market, except possibly in adMiixture in small

quantity with better tobicco. It is added, however, that

there is always a market in the United Kingdom for what
is known as 'nondescript' tobacco, and merchants would no
doubt be able to dispose of Tobago tobacco as nondescript
tobacco for cutting purposes. Such material, however,
fetches only a few pence per ft)., and it is improbible-
that the price reilized would be profitable to [iroducers in

Tobago.
The above remarks appear to indicate that the present

production of tabacco in Tobago for local consumption in

Trinidad is the best course to pursue, particularly in view
of high freight charges.

The value of the report, in its present form, is seriously
lessened by the fact th it the figures of analysis of sample 2
have been omitted entirely.

THE ESTIMATION OP AGE IN MULES.
The following, taken from the Veterinari/ Rex >rd (for

January 27) will be of interest to West Indian planters:
—

In the cavalry of the French array it has been
asceriained that there is often a notable difference between
the age attributed to mules by the buyers, and that found by
the veterinary surgeons of the divisions to which the mules
are sunt.

These differences seem in a great part due to the fact

that, in the literature upon age, the same in^lications are

applied to mules which are classic and universally accepted
for estimating the age cf horses. Usually too much
importance is given to the examination of the tables of the

teeth, without taking sufliciently into account the length
of the teeth, their form at their exit from the alveolus,
etc.—all secondary characters, capable of furnishing useful

indications to the observer.

The appearance, the falling, and the substitution of the
milk teeth take place at almost the same epoch in the mule
as in the horse: but the mule is always a little later than
the horse.

In the adult mule, the tables of the teeth are narrower

transversely than in the horse: the equalisation of the teeth
is later; they become rounded more quickly, and the round-
ness persists for a long time: they only become tiiangular
at a very advanced age. The considerable hardness of the
dental tiss'ie in the mule causes the incisors to be very little

worn. They become abnormally elongated as the anira.l

grows old and arrive at a length of from .30 to 40 millimetre.".

After the sixth or seventh year in the mule the table of the
tooth changes little in aspect, and after seven years it no

longer furnLshes exact indications. Such characters as the

length, the direction, llie form and the freshness of the
incisors should also be taken into account. From .seven or

eit>ht years forward the exact determination of the age of
the mule becomes very difficult; and to judge it vrell, other
indications beyond those furnished by the tables of the teeth

should be utilized.—{L.i Clinica I'eterinaria.)
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THE PRODUCTION OF FOOD.

GREAT BRITAIN'S FOOD SUPPLY.
A review of the report on the food supply of Great

Britain, drawn up by a Committee of the Royal Society at the

reijuest of the President of the Board of Trade, appears in

J?(i^«*e for February 15, 1917. It is stated that the first

section of the report deals with the period before the war, and
it is observed by Nature, that it is remarkable thai the allow-

ance then of protein, fat, and carbohydrates should so closely
have coincided with the stan<lard dietary usually associated

with the name of Voit. Per head per day, the figures are

a little below the Voit regimen, and give a total of 3,090
calories: but per man (making due allowance for women and
children whose needs are smaller,) it works out above the

standard (4,000 calories), so that a margin of waste was

provided for. Part 2 of llie report dealt with the year
1916, and shows that here again the available food was more
than sufficienr, so that reduction is possible; but the increase

in prices has accentuated inequalities of distribution, and
reduction below the necessary amount causes a large diminu-

tion in the working capacity of the individual. Organiza-
tion in distribution is therefore called for; it would be

foolish economy to produce a harmful effect upon the work-

ing population who form the backbone of the nation in its

present crisis.

The final section of the report treats of methods of

economy. The milling of Hour and the reduction of beer

manufacture are dealt with, and also the question of the

age at which cattle should be slaughtered. One of the

recommendations is that cattle should be slaughtered at

seventeen months old instead of two and a half years; such

young beasts would be a little poorer in fat, Wt that is

counterbalanced by the enormous saving in feeding stuffs;

economies may also be effected by certain changes suggested
in the amount and character of the fodder employed.

Finally, an increase in the making of cheese as compared with

tutter is urged.
In the article in Nature referred to, attention is called to

the omission in the report of any reference to the vitaniine

question. It is pointed out that pure protein, fat, and carbo-

hydrate with the necessary salt and water in addition, will

not maintain he'lth, still less promote growth. Certain

UBknown food acce>tories in small quantities are neces.sary
also. Some of these so-called vitamines are present in the

outer portion of the grain, but others equally vital are only
soluble in fat, and ai-e particularly abundant in butter. As

they are absent in the vegetable fat.s, and so much vegetable fat

is used in the preparation of butter .substitutes, it really is

a matter of national importance that the inferior nutritional

Talue of the cheaper brands of margerine should he widely
known.

Storing Oorn-Meal in St. Vincent.—The
Agricultural Superintendent, St. Vincent, writes to say that

the corn purchased on a profit-sharing basis, kiln-dried and

stored at the Government Ginnery in that island has been

put on sale in the form of corn-meal for human consumption
at 3^c. per Bt). for lots of not less than lOOK)., and 4c. per 0).

for smaller quantitie> There are 1,250 bushels available

which will prove a valuable addition to the food supply of

St. Vincent until the new crop comes in. The local retail

price of brown and white wheat flour is Gc. and 7c. per ft).,

respectively, with every likelihood of greater advance in

the future.

SUBSTITUTE FOR WHEAT FLOUR IN

DOMINICA.
A general enquiry is now taking place throughout the

West Indies in connexion with the pos.sibility of substituting
l.ically produced farinaceous material for some of the wheat
Hour at present imported.

THE VALUE OF FAEIXE OR CASSAVA ME,\L.

In the Dominica Officud Gazette for March 19, there is

l)ublished a report by Mr. G. A. Jones. Assistant Curator
and Chemist of the Afiricultural Department, on the results

of e-xprriments concerning the use of farine meal. It ia

pointed out first, that compared with Antigua and St. Kitts,
Dominica enjoys the advantage of beini; to a considerable

degree >elf.supporting as rejiards the main food requirements
of the population, owing chiefiy to the presence of a large

body cif peasant proprietors. It is stated that for every
100 lb. of Hour, rice, corn-meal and beans imported into

Dominica pt-r head of the population, Antiaua imported
180 11). and St. Kilts 162 1b. The only commodity which
is imported into Dominica to any considerable e.vtent is

wheat fiour, of which some .3,000,000 \t\ are consumed
annually. Concerning substitutes for soiue of this flour,
Mr. .Jones states that the product which offers most

promise of success is farine; it is produced locally in

considerable quantity, and is used and appreciated by
a large section of the population. When ground and
sifted, it forms a meal of good colour. But its com-

position like that of most root crops is poor in proteid
—the

flesh formers, and rich in carbohydrates—the heat and work

producers. However, samples of bread prepared from wheat
flour and farine meal in various proportions from 3 of flour to

1 of meal to equal proportions of wheat and meal were found
to be quite satisfactory. Eiread made from equal proportions
developed in twenty-four hours a pronounced flavour of the
farine meal, which however was not in any way disaTccable.
It would appear therefore, that quite eatable bread can be

pri>duced by the admixture of farine meal with wheat flour,
and that should it become necessary, the importation of the |
latter could be considerably curtailed by diluting it with
farine meal. The only trouble appears to be that the bread
shows a decrease in percentage of protein as the proportion
of farine meal is increased.

In forwarding the above report by Mr. G. A. .Tones

to this Office, Mr Joseph .fones. Curator and Agricultural

Superintendent, makes the following coniuients:—
'These e.xperiments are interesting and desirable both in

thi> and in other islands, but when these matters are looked
into chisely, there appears little probability of the people
responding to the e.xtent wished for, except under conipal-
sion.

'In Dominica the dilution of bread to the extent of

one-third farine would require us to raise above our present
annual re'iuirements of cava->a meal over 1,000 tons of

tubers, and manior requires nine to ten months fiom planting
to mature.

'Sindlarly in St. Lucia, assuming an annual import of

about ."),0OO,()00 R). of wheat flour, dilution to the extent of

one-tourthwith potato meal, would require closeon l,500tonsof
sweet potatoes (allowing for loss on drying) over and above
the present production. It is doubtful it these local foodstuffs

could be raised except by a gradual process extending 'iver

several years. A good deal of labour would be required
for this work, which might attect other industries.

It is to be heartily hoped that nothing will happen to

interfere with the importation of flour from Xorth America.'

I
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THE FOOD SUPPLY OF THE
PHILIPPINES

The l^hilippine Islands, like those ol th" British West

Indies, annually import large quantities of foodstutl's. The

chief ainoni; these is rice, and als" cacao, coffee, ilry legumes,

potatoes, onions, starch, canned fruits and veiretables, and

even fresh vegetables and fruits thai could readily be grown
in the islands, t^ommenting on this fact the I'ldlippine

A;/ricii!tural Ri'view (Vol. IX, No. 3) says that this situa-

tion cannot be viewed as anything but deplorable An idea

of the extent of the importations is obtained by reference to

the value of the various articles imported during 1905 and

J915, respeitively. The value of the rice imported in 1915

was •'?G,:224,"275. Very considerable quantiti'^s of fruits and

vegetables, particularly fresh vegetables, contirue to be

imported: thus the value of the fresh vegetables imported in

1915 was .fSli.ol."), coinpired with nil in 1905. In 1915

the value of the refined sugar imported was .$192, 482, and

molassses 637,349. It is satisfactory to note that all the

corn consumed in the island—and this amounts to a very

large quantity
—is produced locally. It would be interesting

to know what arrangements are made in the I'hilippines

for storing and distributing the large quantity produced.

Flour and other articles that cannot be produ ed in the

Philippines are imported in amounts that are relatively

insignificant compared with rice, beans, cacao, coffee, fruit,

tea, and vegetables.

The number of the PhiUpiniie A;/i ieiilt/zral Reineir

from which the above information is taken, contains an

iiiterestini! and useful synopsis of the different food plants

that are grown in the Philippines in various localities, and at

various altitudes. This list contains references to a good

many fruit trees to which attention has been given in the

Philippines during the last two years, lieference is also

made to the cultivation of temperate vegetables such as

caulitiower, celery and turnip. It is interesting to note thit

the latter plant exhibits special development according to the

altitude at which it is grown. An elevation of 600 metres

at least is required for the produriion of fairly good roots.

Abovi' this elevation the quality of the roots is increased

in proportion to the ri.se in altitude up to 1,200 metres,

where the growth of the turnip is very satisfactory.

A BRITISH CATTLE RESERVE IN AFRICA.
A letter appears in Uniled Empiie for January 1917.

calling attention to the immense cattle reserves existing in

Nigeria. It is stated that these reserves have been travelled

over and inspe.-ted by a rancher oi great experience, and he

Las reported that the lands contain not less than 5,000,000
head of cattle, that is to say more than exist to day in the

whole of Australia. The trouble has been to secure adequate
reserves of land to allow for collecting and fattening prior to

railing to Lagos. This is the first .^tep necessary for capital
to be put up to secure the erection of refrigerators. The

only other clifficulty for developing this new source of meat

supply is the [iresent one of securing shipping for conveying
frozen carcases from Lagos to Kngland. There is little doubt,
as soon as shipping arrangements have become more normal,

that in Nigeria will bo a British source of meat supply
a,nd one situated very much nearer to Great Britain

that) Australia and New Zealand, or even South Africa; and

neprer too than the Argentine whirh at present is the great
beef exporting country of the world

RICE FLOUR IN DEMERARA.
The iJemerara Daily Argoxi/ of ilarch 17, contains a

report of a recent meeting of the Flour Substitute Committee.

Mr. Bancroft intimated the receipt of a mill from

Messrs. Sprostons Ltd
, and the purchise of one from Messrs

Brooker Bros. McConnel .t Co. Ltd. In that connexion

Profe.ssor Harrison submitted several simples made from the-

machinery referred to. He pointed out that they had encoun-

tered some difficulty in getting the rice reduced to flour with

the machines at their disposal He called the sample tlaked!

rice, and of that some portion had been sifted. It appeared
to him that in order to pro luce rice Hour to the extent to

give commeroial returns they would have to get special Hour-

preparing machinery With reference to the making of bread,

the Profesor continued, it seemed to him that the most

beneficial returns were obtiined not by mixing the flours i'l

the first instance, but by preparing separate dough of the

respective mixtures and then working them up together.

Mr Bancroft said with the machinery they had acquiredt

they could handle about 100 B). of stuff per day.

Dr. Wise remarked that bread was being made on

a large scale at the Public Lunatic Asylum with a mixture

of rice, cassava and wheaten flour.

Mr Bancroft exhibited several loaves of bread from

the Penal Settlement made of wheaten and cassava and

wheaten and rice flours. The loaves, he remarked, were

about five days old. The speaker also mentioned the

receipt of a number of very good loaves from Mr. Mansell's

bakery. These were received shortly after the last Com-
mittee meeting.

Adulterated Bread — .^.n uncrupulous baker will work

into his bread as much salt as possible. Experts say that

an increasingly large amount of salt may be put into bread

without the consumers being aware of it. The idea is that

bread loaded with salt weighs more heavily on account of the

moisture which it will retain. To find out the real value of

bread from the stand-point of weight, a little experiment may
be followed. Take two samples of equal weight, and bake

these in an oven for an hour At the end of this time weigh

again That which is the heavier is the better value. The

addition of alum to bread to make it white (often used to

mask an inferior flour) is much to be condemned. Small

quantities of alum taken n^ularly in this way are very
harmful. Happily a simple test for the discovery of alum

in bread is available. Take a sample of the suspected article

and place it in a saucer. Then pour over it a solution of

carbonate of ammonia. If alum is present in the bread it

will turn black, but if the bread is pure no change will take

place (Wealth of Indii, December 1916.)

The acreage under tobacco in Pihodesia during 1915-16

was less than the previous year, but the acre-yield showed

improvement, being 4s6 lb. as against 309 tt). per acre the

year before, with the result that the crop reaped increased

from 426,423 Bb. to 637,201 Bo., or ani ncrease of 494 per cent.

(The Rhodesia Agricidtural Journal iov December 1916.)



102 THE AGRICULTUEAL NEWS. April 7, 1917.

COTTON EXPORTS FROM THE WEST
INDIES.

Tlie following shows the quantity and value of Sea

Island cotton exported from the West Indies during the

quarter ended December -31, 1916:—
C'olcny. Quantity, Value,

a>. £.

B.rUdos 21,4U 1,606
St. Vincent 2,880 192

Antigua nil —
Montserrat 1.38,400t 1:3,414

St. Kitts 29 31& 1,832*
Nevis 22,682 1,418

Virgin Islands 8,117 609

222,809 £19,071

t 53 bales representing 20,034 lb. of lint of the 1914-1.5

crop are included in these figures.
* Value taken at Is. 3(^

,
but for the most part this

cotton sold at 3s. in England, and the lowest value should be

2.«. 6d. per B).

INDIA'S SUPPLY OF COTTON.
On December 14, 191(J, Professor J. A. Todd read

a remarkably interesting paper on the worlds cotton

supply and India's share in it, before the Indian Sec-

tion of the Royal Society of Arts. In summing up
Professor Todd said:—

India is the only country in the world from which there

is any hope of obtaining an early if not iiuuiediate increase

of a million bales per annum of new cotton, and there is

every reason to believe that India could maintain such an

increafe cumulatively till her present crop was at least

doubled. As will be sten from Table D in the Appendix,
the area under cotton is immense— over 2.5,000,000 acres

in 1913 14, or two-thirds of the whole area, under cotton

in America; though it may be noted in passing that, as will

be seen from Table V,, the increase if the Indian crop has

hardly kept pace with that of the American over the la.st

thirty years. (^)uitc apart from any extension of this area,

the crop could easily be increased by a gradual improvement
of the yield per acre, which is the lowest in the world.

only about 8-5 Bb. [ler acr>" against nearly 200 lb in America,
and about 40i) It), in K.ypt. That such an increase would

•

pay handsomely d.i anything like present prices of

cotton is beyond question, and it could be done without

interfering at all seriously with India s c ssential supplies
of other crop.=, especially food supplies. To effect such

a change in the Indian crop is a. very big problem full

of practi<al dirhculues, which however, are not utterly
insuniiountable. It will take a good I'eal of time and

money to make the change, hnt it wnuld take more money to

get the same results in any oth^r part of the world, audit

probably could not be none at all in the time anywhere else.

It is not, however, merely a qncstion of growing an extra

crop in certain par s of luA a. but of steadily and continuously

improving the Indian crop a little all round, both in quantity
and quality, by the adoption of better methods and the use

of improved seed. That means constant and f-ustained effort

on the part of every one concerned in agriculture in India,

and a very much increased .staff backed by determined

action on the part of the Indian Government in the direction

of compelling reform of dishonest methods, and .showing an

example itself on a commercial scale of how things could be

and ought to be done.

THE AGRICULTURAL DEPARTMENTS
OF NIGERIA.

The following information, abstracted from the reports of

the Directors of Agriculture, on the Agricultural Depart-
ments of Northern and Southern Nigeria, for the year 1915,
should prove of interest to readers of the Agricultural News.

NORTHERN' I'RovixcES. In regard to the Northern Pro-

vinces, experiments started in I 913 at Maigana, with a view to

producing a type of cotton of better quality and higher yield

per acre than the existing indigenous plant, appear to have

given satisfactory results. Different varieties were put under

trial, and that known as Allen's long staple (which had been

acclimatized for three years in 1 'ganda and was propagated
for the first time in Nigeria in 1912) gave such satisfactory
results, that in 1914 about 2 tons of the seed were distributed

to local growers. The results were again distinctly good the

crop being purchased by the British Cotton Growing Associa-

tion at 1 hd. per lb. This proved so great an incentive to

further effort that in 1915 the whole available supply of seed

amounting to .some 7 tons, was readily taken up. Moreover,
the As.socialion found the staple of such high quality as to

warrant their paying \'ld. per Bi. for the 1915 crop. The

opinion is expressed that if this price can be maintained, the

future of cotton growing in the district is assured.

In an appendix comprising a report including work
done at Maigana from March 1 1915. to February 29, 1916,
when the last of the crops had been harvested, it is stated

that the 'Aliens' and 'Nyasaland' varieties of cotton maintained
their average for yield, and their strength ajipeared to show
a general improvement on last year.

SOUTHERN PROVINCES. Concerning the Southern Pro-

vinces, the report is naturally much more elaborate. It is stated

that the Cacao industry received most attention, the exports
of this commodity increasing from 99,000 cwt. valued at

£172,000 in 1914 to 182,000 cwt. valued at £314,000 in

19 1 5. In addition it is estimated that there were in Lagos
at the end of the year 40,000 cwt. awaiting shipment. Ihadan,
which is the largest producing ( entre, has increased the

output during the last five years from below 20,000 to over

50,000 cwt.

.\ cacao planting competition was organized in the
t 'alabai J)ivision to encourage farmers to lay out their

farms in a proper manner. Prizes of £10, £7, and £3 were
to have been given in December 191(5, to the competitors
who established the four best farms of 250 cacao plants with
shade trees, in the manner advised in the Department's
leaflet on cacao cultivation. Advice regarding suitable sites

and othrr equitable assistance have been afforded by
agricultural otHcers.

Sites for new model plots and nurseries were selected

at Ikot-Kkpenc. Warri, Benin, Sapele, Kwale and Abeokuta.

.Salisfaetory pi'ogress was made in establishing the plot and

nursery at all these places, with the exception of Warri,
when- sutticicnt labour could not be found to clear the site.

The model plot at Ijebu Ode was acquired for building
purposes, but a new site was selected, cleared, and shade
trees were established ready foi- the planting of cacao and
kola in 1916. At Oyo, plots of native and American

(Georgia) cotton were planted to dennmstrate the superior
i|uality of the latter type. Arrangements were made for ())'»
farmers to plant about .'300 acres of Ceorgia cotton in 1916.

More than 8,000 cacao, Para rubber, and coco-nut plants
were distributed from the nurseries. This, it is pointed out,
iloes not rejiresent the total distribution for several of the

caretakers are illiterate and were unable to keep records.
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Courses of in.'^truction in elementary theoretical and

practical agriculture were given to school teachers at the

Onitsha and Calabar agricultural .stations during the two long
school vacations. An examination was held at the end of the

courses. Of twentj'-three teachers who sat at Onit.^ha, eight

qualified for a certificate: at Calabar, thirteen of the twenty-
one candidates were successful. In awarding certiticates, the

results in both the theoretical and practical examinations
were taken into consideration, so that good practical results

were accepted as compensation for slight failure in theoretical

knowledge,

Six youths were selected as agricultural pupils to be
trained for the posts of Head Overseer and Agricultural
Instructor They are to spend the first three years of th'-ir

pupilage at the Experiment Station, Ibadan In addition

to practical instruction, they are to be given, yearly, four

courses of lectures in elementary agriculture.

During the period under review the membership of the

Ibadan Agricultural Society increased from sixty t^

seventy-eight.
The results of a further test with the Hamel-Smith

cacao drying machine at the Agege agricultural station

(Model Farm) are recorded. Samples of machine-dried and
sun drifd cacao were .sent to the Imperial Institute for exami-

nation, where the composition of the beans wa.s found to be

quite satisfactory. Brokers, and cacao and chocolate mai:u-
facturers to whom samples were subtnitted for valuation,
valued the sun-dried cacao at from 77s. to 79.s. per cwt., and
the machine-dried at 76s. to 7,^s. per cwt., at a time whet:

St. Thome andCamerooiJis cacao was selling at 7-1.^. to 77s. Bd.

per cwt. (July 191.">) There is thus little to choose, it is

observed, between the value of sun-dried and artificially dried

cacao, provided the cacao ii properly fermented and dried
in both cases.

Annatto in Porto Rico -Until the European
war curtailed available sources of dye-stuffs, the market for

Porto I'lican annatto was very limited. In the fiscal year
191.3-14, there were exported ill.ssett)., valued at £2,753.
The intiuence of war conditions began to be apparent late in

1914, when expcttations rose to 3.37,2990)., valued at £5,.564
Since then the increase has been considerable in both quantity
and price. Before the abnormal conditions annatto sold as
low as 16s. 8d. to 20s. lOrf. per lOOlfj. At present it commands
54s. 2d. to 62s. 6d., according to quality.

According to a report by the United States special
agent in Porto Rico, the supply of the product is extensive
as the tree grov.s wild. The collection of the seed.-, which
constitute the 'annatto" of commerce, affords employment
and a source of income to country folk, to whom any oppor-
tunity for earning money is a considerable boon.

The seeds of the bush or tree Bixa orellana are known
commercially as annatto. The seeds yield a yellow colouring
matter which has been employed in dyeing .silk, cotton, and
wool The colour is somewhat fugitive. There is a widespread
use in colouring confectionery, butter, cheese, sauces, varnishes,
lacquers, and the like. The local name is 'achiote'.

If the present profitable prices continue, it is probable
that the shrub will be planted on a large scale. Bixa
orellana bushes a year and a half old yield, it is stated, from
J-B). to 1 D). of annatto. This amount increases as the

plant becomes older. (Journal of the Royal Society of Arts.'s

Phosphate Determinations of Hawaiian
Soils.— Bulletin No. 41 of the Hawaii Agricultural Experi-
ment Station deals with phosphate fertilizers for Htwaiian
soils and their availability. In regard to the solubility of

different phosphates, some interestina results were obtained.

For instance, hydrochloric acid of official strength does

not dissolve all of the phosphoric acid of Hawaiian soils. To
determine the total phosphate content, it is nece-ssary to fuse

the soil with sodium carbonate. Fifth-normal nitric acid has

very little solvent action upon the phosphates in the soils,

indicating the absence of appreciable quantities of calcium

phosphate. One per cent, citric acid has a much stronger
.solvent action than fifth normal nitric acid. Of the weaker

solvents, I per cent, sodium hydroxide is the strongest,
due to its action on the iron and aluminium phosphates. It

is concluded that the fertilizer (phosphate) requirement of

the soil is not measured by solubility in water or fifth-normal

nitric acid, but it may be indicated by the solubility in citric

acid. It is further concluded that the solubility of the

phosphate before it is added to the soil cannot be used as

a criterion of its solubility after addition, but it may indicate

its availability. The fixation of a soluble phosphate by the

soil may be influenced by the basicity of the soil. Avail-

ability as determined with solvents does not agree in full

with that indicated by plant growth. Apparently Hawaiian
soils are uniformly higher in phosphate than mainland soils,

but this is less available, e.specially in the heavy clay types.

I'hosphoric acid should be applied to this type of soil in the

form of soluble phosphates and in light applications at

frequent intervals, if rapid returns are anticipated

The United States and Tropical Produce.—
The increasing dependence of the United States on the tropics
for raw materials and foodstuffs not produced in that country
is shown by the fact that more than a billion dollars' worth
of tropical products were brought into that country during
the fiscal year 191(i. The exact total, §1,060,850,416,

represented an increase of S253,20S,231 over the year 1915

Imports of rubber amounted to $304,000,000 during the
fi.scal year 1916 against $280,000,000 in 1915, and

$109,000,000 in 1905, and were exceeded in value only by
sugar, coffee and fibres. (India RulSer IFor/d, February 1917.)

According to the Jumnal uf the Januitca Agricultural
Society for December 191G, the scarcity of foodstuffs in that
island is creating some alarm, and the planting of provision

crops is being everywhere advocated. But it is stated that
the scarcity of foodstuffs is due rather to last year's hurricane
than to the war. Bananas, yams and cassava all suffered

largely from the storm.

It is a common mistake in growing vegetables not to
make the .soil fine enough, and the seeds are sown among
small clods. At other times the soil is in too soft
a condition, and the seeds are planted in loose soil. Such
soil conditions are often responsible for

unsatisfactory
germination or at least weak development. Very often

vegetable seed is planted too deep. The smaller the seed
the shallower it must be planted; peas may be planted 2
inches deep, lettuce seeds merely raked in and barely
covered. Seeds should never be sown too thickly.
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this number indicates the large
amount of assistance that has been rendered to the

West Indian peasantry by the Departments of

Agriculture in recent years.

On pages 100 and 101 will be found a series of

articles dealing with food-supply (piestions.

An intere.-iting article dealing with a new system
<if mulching will be found on pages 110 and 111.

Insect Notes in this i.ssue deal with the locust

invasion of Kgypt in 1914-1-').

No. 2. is

contain

tropical

Forthcoming
Bulletin".

The Wfst Indian Hulletiv. \'ol. XVI,

shortly to be i.ssued. This number will

original papers and reviews relating to

agriculture and science, and is likelj' to prove of more
than usual interest. The following is a list of the
contents:—

Note on the llecovery of Sugar at (lunthorpes Fac-

tory, Antigua. l!»05-ltl.by Sir Francis Watts, K.C.M.O.,
D.Sc; The Identity of Fibre-Agaves, by Professor
L. H. l)ewey ( with a kej- to .Sisalanae in the West.
Indies, by William Trelease): On the Inheritance of

the Number of Teeth in Bracts of Gos.sypium, by
S..C. Harland. B. Sc: Note on the Significance of the
Results obtained in the Dominica Manural K.vperiments
with Cacao, by W. R. Dunlop: The Characters of certain

Soils in the Area Devastated by the Eruptions of the
Soufriere of St \'ini-ent in lit02-;), by H. A. Tempany,
D.Sc: A Note on the Gall Patches in the Soils of

Antigua, by H. A. Tempany, D.Sc: Note on Lime
Reijuirements of Soils for Partial Sterilization, by
H. A. Tempuiy. D.Sc.: The Fungi of the Internal
Holl Disease, by W. Now ell, D.I.C: Poisonous Fishes
in the West Indies, by W. R. Dunlop.

The cost of each number of the Went Indian
Bullitin is (k/.: post free Si./.

Crop Estimates in Certain Countries.

InThc Board of Trade Journalinr iixnnaxy 4,lf)17,
is published information, received by the l^oard of Agri-
culture and Fisheries from the International Institute
of Agriculture at Rome, concerning crop estimates in

certain countries, which is of interest in the West Indies.

The production of wheat for the current season is esti-

mated at 7!.),(i.S2,000 cwt. in Australia, 41 4()1,G00 cwt.
in Argentina, 114,y77,000 cwt. in France, and
:?42,80.5,000 cwt. in the United States (winter and

spring together). The French barley crop is estimated
at Ki.S'S.S.OOO cwt. Oats are expected to produce
9,()(«,000 cwt. in Argentina, .Sl,2.j(),00() cwt. in France,
and o.j7,71(!,000 cwt. in the United States. The pro-
duction of maize in the United States is estimated at

l,2!U.(i23.000 cwt.

The total production of wheat in Canada, the
United States, British India, European Russia, United

Kingdom, France, Spain, Italy, Norway, Denmark,
Netherlands, Roumania, Switzerland, .lapan, Kcypt,
and Tunis is given at l,.">27,(j2o.OOO cwt. The total pro-
duction of barley in the same countries as for wheat, with
the omission of India, is estimated at 4:^9,485,000, cwt.,
and of oats, in the same countries as for barley, with
the exception of Kgypt, at .S02,:?i:i000 cwt., while the

production of maize in Canada, the I'nited States,

European Russia, Italy. Switerland and Japan is

given at l,:i72.248 cwt. As compared with thecorres'-

ponding average crop in the years 1909-13, the.se

estimates represent increases of II, and .3-2 per cent,
tor barley and oats, and decreases of 9 1 and 'y'.\

jjcr cent,
for wheat and maize, respectively.



Vol. XVI. No. 390. THE AGRICULTURAL NEWS. 105

The Value of Dynamite in Agriculture.

Trials that have been made with dymainite ia the

West Indies, to discover to what extent it is of \ahie

lor opening !ip the soil in orchard cultivations, have

not, on the whole, given very encouraging results. In

Dominica the experiments on the soil containing lime

trees have given entirely negative results, and the

Trinidad experiments on cacao and bananas have been

inconclusive.

It has been suggested that perhaps these explosions
have been made at the time when the soil is in the

wrong condition. An explosion made in a wet soil, tor

instance, is much more likely to have a consolidating
effect than a loosening one; perhaps the Dominica

experiments were made when the soil was too wet;

if they were, this would acconnt for the absence of

any good effect as a result.

It would be interesting to compare the effect

of explosions made: (a) during wet weather, (b) after

;i spell of dry weather when the soil is comparatively

lacking in moisture.

In Dominica it is not easy to get a dry soil, but

at the present time of year a condition of dryness

sufficiently pronounced will occur from time to Umo
10 allow of the experiment being made.

Imperial and National Organization.

A very original series of articles on the elements

of national reconstruction, since published in book

form, appeared about the middle of last year in

The Junes. In these articles it was submitted that

the syndication of small businesses is necessary to effect

economic efficiency, and that in conjunction with this

there will follow better scientific education and research.

The present form of district representation in Parlia-

ment is disapproved of and it is believed that a proper

management of the country's affairs can only take

place under conditions of occupational representation;
that is to say, industries and professions should be

represented rather than the mixed community of any
one district with its divided and often conflicting
interests. In connexion with these sirticles, the reports
of the British Empire Producers' (Organization, whose
tifth monthly report has recently been forwarded to

this Office from Kingway House, London, are of consid-

erable interest, showing that a definite policy is on foot

in the direction of organizing British Industries on an

empire basis. The B, E, P, ( >. is not a society in the ordi-

nary sense of the word, since it does not enrol members

orfirmsexcept as representing associations or industries.

It is in fact, a federation of industrial associations.

It recognizes that existing associations which affiliate

must retain complete autonomy, and that those

representing an industry arc the right bodies to formu-

late a practical policy for that industry. The organiza-
tion is divided into sections i>f which the .sugar section

is of direct West Indian interest. It is important that

producers of raw material in the West Indies should

keep in touch with the Association, as it is a highly
influential body ami calculated to prove of great value

in maintaining the trade, and in developing tlie

resources ol the Crown Colonies.

Primary and Secondary Education in British.

Gruiana.

A striking memorandum on the subject ot primary
and secondary education has been submitted to the
Board of Education of British Guiana by the Acting
Governor, and published in the Denierara Dnily
Argosy (Mail Edition) for March 17. In this the
need for revision in the education codes of primary
and secondary schools is drawn attention to, and the

importance of instruction in nature knowledge is

emphasized. Considering first the curriculum of a

primary school, it is pointed out that the chief subjects

taught arc reading, writing and arithmetic; but
a course of stud}' concentrated mainly on these three

subjects concerns itself in the opinion of the Acting
(governor, rather with the implements of the mind thau
the subject-matter of education. Another weakness
in the cunnculum is the large amount of attention

given to religious instruction, in the course of which
the pupil is taught a good deal of Jewish history and

Syrian geography, together with a few of the broadesti-

and simplest principles of morality. It is submitted
that the methods ol' moral instruction need revision,
and that more attention should be given to an

appreciation of nature from an aesthetic as well

as from a scientific stand-point, and to a prac-
tical study ofgeograph}' beginning first with the district

in which the school is situated. (On the subject of
nature knowledge, the views expressed in the

memorandum .ippear to be particularly sound. It is

held that in a colony like British (Juiana, which is in

the main agricultural, the education given to the bulk
of the population should aim at training a class of

intelligent peasanr, proprietors and farmers, and for

this purpose there can be no better method than "to

lay the mind of the pupil alongside of physical facts,

;ind teach the child to conquer them in the way in

which Nelson told his captains to master their

enemy's ships.' In regard to the question of classics

versus science, which has particular reference to

secondary education, the views of the writer of the

memorandum are as follows: While a knowl-

edge of Greek and Roman history and thought
is admitted to be important, it is held that this can

nowadays be obtained by means of translations, thus

obviating the slow process of acquiring a knowledge
of the dead languages. It is held that, as in

the case of primary schools, the stibjects embraced under
the head of nature knowledge should in the secondary
form the basis of education. 'A thorougli study of the

English language can be made to fulfil all the philologi-
cal and scientific purposes of a study ol Latin; and if a

second language is desired, French is of as great an
educational and of far more practical value to-day thau

Greek.'

While the opinions put forward in this memoran-
dum may not seem altogether acceptable in certain

quarters, no one can deny the soundness of the views.

nor question the belief that the developments of i lie,

( 'oluny would be accelerated by the introdtiction <>f

.1 curriculum more definitely based upon the principles!

submitted.
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INSECT NOTES.

THE LOCUST INVASION OF EGYPT, IN

1914-15.

The rt'iiort of the Ministry of Agriculture in Egypt on
the great invasion of locusts into that country in 1914-15,
ha-> recently been received, and this opportunity will be taken
to give a brief review of the chiet points of interest in con-

nexion with this invasicjn, and of the mea-sures taken to deal

with it.

The species in question is the migratory locust (Sc/tisto-

cerca peregrina), which has always been as.sociated with

Egypt by reason of the fact that the earliest records of this

in.?ect are from this country, and because locusts have always
had an important influence on the agriculture of Egypt, since

the presence or ab.sence of these iiisects Usually meant the

failure or success of the crops. The figures of locusts repre-
sented on Egyptian tombs dating back to 1400 1!.C. and

reproduced in modern works are .so accurate that there can be

no doubt that the species concerned was Schistoctn-a per>;griiia.

and it is thought that this same species is the one referred to

in the Biblical record of the Egyptiari [)lague of locu.sts, which
took place about 149U H.f. Their attacks are by no means
Confined to the Nile Vallej', but are felt throughout South-

western Asia and North Africa. Thi- species breeds normally
in Palestine, Arabia, ar.d the Sahara oases, and invades

Egypt under favourable weather conditions, an invasion

usually extending over the greater part of a year, and breaking
in successive waves over diflferent parts of the country. In

this connexion it has been noticed that these waves often

come when the weather if Egypt is under the influence of

a depression.

The experience of the last thirty years or sO tend to show
that these visitations occur abijut every ten years, but it

seems very probable that the invasions were much more

frequent in earlier times. In previous invasions no complete

investigations of this insect had been made, and opportuni-
ties of making an extended .study if the life-history and

habits, and of working out eflective control measures had
been lost. The formation of a Government Agricultural
Service since the 1904 invasion resulted in 'a careful investi-

gation into the habits and influences controlling the direction

of flight of the migrating forms froui their first appearance.'
At the same time a record nf the life-history and parasites of

the succeeding generations was obtained.

It was realized that the peculiar local conditions existing
in Egypt might necessitate special methods of control.

Accordingly, during the course of the invasion all the methods
of destruction employed in other countries were tested, but

were finally rejected after thorough and practical experiments.

HABITS AND LIFE-HWTORY.

Before giving an account of the methods of control it is

proposed to mention as briefly as possible some of the more

characteristic habits of this species, and to outline its life-

history. The locusts which reached Egypt in 191-5, although
winged adults, were not sexually mature, and the swarm was

composed almost entirely of reddish-coloured individuals.

At this stage they usually spend the day on the mo%'e among
the cultivated lands, while during the night they settle on any
available support, suchastreesandshrubs,orfailing these, camp
on the ground. It was noticed that the swarms of locusts when
in flight a.ssume different positions according to the strength
of the wind. 'In a gentle breeze they tty directly up the wind;
if the wind strengthens they immediately respond by changing
their direction to a diagonal to the wind. In a moderately
strong wind they will be observed tlying at right angles to the
wind direction, and as the wind velocity increases their line
of flight is turned more and more until we find them flying
down the wind when a gale is blowing.' As sexual maturity
approaches, the locusts gradually change colour, the males

becoming a brilliant yellow with their original black markings,
and the females also changing to a less extent.

Egg-laying begins soon after mating, the female drilling
a hole in the ground with her ovipositor. The eggs are laid
in masses ranging from 80 to 1 20 at the bottom of the

cylindrical hole bored by the female, and the space left at
the top is filled with a frothy substance. This soon hardens

sufficiently to serve as a protection for the eggs, but still

permits the emergence of the newly hatched nymphs. The
females seem to be very particular in their .selection of
a good place for depositing their eggs, and it is stated that
a favourite place is always where an inch or two of

dry sand covers a moist sand, clay, or silt Banks of

canals, railwaj- embankments, and drains or irrigation
channel- in the fields are often chosen, and in .such

situations the eggs usually occupy a definite zone aftbrd-

ing sufficient moisture. 'In cultivated fields the higher
parts and infertile patches known as Uior land are very
frequently chosen. In some parts of the country eggs were
never found among crops, elsewhere the locusts had selected
such places freely. This appeared to depend on whether the
land was under perennial irrigation or was basin land, crops
in basin land usuallj- being avoided; generally the females
avoided soil [jenetrated by roots of the plants.' It was also
noticed that along the banks of the Nile the eggs were often
laid at one particular level above the water, formino a strip
of perhaps a metre wide by one or more kilometres long.
Above and below these strips no eggs were laid. 'Newly
laid eggs are golden brown in colour, but they soon change to
a dull gre}' or brown colour, with a faint pinkish tinge

'

The eggs hatch in from sixteen to thirty-six days accord-

ing to temperature and moisture conditions, and the newly
hatched nymphs are green, but soon turn black. They do
not feed at all during the first four to eight days, even where
food is plentiful, but are voracious feeders when once they
start. From an early age they tend to climb and cluster as

high as possible, kee(jing together in masses, and this habit
of massing together has an important bearing on the methods
adopted to control them, as will be seen later. This species
usually moults five times before becoming adult, but six
moults have been recorded. The whole stage from hatching
to adult usually oocupies a little over seven weeks. When
about to moult the hoppers after the first stage usually cluster

together on bushes, or any raised object available. 'The old
skin splits along the middle of the thorax and the insect

emerges, leaving the empty skin otherwise intact. Empty
skins were often found together, in every way looking like
a crowd of young locusts.'
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CONTROL jrEASURES.

In every country where locusts abound the methods of

destruction have to be adapted to local conditions It may be

mentioned that in E^ypt vegetation is practically nun-existent

except where the land is artificially irrigated, and there is no

irrigated land which is not closely cultivated. Conseijuently,
the only food available for locusts consists in cultivated crops,

so that in view of the value nf the crops it is essential to

destroy the locusts before they can begin feeding This

necessity for killing the locusts bt^-fore they can attack the

crops rendered impracticable the use of stomach poisons,
such as arsenate of soda or Paris ereen, or the inoculation

of disease cdtures of Coccoljacillus acridiwwn, as these

cannot act unless consumed along with the food. There

remained, therefore, such methods of control as collecting

of adults and e-'g-inasses, destruction of nymphs by driving
them into prepared trenches and burying them, or spraying
with contact insecticides.

Before the arrival of the expected invasion circulars

were distributed to the headmen of the various villages

throughout the Nile Delta and lower valley These contained

full instruciions as to dealing with the invading swarms of

adults, the egg-masses which would be subsequently laid,

and the young nymphs. Accompanying these recommendations

were illustrations of a locust laying eggs, of the eggs

themselves, and of young nymphs

AcC')rdingly. the first swarm, as soon as it arrived, was

vigorously atta:ked, and the campaign was carried on

throughout the first half of the year 1915, during which

time the invasion was at it.s worst

The work of destroying the adults and eggs was paid
for at rates previou.-ly fixed by the Government, while

digging of trenches for burying the nymphs was carried

out under the existing system of organized unpaid
labour {con'k) in each village. The invading swarms were

collected in large numbers in the early mornings when they
arc paralyzed, and then killed either by burning or by bnryiny
in pits, the latter method bemg the most satisfactory.

The systematic destruction of eggs was carried out

everywhere, either by hoeing over the egg-deposits and expos-

ing them to the heat of the sun, or by ploughing up the

land two or three times. In some places the egg-masses
were als'i collected and burnt, while in other localitie- the

land was flooded in order to smother the eggs: this latter

melhfid seems to have been more su;;essful in heavy land than

in light .'^audy soil. However, in spite of the extensive cam-

paign against the adults and eggs, such an immense number
of nymph- still hatched that their .subsequent dL'Struction

constituted the maior part of the problem of control.

As stated above, it was soon found that pois.jned baits

could not be used, since the nymphs did not feed for some

days after hatching, but often spent this period in travelling
from the laying ground in the desert into cultivated aroas.

It was therefore necessary to kill them before they could

reaih the crops. All the able bodied population of the

threatened district were turned out, some to dig trenches,

and others to drive the young locusts into the prepared
trenches These trenches had to be duu between the

desert places where the eggs were laid and the cultivated

fields towards which the locusts would be marching. When
the locusts had all been driven into a trench the earth was
thrown back into it and well trodden down. Advantage was

taken of the fact that the young nymphs collect on any
raised object to burn them en uiasse, or to spray them
with a contact insecticide.

Many other methods were tried with varying success,
but the above mentioned were the most successful. Some
idea of the work that was done may be gathered from the

statement that over thirteen thousand metric tons of locusts

were collected, representing over seven billion individuals,
while some twenty-seven billi m eggs were destroyed. It was
also estimated that at least many young hoppers were killed.

The result of this campaign was that no locust swarms
reached maturity in Egypt and the damage done was generally

small, a very large percentage of the cotton crop of the Delta

being saved. The docility of the natives and the system of

unpaid labour enabled the campaign to be organized and
carried out successfully, and Government supervision is

absolutely neces.sary, since the native population if left to

themselves, would be unable to deal with a locust invasion.

It may be mentioned here, that the South American

migratory locust (Schistocerca par.inensis) was abundant in

Venezuela in 191-5, doing ser ous damage to vegetation there,
and threatening to invade Trinidad. The breeding grounds
of this locust in a country like Venezuela, where there is

a dense tropical growth, are fortunately few and far between,
so that there were none of the enormous hordes which occur
in Africa or in the Argentine.

EFFECT OF MANURES ON THE
COMPOSITION AND QUALITY OF

ORANGES.
The Journal of Agricultural Research (Vol. VIII,

No. 4) contains an interesting paper on the above

subject, dealing with results obtained in California.

By way of introduction, tlio author, H. D. Young,
says:—

Of the great amount of work which has been done
with fertilizers, only a relatively smali proportion deals with
their effects on the quality of the crop. This is especially
true of fruits, partly because of the length of time required,
and partly because of the contiictiug factors which enter
into a long-time ex|ieriiiient.

The material presented in this pi|)er hastodowithoranges
(Citrus 'lurantiuiii). The quality of this crop may otter an
easier subject for study than mo-t fruits, as the factors atl'eot-

ing it, such as the percentages of sugar and acid, the texture
of the fruit as a whole Jts specific gravity), and the propor-
tions nf juice and rind, can be accurately measured.

The follo^ving is a summary of the main results
ai-rived at:—

Nitrogen is the only fertilizer which in this experiment
seemed to exercise a specific effect on the composition of

oranges.

Applications of nitrogen to the soil resulted in a slightly
lower amount of sugar, a somewhat coarser fruir, and a little

le.ss juice in the orange.
The ettect of nitrogen was the same, whether applied

alone, in conibinati'm with either potash or phosphoric acul,
or both.

The effect of nitrogen was greater in 191-5 than in 1914.
As the crop was picked about two months later in 191.5, it

would indicate that some effect other than delayed matuiity
was caused by the nitrogen.

(Jomparison with fruit from similar trees grown cjutside
the fertilizer plots shows a fair agreement of composition
and quality.

The analyses show a higher percentage of nitrogen from
all plots receiving it. while no such ettect was obtained with
either phosphoric aoid or potash.
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The (lovernment Meteorologist, Jamaica, has prepared
a paper, which was published last year, on cloud drift as
observed at Kingston during 1907-13. The report deals
with cloud movements at different levels, and furnishes

information as to the movements in the upper atmosphere.
Three classes of clouds are dealt with, low cloud at 1,000 feet,

middle 4.000, and upper 10,000 to 12,000 feet. Account is

taken of the frequency of cases of observed direction of the
drift at 7 a.m. and .5 p.m. daily.

GLEANINGS.

In the Agricu/tvA-al Ni'ivs fur March 10 was published
an article on rice as human food. Further details concerning
the composition of Indian rices will be found in the recently

issued Bulletin (No. 6"_')
of the Agricultural Research

Institute, Pusa.

During 1915-16 the large total of 29.3,78") seedlings wa>

distributed fur planting from the Antigua Experiment Station.

These included 3,7.")6 coco-nuts, 2,2.57 Eucalyptus, 30,.')00

onion plants, anil 254,617 cane plants. Besides these, a

considerable ([uantity of cuttings and vegetable seeds were

sent out. The foregoing constitutes a record distribution.

An inquiry has recently been received in regard to the

suitabilit\' of Burbanks spineless cactus for planting on

waste lands in the drier parts of the West Indies. Trials

made over several years by the Danish authorities in St Cioix

have shown that this cactus does not appear to be suited to

West Indian conditions: its growth is slow, and even after a

number of years, the amount of fodder produced is unsatis-

factory.

It is stated in Science for December 15, 191 5, that

Professor A. S. Hitchcock, Systematic Agrostologist, United

States Department of Agriculture, has returned from a five

months' exploration tour of the Hawaiian Islands, and

has brought back an important collection of plants.

It will be remembered that Professor Hitchcock has

rendered assistance in the British West Indies in regard to

the identification of grasses.

The Revue A/jricok of the Island of Reunion, reproduces

the article on the Hitchin B^icon Factory, which was published

in the Journal oj the Uuard of Agriculture of England and

Wales, and in the Wes.t Indian Bulletin, A'ol. XV, No. 3.

It appears that in Reunion, as in the West Indies, there are

considerable possibilities in regard to pig raising and the

production of bacon and ham. It will be interesting to

learn of any action in this matter which may be taken by
the French authorities at Reunion.

In contradistinction to school gardens, home gardens

are becoming increasingly popular in Canada. The Agrvul-

iwral Gazette of Canada contains an account of the progress

made in various provinces, and it appears that the scheme is

successful Mnd useful. .\ good deal depends on the assistance

and supervision of the visiting teachers. It appeais that the

pupils take a greater interest in home gardens than in

school gardens, which is only to be expected in view of the

fr.ct that the home garden is entirely in the pupils own

Lands.

An account of the returns of crops grown by Europeans
in Southern Rhodesia during 1915-16, appears in the Rhodesia

Agricultural Journal of last December. While tlie returns
are gratifying as a whole, it is stated that naturally they
reflect theunfavourable season that was experienced. The area
under gruund nuts was nearly doubled, and the output more
than doubled. The pmportiun of land under maize was
86 per cent, of the whole area cultivated; in the previous
season it was as much as 91 per cent. There was an increase

under wheat. There are nearly 2,000 acres in citrus orchards
in Rhodesia.

In an address recently delivered before a large gatherinff
of farmers in Bedfordshire, the Rt. Hon. R. E. Prothero, M.P.
President of the Board of Agriculture, made certain observ-

ations which are not without their application to the West
Indies. He pointed out that farmers do not make the

prices that they get for their produce, those prices are made
for them; and at the present time they are made particularly
in the case of wheat, by the shortage throughout the world,

by high freights, by cost of all the materials of production
and by the great demand on the mercantile marine The
same remarks apply to the price of sugar.

The Committee appointed bj' the Agricultural and Com-
mercial Society of St. Lucia to draw up a Prize-holdings
scheme for limes and cacao, have forwarded to this Office

a copy of the report that has been prepared. It is proposed
that only persons owning not more than 20 acres of land
will be allowed to compete. The prizes range from £3 to £\.
The scale of judging appears to be sound, but it will be

necessary for the examiners to be careful always to see that

they pay due regard tu the improvements that are effected
and not to desirable features of the holding alrtadv in

existence. The above scheme is a continuation of one that
was in operation several years ago.

A lengthy article np'pears in the Th Times of January
25, on the rainfall of the British Isles during 1916, by
Dr. H. E. Mill, Director of the British Kainfall Organization.
This shows that 1916 was a wet year. In regard to the
inevitable (juestion as to whether the datajustify attributino-
the wetness which has characterized the past three years to-

the war, Dr Mill answers emphatically in the negative.
For amount of rain it is stated that 1912 was much more
remarkable than 1916, while as to distribution of rain in the
south-east of Kngland, wtere, if anywhere, the effect of gun-
fire on rainfall should be clearest, the same general tvnc of
distributiun has prevailed since 1909, and the yexrs 1910
1912, 1915, and 1910 are remarkable for their similariiy
and must, it is thought, owe that

similarity to similar
conditions in the flow of the great rain-bearinct air curn^nts
over the Atlantic.
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ATTEMPTS TO GROW ONIONS OUT OF
SEASON IN ANTIGUA

Mr. T. Jackson, Agricultural Superintendent,

Antigua, has forwarded the following note on experi-
ments made to grow onions out of season in Antigua.

It has been clearly demonstrated during the past decade

that the amount of profit accruing from a given area of

land planted under onions, either for export or local consump-
tion, depends to a considerable extent on the earliness of the

crop. During a normal year the early part of the Antiguan
crop is placed on the market before the Bermudian crop, or

any produced in the Southern States of America. This fact

gives the local planter a great advantage over his fellow

planters in leas favoured situations.

It is, however, only a proportion of the local produce
that gets into the early markets and meets with little compe-
tition from onions grown in other centres; the other portion
often meets with some rivalry. The question as to how this

should be avoided has for some time occupied the minds of

Officers of the Agricultural Department, and planters. At
one time it was thought that the planting of sets w^iuld be

one way out of the difficulty, but experiments inaugurated
with the view of raising a crop from these were abortive:

only thick-necked onions were produced; in fact, the mature

produce resembled leeks rather than onions. Failure to

grow onions from sets has also been recently recorded from
Bermuda. It might be noted, however, that the successful

raising of onions in the West Indies from sets has been

reported. As far as can be ascertained, the sets used for all

the trials mentioned were imported; attempts that were
made locally to save sets from one season for planting the

next were all failures. In consequence i>f the failure to raise

onions for the early market by means of sets, it was thought
that seeds might be kept from one season, from which early

produce could be raised during the next. The result of

a. 'oeed b.uiagc' trial was recorded in the Antigua Botanic
Station Report for 1913-14. Without going into details, it may
be said that the experiment indicated that onion seed could
be kept in seed receptacles in Antigua for about six months,
after which its power of germination rapidly decreased. For
the purpo-se required, this period of time was too short by
some two or three months.

In 1915 the Imperial Commissioner of Agriculture for

the West Indies caused a small quantity of onion seed to be
forwarded from Teneritfe to the Itoyal Botanic Gardens, Kew,
to be stored under controlled conditions. This seed was stored
from August to March. The following is a copy of a memo-
randum from Kew, dealing with the seed in question;

—
'2 ft), of seed of the above (White Bermuda <Jnion)

were received from the Canaries in August to be stored at
Kew for the West Indies.

'They were divided into three portions: one (a) being
placed in a glass bottle with cotton wool stopping; one (b) in
a stout paper seed packet, and one (c) in an air-tight tin.

When the seeds arrived a trial sowing was made, 100 per
cent, germinated.

'In March sowings were made frem the glass bottle and
paper packet and every seed germinated.

'The packages have been kept in a dry cupboard in

a room at a temperature of about .55° F.'

These seeds arrived in Antigua in May, and owing to
certain unavoidable circumstances were not opened for about
one month. ( )n June 10 the seeds were .sown in nursery
bedf, and samples retained for germination tests which were
made at the Government Laboratory and Botanic Station.
The germination percentage in both cases agreed fairly

closely, and the mean results are given below:—
A, germination 53 per cent.

B, „ 46 „ „

C, „ 44 „ „

The growth made in the nursery beds by the seedlings
raised from 'A', 'B' and 'C lots of seed wa.s, on the whole, good,
and there was little to choose between the plantlets raised

between the two former lots; the seedlings from 'C" were

perhaps not quite so strong and vigorous as the others. In

addition, two other sets of seeds were kept in cold storage
in Barbados. These may be designated 'D' and 'E'. The

germination test for these was 30 and 37 per cent., respec-

tively.

When in the seed beds however, one lot failed to germi-
nate altogether, and the seedlings obtained from the other

were weakly. It is not known what temperature these

seeds were subjected to when in cold storage, but if it was

anything near freezing point, it is possible that rapid

thawing after removal ruptured the tissues. As far as this

trial goes, one may say that onion seeds cannot with any
degree of certainty be kept from one season to another i a

cold storage in the West Indies.

The seedlings obtained from the seed kept in England
were transplanted into a ,\j-acre plot on July 1 9. This work
was done under the supervision of one of the oiBcers attached

to the Experiment Station. When the plants were taken up
from the nursery it was noticed that the size of the bulbs was
out of proportion to that of the foliage. They had the appear-
ance of having been left tao long in the seed beds; this was
not the case however, as reference to the dates given indicates.

When in their permanent positions no apparent growth was
made for some two or three weeks, and a large proportion of

the young plants died in spite of attention as regards artifi-

cial watering, necessitating several supplyings. The reaping
of the produce was commenced on January "25. and com-

pleted on February IJ, the plot giving 1701b. of onions, of

which 451b. were unsound.

The bulbs obtained from this trial were, on the whole,
of inditt'erent shape, consisting of a large proportion of what
is known as 'thick necks'.

Caution is necessary in drawing conclusions from
a single experiment, but it would seem that we have obtained

some definite information in connexion with the growing
of onions for early markets. There can be little doubt that

onion seed can be kept in England for several months with-

out fear of deterioration, but on reaching the tropics it

evidently loses its vitality rapidly.

On the other hand, seed that will germinate but will

not subsequently produce marketable bulbs is of little

practical value. Thi.' appearance of the onions under dis-

cussion, when growing at Skerretts, resembleil that of

plants growing in an undesirable environment. This

together with one's knowledge as to how vigorous the crop

grows during certain months indicates that there is a rjues-

tion of 'season" to be considered. In the trial under discussien,

the see<ls arrived in Antigua in May and were sown a month
afterwards. To solve the question as to the earliest possible
date when the onion crop can be grown in Antigua, a small

quantity of seed kept under controlled conditions in England

might be sent so as to arrive during the months of May,
June and July. If these were sown immediately on arrival,

it is possible that the point would soon be cleared up. Such

seed should be .sent direct to the place where it is to be

grown, so that its vitility may not be impaired by the tropical

climate.

[Arrangements have been made with Kew to give
effsct to this propnsal during the present year.

—Ed. A. JV.\
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A NEW SYSTEM OP MULCHING.

(ireen-iuanunng probleins formed ihe subject of

an editorial in a recent, issue of the AgriculturaL News

(January 27), and in connexion with what was said

concerning the fermentation of green dressings in the

field, the following- snmmarv of liulletin No. 499, United
States Department oi Agriculture, will prove extremely

interesting. It is also suggestive in connexion with

the usual West Indian method of mulching:
—

Mottle-leaf of citrus trees is characterized by yellowi.sh

spots or blotches on the leaves, and by a i-eduction in the

size of the leaves and the density of the foliage. In it.s

-advanced stages it results in a marked reduction in yield,
and in the size and quality of the fruit. No fungus or

bacterium has yet been found to be causally associated with

this trouble.

Work carried out by the writers in 1914 and reported in

another paper showed that half of the mottling in about 120

orange groves, in the Riverside, lledlands, Itialto, and High-
land districts of California was as.sociated with a low

hunuis content of the soil. Evidence was also secured which

indicated that inadequate irrigation might be responsible in

part for the development of mottle-leaf.

The pre.>-ent paper is concerned with field experiments
relating to the irrigation of orange.s and the use of organic

fertilizers, and deals particularly with a new method of citrus

culture, the mulched-basin system, in which low dikes are

thrown up so as to form large shallow irrigation basins

near each tree, and each basin is heavily mulched with

alfalfa hay, bean straw, manure, or sonie other organic
material. The basin makes it possible to supply each tree

with water in accordance with its needs, while the water

carries with it to the feeding-root system the plant food

extracted from the disintegrating mulch.

The system of furrow irrigation and clean cultivation

in common use in citric districts in California tends to

promote the r.irmation of a plowaole, or incipient hardpan,
below the surface mulch, varying in thickne.ss from .'' inches

to 2 feet; leads to excessive accumulations of soluble plant-
food sub.stances, especially nitrates, at the surface of the soil,

where they remain until washed down by the winter rains:

and fails to conserve the soil moisture sufhciently to prevent
the trees from wilting frequently during the summer months.

The mulched-basin system was found to conserve the

soil moisture bettei than anj other system of soil treatment

compaied with it, and niuio of the basined trees on either

light or heavy soils willed, "ndcr all the other cultural

methods euijiloyed, wilting occurred at some period during
the summer on both liiht ami heavy soils.

Available soil moisture below the third foot did nut

prevent orange trees fi.n:: wilting if the moisture content

in the first 3 feet of soil fell below the wilting coefficient.

With the amount of irrigation water ordinarily available

in these districts (1 niirer's inch to 4 or 5 acres) cover croiis

<if barley or sweet clc":r can not be grown tluring the

summer months in grr.vfs on either heavy or light soil

without causing the wilting of the orange trees

Circular trenches dug aiound orange trees, filled with

manure or alfalfa, and covered with dirt, did not remain open
sufficiently after the second irrigation to distribute the

irrii;ation water adequat- 'y.

In the clay-loam soils of the type constituting the

Victoria area, the Literal mriv inent of moisture is very slight.

In such soils the furrow .system of irrigation is adequate
unless a largo number of furrows are used, including furrow.s

Under the trees.

Moisture determinations in groves in which alfalfa was

being grown as a permanent cover crop .=ho-.v that the

irrigation water never penetrated deep enough into the soil

to ensuie an adequate moisture r.upply for the orange trees.

For a basin having an area of 1.50 square feet, the

experiments indicate that approximately l-501h. of alfalfa or

15 to 20 cubic feet of stable manure will be required each

year to maintain an eii'ective mulch.

It is not possible with the water ordinarily available

to grow mulching material between the basins sufficient lo

maintain a .satisfactory mulch on the basins. C'over crops,

however, can be grown between the basins on winter
rainfall to supply part of the mulch, and where water is

available in the summer it can be used for the same purpose.

Orange trees on clay-loam soil, such as the Victoria

soil, responded more quickly to the mulched-basin system
than trees similarly treated on light soils, because the heavier

.soils under the furrow method of irrigation do not absorb
moisture as rapidly as lighter soils. Mulched-basin tiees

on clay-loam soils showed a marked response to the treat-

ment in three months, while basined trees on light soils

required from six to twelve months to show a growth
superior to that obtained with furrow irrigation and clean

cultivation. The mulched basin is not satisfactory on

heavy gumbo soil.

The .set of fruit was very light throughout the River-

side district in 191.5, owing apparently to cold weather

following the bloom. In the Sunny Mountain tract, where
the mulched basins were first installed in 19i;i, the average
number of oranges per tree on the check trees in 191.5

was 116, while on the mulched-basin trees the average
number of oranges per tree was 281, or two and one-

half times as many as on the check trees. The

quality of the fruit on basined trees was also superior
to that on the unbasined trees. In the Victoria tract

in 1916, the alfalfa-mulched trees averaged 483 oranges,
the manuremulched trees 242 oranges, and the check trees

1S2 oranges. In the Eureka tract where the mulched basins

had been installed the preceding autumn, the alfalfa-mulched

trees carried, on the average, 550 oranges, an increise of

thirty-three oranges per tree over the average yield of these

trees for the preceding six years. Exjieriments in this tract

with other mulching materials showed a decrease in yield

during the first season, due in part at least to the fact that

the new root system below the basins was not established at

the time the first buds were set.

The new leaf growth on the basined trcc^ was less

mottled than the new growth on the unbasined trees after

sufficient time had elapsed for the mulched-basin system to

produce response in the tree growth.
The new leaves on the basined trees were larger and

darker in colour, and had a belter texture than those on the

unbasined trees, especially on heavy soil.

The new growth of rootlets under the mulch in the

basins was very much greater than in the check treatments, the

.soil in the basins beii.g filled with rootlets tc within about
2 inches of the surface.

Great numbers of earthworms were often foun<l in the

basins under the nudch, and their burrows honeycombed the

entire soil mass. The worms helped to incorporate the organic
material with the soil, while their burrows facilitate the

absorption of water in heavy soils.

No soil crust of any kind has been found in the basins

where the lunlch eonii)letely covered the soil surface. A
complete mulch must be maintained at all times, however, to

prevent the surface from crusting.
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The experiments Indicate that alfalfa and bean straw

•are superior to stable manure for mulching purposes.

In the mnlchecl basins the quantity of humus as

measured by the intensity of the colour of the alkaline

extract, increased markodlj* in the first foot of soil during
the sniiHiitr. I 't no increase was observable at the greater

depth- ..ly to 120 days were required for the

mulch .. to decompose sufficiently to produce
ameasiii

' '

in the humus content. Alfalfa and

manure jnu'r 1, > wiie equally etiective in producmg this

increase in humus. Barley cover crops produced a marked

increase in the humus content of the soil titty days after

being disked into the soil.

The use of an organic mulch moderates the rise in soil

temperature during the day. The advantages of the mulch,

however, are not wholly attributable to this fact, nor to the

conservation of moisture. Wood shavings when used as

mulching material aflbrded as much protection in this respect
as alfalfa or bean straw, yet trees mulched with pine shavings

gave yields less than half those obtained with nmlchi^s of

alfalfa or bean straw.

Surface mulching with organic material, especially when
available in quantities sutiioient to cover the entire surface,

may in the long run prove fully as effective as the use of the

mulching material in basins. A more immediate response
from the mulched basin may be expected, owing to the fact

that each time the basins are flooded the soluble portions nf

the decaying mulch are carried with the irrigation water

directly into the soil. In this respect the mulched basin

resembles a surface organic mulch in humid regions where the

rainfall first passes through the mulch before entering the

soil. Many of the citrus .soils of California contain

so little active organic matter that it is essential to

secure the advantages of the applied organic material at the

earliest possible date, and this appears to be brought about

more quickly by the use of the mulched basin than by organic
mulches with furrow irrigation. The mulched basin also

appears to be the most effective means of using a limited quan-

tity of mulcliicg material.

The marked response of citrus trees in the experimental
tracts under the mulched-basin system justifies its serious

consideration by citrus growers. It is still in the experi-
mental stage, and its suitability to local conditions in any
instance should be thoroughly tested in an experimental way,
before installing basins on a large scale. Its final value in the

industry can be deteriuined only after it has been so tested

in comparison with other systems in commercial practice.

An interesting paper on ascending the loftier Himalaya
appears in the January issue of the Geogrnpliicid Journal.

Ix deals principally with the ditficnlties encountered, which
are divided into (a) physiological difficulties, and (b) physical
difficulties. The former concern |iiincipally the question of

•oxygen supply. The conclusion from experimental balloon

ascents is that the ascent of Mount Kverest (29,141 feet)

without adventitious aids would be quite impossible, but
"from the tact that the physiological conditiou.s of mountain-
eers and balloonists are not comparable, the balloonists

'laving no opportunity of becoming acclimatized to high
-altitude.s, it is considered possible to make a successful

ascent of the hit;he>t mountain in the work! without artificial

-aids to respiration.

SENILE DECAY IN PLANTS.
The importance of arriving at a decision as to-

whether senile decay takes place in plants as well a*
in animals, lies in its relation to the effects of contin-
uous vegetative propagation on seed-producing plants.
Senile changes in the lea\es of Vitis I'ldpina and
other plants have been studied at f 'ornell University
by H. M. Benedict, and the general conclusions arrived
at are summarized as follows in the International
Revieu' of the Science and Practice of Agriculture, for

September 191(3:—
The writer next draws conclusions from these observar

tions, and in particular envisages their application to the

question of the degeneration of phints reproduced by scions

or slips; he lays stress on the interest attaching to investi-

gations on this important question. Finally he examines
and generalizes the theories of senility, in [order to extend
them both to the animal and vegetable kingdom. He rejects
the theories relating to the localisation of senile modi-

fications, including the theory of Metchnikoff on the part

played by toxins secreted in the luain intestine of

animals, and in the flowers of plants. He likewise

does not admit that old'age is due to the accumulation
of katabolic products, or to the decreasing elimination from
the body of the products of secretion of cells placed far

away from the surface. To him. old age results from
a physical or chemical degeneration involving the

protoplasm itself, producing among other changes a diminu-
tion of permeability, and he concludes that the evidence

appears very strong, both from the p(jint of view of senility
and that of regeneration, that the duration of life is directly
bound up with the degree of permeability found in that part
of the living cell which is m contact with the surrounding
universe, and that in proportion as the activities of life

continue, the cell is entombed by an inexorable diminution
in the permeability of its protoplasm. The fundamental cause

of this diminution may very well be the colloidal nature of

protoplasm. The relatively sinijjle relations existing in non-

living complex colloidal bodies tend to be modified under the

action of external forces, or even by the mere action of time;
it -seems inevitable that the extremely complex colloidal

states which form protoplasm should be modified pro-

gres-iively by the activities of life, and by the intervention

of external forces. What should give rise to astonishment is

not the senile modifications of the protoplasm, but their

tardiness in appearing.

llegeneratioii is the process by which the original arrange-
ment of the colloidal elements constituting the protoplasmic
colloids is resnred.

Sexual reproduction is one of the methods by which this

regeneration is accomplished, while it is ensured by more

primitive methods in asexual plants

It is for the future to solve the question whether the

progress of senility in sexed plants and animals can be

arrested or even leturded by means of regeneration such as

are utilized in asexual forms, and which are thus to a certain

extent applicable to the whole of the somatic cells The

knowledge which we at present possess as to the cause of

senile degeneration does not allow of a rash negation of tha

possibility of somatic regeneration.
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MARKET REPORTS.

Loadon.—The West India Committee Circttlar,

Februaiy b. 1917.

Arrowroot—
'2|rf.

tu iid.
Baiata—Block. 2 6 to S|^ : Sheet. Sfi.

Beeswax—No quotations.
Cacao—Trinidad, 7'-', •: Grenada, 60/. to71/l>: Jamaica, iv

Huotations.
CorFEE—Jamaica, no quotations.
Copra—£45 10s. to £4ti.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, 34a. to 36d.

Fbuit—Bananas, £17 per ton: Oranges, no quotations.
Fustic—No quotations.
Ginger—Jamaica, no ([uotations.
Isinglass—No quotations.
Honey—Jamaica, 02/6 to 72/6.
Lime Juice—Raw, no quotations; concentrated, no quot.i-

tions; Otto of lime (hand-pressed) 14/6.

Logwood—No quotations.
Mace— llrf. to 2/0.

Nutmegs—6^d. to 1/6.

PlSIENTO—3|l/.

Rubber—Para, fine hard, no quotaitons; fine soft, no

quotations; Castilloa, no quotations.
Rum—Jamaica. 4/4 t' • 4/i'.

New York.—Messrs. Gn,LESPrs

15, 1917.

Bko«, & Co.. ManI

Cacao—Caracas, 12^c. to l^^c; Grenada, l.'ic. to 13|c. ;

Trinidad, l.'^c. to loJc. ; Jamaica, 1(1^0. to ll^c. :

Coco-NUTS—Jamaica and Trinidad selects, $."" 'OC to

$:;8-00; culls, $2o-(K) to S24-00.

Coffee—Jamaica, '.'ic. to llic per ft).

Ginger— lOic. per ft.

Goat Skins—Jamaica, $l:iO: to Si 35; Antigua and
Barbados, $120 tu SI".'.".; St. Thomas and St. Kitts,
.*!l-20 to SI 25 per tti.

Grape Fruit—Jamaica, fl '50 to $2-25.

Limes—$5-50 to .StiOd.

Mace—38c. to 40c. per lb.

N utmegs—22c.

Oranges-$1 -75 to $2 on.

Pimento—5ic. per ft>.

Sugar—Centriftigals, 96', 5:;nc; Muscovados, 89°, 4-78c.;

Molasses. 89°, 4'3:;c. all duty paid.

Trinidad.—Messrs. Gordon", Grant & Co., Febiuary 23.

1917.

Cacao—Venezuelan, $14 HO t.. $14-25; Trinidad, $17-2,S.to

$17-76.
Coco-nut Oil—$1 -4."« per Imperial gallon.

Coffee—Venezuelan, 12ic. to 14|c.
Copra—$7-25 per 100 lb.'

Dhal—No quotations
Onions—$7-00 to $8-00 per KMJ tt,.

Peas, Split—$10-00 per bag.

Potatoes—English,.§4 -iK) to $5-00 pei

Rice—Yellow, $8-40 to $875; WTiite.

Suo*R—Anunican crushed.no quotations.

Barbados.—Messrs. T. S. Garp.aw.w &: Co., March. 20,

1917,

Akrowroot—$5 00 per 100 fc.

Cacao—$11 -.50 to $12 Ou per iuO ib.

Coco-nuts—$2400 husked nuts.

Hay—No quotations.
Manures—Nitrate of soda, no quotations; Cacao mantira,

no quotations; Sulphate of ammonia, $11200 per ton.
Molasses—No quotations.
Onions— $4-50.

Peas, Split—$1000; Canada, no quotations.
Potatoes—No q uotations.

Rice—Ballam, $8-55; Patna, no quotationa; Rangoon
no quotations.

Sugar—Muscovado eentrifugals, $4-50.

British Guiana.—Messrs. Wieting i Richter; Messrs,

Sandbach, Parker &, Co.

100 111

SO"? per bag.

ARTICLES.



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. 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, XII, XIII, XIV and XV:— Price 2s. each; Post free 2s. 8c?., where

complete. (Ill, 2. IV, 3; and V, 2 and 3 are out of print.)
Volume XV, No. 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks are written in a simple and popular manner and the information contained io 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 uumbef
issued up to the present time is eighty-two. Those mentioned in the following list are still available; the rest are out of print.

I

Sugar Industry. weneral.

Seedling and other Canes at Barbados (7) 'ind (22) Scale Insects of the Lesser Antilles, Part I, price

in 1900, No. 3, price 2rf.
;

in 1901, No. 13; in 1902
,

4d.; Part II., price 4rf.
, ,„ . ,. „,

No. 19; in 1903, No. 26: in 1904. No. 32; price 4d. each. (43) Cotton Seed and Cotton-cake-meal on West Indian Plantu-
'^

tions. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (60) Cotton Gins, How to Erect and Work Them. Price 4d.

in 1903-5, No. 40; in 1904-G, No. 44; in 1905-7, No. 49; (65) Hmts for School Gardens, Fourth Edition.

in 1906-8, No. 59; in 1907-9, No. 62, No. C6, price 6d. each. (71) Insect Pests of the Lesser Antilles. (Handbook). Price

(unbound) Is. 3c?. Bound in cloth, 2s. 3d.

Seedling and other Canes in the Leeward Islands, (72) Lime Cultivation in the West Indies. (Handbook). Price
in 1900-1, No. 12; in 1901-2, No. 20; in 1902-3, No. 27; (unbound) 9d. Bound in cloth. Is. 8d.

?r^~^ J^\.^''^K^'^. 1903-4, No 33; in 1904-5, No 39; in
(73) R^ot Borers and other Grubs in West Indian SoiJs.

1905-6, No. 46; m 1906-7, No. 50; in 1907-8, No. 66;
^ '

pj.^^^ q^

^rice6d''eaTh^'
'" ^^^^'^' ^''' ^^^ '" ^^^^"^"' ^'°- ®^'

(74) Cotton Cultivation in the West Indies. (Handbook). Price
P

(unbound) 9c?. Bound in cloth. Is. 8d.

., it:- i. -.1 o • iL t 1 t 1 1 (75) Insect Pests of Sugar-cane in Antigua and St. Kitta.
Manurial Experiments with r»ugar-cane in the Leeward Islands, v pj

in 1902-3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42; „„- ^T^' n p .> ajinner -NT A" inoc p^ vr ci • inr^o -v' -n (76) Indian Coin, fnce 4rf.

i^,« Q $"• t'' •"
,c^o^'ri ^°- ««'

'"
^^1^"*' \°-

"^= 77 Erj'sipelas and Hoose. Price 2d.m 1908-9, No. 64; in 1909-10, No. 68; price 4d. each.
\^^f^ Onion Cultivation. Price 3d.

„ T^ • -IT IT,, (79) Root Diseases of Lime Trees in Forest Districts. Price 3d,
Sngai-cane Experiments in the

Lee%^^^^^^ (80) Hints to Settlers in St. Lucia. Price 6d.m 1910-11; in 1911-12; in 1912-lo, m 191.J-14, price Is. each
(g^j Agiicultural Resources of St. Lucia. Price 3d.

(82) Indoor Gardening for Schools. Price 6d.

The above will be supplied post free for an additional charge of iff. for the pamphlets marked 2d.; Id. for those

marked 4d. and for Nos 73 and 75; lie?, lor Nos. 40, 44, 49, 59, "62, 6.3, 67 and 74. Postage for No. 71, id.

and for No. 72, 2c?.

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, ia

2t. 2d per half-year, or 4s. 4c?. per annum. Volumes IV to XII 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 applicittion
to the Agents. All applications for

eopiei 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. Grenada: Messrs. Tnos. Lawlok & Co., St. George.
West Ikdia Committee, 1 o, Seething Lane. St. Vincent: Mr. J. D. Bonadie, 'Times' Office.

Barbados: Advocate Co. Ltd.. Broad Street, Bridgetown. St. Lucia: Mr. R. W. Niles, Botanic Station.

Jamaica: The Educational SiiPPLY Company, 16, King Dominica: Mr. J. R. H. Bridgew.^ter, Roseau.

Street, Kingston. Montserrat: Mr. W. Rods'on, Botanic Station.

British Guiana: The Aegosy Co
, Ltd., Georgetown. Antigua: Mr. S. D. Malone, St. John's.

Trinidad: Messrs. Muir-Marshall i Co., Port>of-Spain. St Kitts: The Bible and BboK Supply Agency, Bassetebrb

Tdxujo: Mr. C. L. Plagemann, .Si ; rborough. Nevis: Messrs. Howell, Bros., Charlestown.

Canada: Lewis W. Clemens, 71, King Street, West, Toronto.
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THE BEST MANURE FOR COLONIAL USE
IS-

Dissolved (Soluble) Guano
FOR SXJOAl^-CAISrE AND OEXEl^AL USE.

TRADE MARK.

APPLY TO LOCAL AGENTS OR DIRECT TO:-

THE ANGLO-CONTINENTAL GUANO WORKS,
(LATE OHLENOORFF'S)

London Agency: Doek House, Billiter Street, London, E.C.

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

To BE ISSUED SWiUTLY.
WEST INDLa.N BULLETIN. Vol. XVI, No. 2

Containing the following papers:
—Note on the Recovery of

Sugar at Gunthorpes Factory, Antigua. 1905-16 by
Sir Francis Watt>, K.C.M.G.,' L>.Sc.; The Identity of

Fibie-Agaves, by Professor L. H. Dewey (with a key to

Sisalanae in the West Indies by William Trelease) : On the

Inheritance of the Number of Teeth in Bracts of Gossypium,

by S. C. Harland, B.Sc: Note on the Significance of the

Results obtained in the Dominica Manurial Experiments
with Cacao, by W. R. Dunlop; The Characters of certain

Soils in the Area Devasted bv the Eraptions of the Soufriere

of St. Vincent in 1902 3, by H. A. Tempany, D.Sc: A Note

on the Gall Patches in the Soils of Antigua, by H. A Tem-

panj-, D.Sc: Note on Lime Requirements of Soils for Partial

Sterilization, by H. A. Tempany, DSc: The Fungi of the

Internal Boll Disease, by W. Nowell D.I.C.: Poisonous Fishes

in the West Indies, by W. R. Duri!"p.

PRICE 6d. each. — POST FREE 8d.

BORDEAUX MIXTURE.
For use in mixing the alwve. we stock

SULPHATE OF COPPER.
Bordeaux is recognized as the best mixture for destroy-

ing fungous pests oo the rind of the cane plant prior to

planting.

Assure a good siiring, by using this mixture.

To be obtained from

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

WHITE PARK,
BRIDGETOWN, BARBADOS.

DEPARTMENT PUBLICATIONS.
Inject Pests of the Lessep Antilles. Pp. 210, Figs. 185 Price (unbound) U. 3i.

Bound in cloth, 2»-. Sd.

Lime Cultivation in the West Indies. Pp. 136, Figs. 17. Price (unbound)jj9(i.
Bound in cloth, 1^. Si.

Cotton Cultivation in the West Indies. Pp. 118, Figs. 35. Price (unbound) 9J.
Bound in cloth. Is. 8<i.

Print^ed j,t Ofli'>e of A<jricidturnl Rejiorter, 4, High Stre'jc, Brides -jwn, Barbados
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MAIL, PASSENGER & CARGO SERVICES
FROM THE

WEST INDIES
TO

THE UNITED KINGDOM

CANADA

DEMERARA <& PARAMARIBO

PORTS OF CALL
Azores.

i fSt. Vincent, St. Lucia, Dominica,
I

- Montserrat, Antigua, St, Kitts,
tBermuda, Halifax, N. S., & St. John (N.B.)

j

Grenada & Trinidad.

, (Trinidad, Puerto Colombia,PANAMA CANAL & PACIFIC PORTS
^

- Cartagena, Colon, Panama,
i (Callao, Iquique, Ajitofagasta & Valparaiso.

REGULAR -MAIL, PASSENGER AND CARGO SERVICES FROM THE
UXITED KINGDOM Tf'

BRAZIL, URUGUAY & ARGENTINA

Via Spain, Portugal, Madeira & St. Vincent

REGULAR SAILINGS FROM THE UNITED KINGDOM TO

MOROCCO, CANARY ISLANDS & MADEIRA,

STRAITS SETTLEMENTS, HONG-KONG, CHINA

& JAPAN.
Head Office : 18, Moopgsite Street, London.

Branches at BARBADOS, Trinidad, Tobago, Demerara, Colon, Jamaica, Antilla, New York, Halifax N.S.. Buenos Aires, Santos, Sao^Pauio

Rio de Janeiro, Madrid, etc.
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The Treatment
OP

Tick-Infested Cattle
-*-j^

Some Notes on Hand-Spraying QATTI.B TIOM

Tick-destroying preparations may be applied to Cattle in three ways, namely, (1) by hand; (2) by the "jse of Spray Pumps;
(3, by means of the Dipping Tank. i

THE DIPPING TANK is the best and cheapest means of applying remedies when large herds are to be treated. The great
advantage of dipping over Spraying or Hand-dressing lies in the tact that the process is automatic— the cattle dip themselves;
thus the thoroughness of the treatment under all conditions is practically assured, not being dependent to any degree on the
care exercised by those in charge of the work. This point is of the utmost Importance in countries where only more or less

untrustworthy negro or native labour is available.

In many cases, however, where the number of Cattle on a property is small, it is not economical to construct a dipping
tank ;

in such cases, if there is a sufficient number of cattle within a radius of a few miles to warrant the construction of a tank,
it would be advisable for the various owners of cattle to co-operate in constructing a tank where all the cattle m the vicinitj'

may be dipped. In case the joint construction of a tank is impracticable, it will then be necessary to resort to spraying or

hand-dressing.

HAND-DRESSING is practicable only when a few animals are to be treated. Unless very great pains are taken, this method
of treatment is not thorough ; and, even at the best, some portions of the body where ticks may be located will be missed.

HAND-SPRAYING is adapted for sm^ll size herds, but to be effective, it must be done wi*h great care and thoroughness.

The Pump. A g<;od type of Bucket Pump will be found v.; y satisfactory. When more than a few head have to be sprayed,
a pump designed for attachment to a barrel is preferable, as. in a barrel, a larger quantity of dip can be miv.ed at one lime.

The Hose. The pump should be fitted with not less than 12 feet of good quality f-inch high pressure hose.

The Nozzle should be of a type furnishing a cone-shaped spray, of not too wide an angle. A nozzle with a very small
aperture should not be used, as the spray produced is too fine to saturate thoroughly the hair and skin of the animals without
consummg an unnecessary amount of time. The Proprietors of Cooper's Cattle Dip make a special nozzle and handle for the

purpose of Cattle Spraying.

Tethering the Animal. The animal to be sprayed should be securely tied to one of the posts of a fence, or in a fence
corner, where it cannot circle about to avoid treatment.

Nervous animals should have their hind legs tethered above the hocks ; a strap is better than a rope for this purpose.

The Spraying Operation. Hold the nozzle some 6 to 12 inches from the animal's body. Always spray against the lay of the
hair. Start on one side near the head, and work round to the other, taking care to saturate all p£irts tlioroughly.

Keep the pump going continuously, and see that the spray fluid gets into all recesses, most particularly and thoroughly into
the hollows of the ears, under the tail, and between the udder and the legs. Other parts requiring special care are the head,
dewlap, brisket, inside of elbows, inside of thighs and flanks, and tail.

The hair of the tail brush and around the edges of tnc ears should be trimmed of! to admit the spray fluid more readily.

Care of Pump. .A.fter use, cleanse the pump, hose, and nozzle thoroughly with clean water.

Sundry Note>. il) When preparing the small quantities of wash required for hand-spraying, accuracy in measuring both
dip and water is of special importance. If you use a parafitn tin, remember that it holds only 4;'th Imperial gallons—^not 5

gallons—and thus it takes 6 (ins (not 5) to make 25 Imperial gallons.

(2) A large oil can, with a hole cut in the top for the admission of the pump, has been used in place of an ordinary bucket :

such a can has the advantage' that animals cannot drink from it, should it, as often hajipens, be left unguarded at any time
during spraying operations.

(3) A convenient arrangement for handling the nozzle during spraying is to tie it loosely by its base to the end of a stick
about J feet long. By moving the stick rapidly back and (ortli. the spray may be caused to vibrate; and by various manipula-
tions of the hose in relation to ttie stick, the spray may be readily directed in any desired direction.

'Ttif. ttUtte rio!-rn luxit: Ur^i cf'tiptM from \nrtous nourcu. t'ut in,tiulv frum TJJi.A. Dei'iirUitent of Agriculturfi BulUliu 4Bil

COOPER'S CATTLE TICK DIP WEST INDIAN AGENTS t

Ma» received the official approval of the following Countries: 5T-KITTS: .'. I.. ILirst ,rd & Co. AM lUUA : Bennett. BryMB A Clt

Union Of South Afrlc, Northern Rh.de.la, Brarii, Basutola.d. '"^HS^^^'.-'^ut^Z.n:^^^''-
Nyasaland, Swazilaid, SoDlhern Rhodesia, Madaj-ascnr, BARBADo.-i I'.arhndos Co-operative Cotton Co.. Ltd.

liAllA.MAS: W.N. Twvnam. ^assau.
Jrillsh East Africa, German East Africa, Portufuege East Africa, tkimdaD: r. Qeddes Grant, Port ot Spain.

^or.uj»e.e West Africa, E,yp.. Argentine Republic. Queenslaod, ^T. v.vcJvn^'.fo'rU'^'co'^in".''.':.'':;!'' ""^V^t. 5?D. Ma.o«.
United States of America, New Soutli Wales, danism we.st indihs: a. .ichmiejeiow. St. Croix.

MONTSKRRAT: w. IJewellin Wall. no.MINICA: Hon, H. A. FranDtaa.
Northero Territory of Aastralia. .st. licia: Barnard -son.i & Co., Castries.

Manufacturers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England
BRANCHES : Taraato, Cliicii{o, S;da(f, MclkaoM^ AacUaad, Bueaoi Aim, Muolt Videc, PudU Arem, Eail London, OdcMk
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grass, is used for grazing live stock, and is known under

the somewhat grandiloquent tei;m of pasture. It is,

therefore, not waste land strictly speaking, but its

productive value is very small indeed. Possibly it

might be improved bj" feeding more concentrated foods

dike cotton-seed meal to the animals while grrazing.

Some of this land which possesses, in places, very fertile

pockets of soil, might be used for the culcivacion of

certain plants that do not require very special

conditions oi' environment, and will withstand periods
of drought— for example. Ajowan {Cnriim copticum)
which yields thymol, and possibly .some of the

•Sorghums.

A good deal of sucli waste land in tairly moist

localities might be used for growing green di'essings

for mulching cacao and limes.

Though it is difficult in practice to draw a hard-

and-fast lime between waste and wasted land, the lat-

ter, as already stated, may be considered as land which

is mismanaged. The chief instance of such rnismanajre-

inent is seen on estates where an attempt is made to

grow crops that are unsuited to the natural conditions

that obtain. The cultivation of limes in certain

exposed situations is a specific instance of what is

meant, so is also the cultivation of susceptible varieties

of cacao in the West Indies and the planting of rubber

trees in places that are too dry tor this tree. Such

misiitilization of land is by no means uncommon, and

there is always a strong tendency in this direction

when the market prices connected with a certain crop
rule high for an\- considerable period.

ll is frequently a matter of argument as to

whether the unoccupied spaces in orchard cultivations

are wasted land. In Trinidad, for example, there

appears to be a tendency to plant mixed cultivations,

for instance, coco-nuts with limes, and coco-nuts with

sugar-cane. ( lenerally speaking this practice is not

found to answer. The cultivation of green dressings
is another matter, for here the manurial factor enters

into the question.

A considerable area is occupied on some estates

by shade trees and wind-breaks. Although these trees

yield no direct return in money, the land is not bv anv

means wasted, provided such shade and shelter is

necessary. In fact the establishment of such means of

protection adds greatly to the capital value of the

estate, and is intimately bound up with the yields

of jwoduce obtained.

I'he same conclusion holds good in regard to fences,

hedge.? and drains.

In arable cultivations experiments have been

made to see if ver}' close planting is i-eally economical.

There appears to be alimit to the mutual proximity at

which plants can be economically cultivated. What

might appear to be wasted land between the plants is

not always so, for these areas are occupied by the root

systems of the growing crop. However, it may be

suggested that Indian corn could be planted rather

closer than it is in most places in the West Indies, and

a crop like onions might very well be grown more

generally in cane fields.

The foregoing considerations will serve as a guide
in directing attention to the question of waste and

wasted land on the estate. It will be realized that in

some places the labour factor must enter into the

question and determine to a large extent the limit to

which unproductive land can be profitably utilized.

Whatever the local circumstances, on everj- estate a clear

understanding should be arrived at as to the relative

productivity- of the lands composing it, and ever}- effort

should be made to derive as nuich benefit as possible

from the poor land as from the rich.

Wheat Cultivation in the Tropics. —This
is a subject to which cOnsiderfible interest attaches ac

a time when the shipment of liour from noilhern countries

is becoming increasingh' ditiiiult It is noted in the Annual

lieport of the Department of Agriculture, I'ganda, 191-5-16,

that at the E.xperimental Station, Fort Portal, Toro, i-acre

of wheat was .soivn in ilay 1915 and another i acre in June;
the former was the belter, though neither of them proved very
successful owing to rust' The report states that it is hoped
to pay more attention to the wheat crop when circumstances

permit. Ic should be mentioned that the Experiment Station

where these trials ivere made is -5,000 to -5,500 feet above

sea-level which acrourits for the possibility of making wheat
cultivation successful in these tropical regions.

It is stated in the Annual Trade Review for 1916 of

the Loudon Chamber of Commerce, to which reference is

made un another page in this issue, that the year 1916 has

been one of extreme difii :ulty in all industries which use

sugar as a raw material. While the demand for confec-

tionery has been fairly maintained, both in the home and

export market, the greatly reduced sugar supplies which have
been available for manufacturers have necessitate<l a very

large diminution in output, "It appears that last year the

English fruit crop was disappointing, and this has reduced

the supply of jam, the price of which it is expected will rise

steadily until the fruit crop of the present year has been
harvested. l''ven then the restrictions on the use of sugar
must lead to a very coii.sidera^ile reduction in the output o£

jam, but more especially chocolate and other forms of confec

tionery. In view of this, every effort ought to be made in

the We.st Indies to make as much preserves as possible,

including marmalade, from locally grown fruit.
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SERIOUS SUGAR SITUATION IN CUBA.
The following editorial Iema^k^• are made in the Louisi-

ana Planter for ilan-h 24. con •erning the Cuban insur-

rection:—
(Jnr latest advict'S ironi (_ iiii:i indicate conditions that

we believe are not appreciated b\ tlic sugir trade generally.
The enormous development in the sugar industry during
recent jears has (jccurrcd in the eastern part of the island,

say generally beyond Nuevitas. With the railway.s suspended,
with indefinite reports as to the thousands of acres of cane

fields that have been burned by the insurrectos, thought by
some to reach hundreds of thousands of acres, the lack of

communication a'd the indisposition to circulate any depress-

ing or evil news, and especially any such news as would
cause American intervention, have all combined to keep the

outside world considerably in the dark as to the true situation

in the great .sugar production sections in Eastern Cuba. It

will have been noted that very little damage has been done
to any of the sugar factories. The insurrectos have api)ar-

ently concentrated their attention on the burning of the

cane fields. This burning would destroy but one cro]), and
in that one crop but little money would be invested and
hence the damage not very great in actual dollars of expen-
diture. Such damage would of course diminish the profits
of the great central factories which would be and will be

without supplies of sugar-cane, and the material cutting
down of the sugar crop would, of course, i-jili uice the value

of sugars throughout the world.

We are without actual knowledge wiili which to express

any satisfactory opinion, but it will be noted that the Cuban
statisticians who are naturally disposed to exaggerate the

Cuban crop, have already reduced their estimates to less than

3 millions of tons against their former expectation of 3^
millions of tons. While an actual determination of the size

of the crop can only be had when the crop shall have been

finished, yet we have learned from authority i[uite conversant

throughout the island, that the enormous injury done
to the cane crop in the eastern end of the island not

only may, but probably will, cut the coming Cuban crop
down to i\ millions of tons, if not down to 2 millions of tons.

When we reflect that the climatic conditions in the United
States will cut our corn crop down from 20 to 30 per cent,

all over the country*, and that in Louisiana climatic conditions

will sometimes cut our sugar production down one-third, we
can readily see that the pre.sent conditions prevailing in

Eastern Cuba, combining as they do the maturity of the

sugar-cane, its arrowing and sequential deterioration,
the approach of the summer rainy season, the insur-

rectionary feeling generally prevailing and the many
thousands, and as we have indicated possible, the

many hundreds of thousand-^ of acres of sugar-cane that

have already been burned in the fields, lead us to think

seriously of the possibility, if not the probability, that the

coming Cuban sugar crop will fall to nearly as low as

2 millions of long tons of ultimate sugar production.

It is not generally known in the temperate zone that in

the tropics where sugar-cane is cultivated, it is usual to leave
' on the ground, or to place there, immense quantities of cane

I trash, the leaves of the preceding cane crop, in order to

i
retain in the ground the necessary moisture, and in order to

I

prevent the growth of weeds and thus to avoid the cost of

I
cultivation, such as we effect in Louisiana to suppress weeds.

I
This immense body of cane trash on the ground, once fired

(and that done intolerably dry weather, the extent of the

I conflagration is so serious as to actually destroy the cane.

tSometimes in Loui.siana with certain varieties of cane

difficult to cut, we have burned off the cane trash in order to

reduce the cost of cutting in. In Cuba such a burning
becomes a serious matter, owing to the possible spread of

the fires and the destruction of the cane itself. There is very
little news extant concerning these conditions, but of their

gravity there can be no doubt.

CONVERTING PASTURE TO ARABLE
CULTIVATION.

The Board of .4i.griculiure of England and Wales is urging

farmers, in so far as it does not seriouslj- interfere with

the maintenance of live stock, to plough up their pastures in

order that more food crops ma}' be grown. It is possible
that similar proposals may be suggested in the West Indies

should the supply of foodstuffs become very critical, th 'Ugh
it has to be remembered that the relative area under pasture
in the West Indies is very small and occupies land which is

generally the poorest rather than the best, as is not the case

of England.

Converting pasture to arable cultivation presents diffi-

culties. The means of overcoming some of the difficulties

are explained in the Jonrnnl of the Hoard of Aqriadture or

En<iland and Wides for February 1917. The three prin-

cipal difliculties are: (1) that of making the freshly broken

turf consolidate upon, and establish intimate contact with,

the subsoil; (2) the insect pests which may be present in

the turf, and which may attack and destroy the crop;

(3) the manuring of the land.

The consolidation of freshly broken turf is brought about

by careful plouyhing and subsequently pressing the furrows

bj' means of the wheels of a heavy cart or similar appliance
driven immediately behind the plough. In plou;'hing it is

not merely sufficient to turn the furrows half over; they must

if possible be completely inverted so as to bury all the grass

This is best brought about by emulating the work of the

Kentish plough and ploughman by using not the ordinary
iron plough but a type of long-breisted plough.

Regarding insect pests, little can be done other than to

delay planting until a good tilth has been secured so that the

young plants may readily 'grow away from' the attack of any

pest that may be present.
In connexion with the quick growth of the crop in its

early stages to enable it to resist insect pests, manuring
is of the utmost value. It is recommended ihat for

corn crops, sulphate of ammonia and superphosphate (the

latter to stimulate root development) should be applied.

Although not mentioned in the article under notice, it is

likely that a dressint; of lime would tend to improve the

texture of the soil, increase bacterial activity, and to some

extent exert an insecticidiil effect—all of which would tend

to benefit the crops it is desired to grow.

Sugar-cane in Uganda. -—Sugar cane is receiving

more attention and many now varieties have been intniduced

from various parts of the world for experimental purposes.

At present it is chiefiy grown in small patches by natives

for consumption in the areen state. It is mentioned that on

two estates the crop is cultivated for making into unrefined

sugar for local .sale, a little c>oly being exported. Cunditiona

are favourable for a considerable extension of sugar cane

cultivation. (Annual IJeport of the Departm»nt of Agricul-

ture, LTganda, IQl'i-lG )
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DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST
'rRENADA. Reporting for the months of February and

March, Mr. J. C. Moore, Superintendent of .Agriculture,
mentions the harvesting of plots in the Experiment Stations

and transplanting of lime seedlings (24,000) ia the Botanic

Station as among the chief operations for the period. Plant

distribution included 1,.599 1). of horse beans. Staple crops
were making satisfactory pr 'gress, while ground provisions
were plentiful. The sugar cane crop is expected to be less than
last year. Stored Indian corn is reported to be keeping
well. Propo,sals have been submitted to the Government and
the Board of Agriculture for a prize competition in Carriacou
for improved cotton cultivation. The rainfall in February
was rather above the average for that month, while the

weather in March is reported as showery.

ST. LUCIA. Mr. A J Brooks, the Agricultural Super-
intendent, in his report for the month of February, states

that work in the Experiment Stations included the erection

of a ^'alvanised building 30 X 20 X 18 feet and the installa-

tion of the necessary machinery for the manufacture of potato
meal and farine on a commercial scale. Plant distribution

comprised niangoe-^, budded oranges, 105 ornamental, and
299 lime plants Work in the Botanic Gardens wa.s of a

general routine nature With regard to the .staple crops,

reaping operations wert still in progress.
Public meetings were held by the Inspector of Agricul-

tural Credit Societies in Laborie and Vieux Fort for the

purpose of forming societies in these districts. Seven Agri-
cultural Credit Societies have already been registered and
are doing excellent work in the island.

The Agricultural Superintendent further reports
that work in the Experiment Stations in March includ-

ed the planting of cassava, sweet potatoes and cane,

etc., also the harvesting of various .seeds, spraying and

sowing lime seeds and completing the cane crop.
Plant distributiim consisted of 6 Julie Mango plants, 20

budded orange^ and 1 6 decorative. In the Botanic Gardens
the chief work performed during the month was the continued

opening up of the drains to the sea, potting, mowing,
harvesting cf seeds and the planting and manuring of flower

beds. As regards staple crops, the reaping of cacao and cane

continues; the lime crop being over and the trees all

flowering.
The Agricultural ' )fficers continued their vi.sits to

various estates and small holdings urging the planting of

food crops. The .Agricultural A.-sistant spent nine days on

a large cacao estate training the overseer and labourers in

pruning, draining, and treating ertain cacao diseases- The

Agricultural Superintendent accompanied His Honour the

Administrator to (iros Islet on March 17, where His

Honour addressed a public meeting and urged the peasants to

plant up their available land Visits were paid to the

districts of Castries, Gros Islet, Marquis, Union, Anse-la-Eaye
and Soufriere in connexion with agricultural instruction.

His Honour, R. Popham Lobb, C.M.G., arrived in the ''olony

during the month and assumed the duties of Administrator.

The question of enlarging the present Government sugar
works at Reunion and installing modern machinery for the

manufacture of a superior grade of sugar is one of the many
schemes already engaging the serious attention of the

Administrator for the general agricultural advancement of

the colony. It is prop'jsed that this scheme should be run

on a co-operative basis similar to the Goveniment Lime .Juice

Factory at Castries, and judging from the reports already
received from planters and peasants it is likely to prove one
of the most popular schemes attempted for the general
advancement of the agricultural population in the .southern

districts of the island.

The rainfall was 279 inches at the Botanic Gardens,
Castries, and 124 at Choiseul.

DoMisic.v. Mr. J. Jones, the Curator, reports that four

of the citrus plots at the Experiment Stations were drained
and bedded off. At the Lime Experiment Station picking
and recording crop operations for the year were completed,
and cutlassing and weeding carried out. At the Cacao

Experiment Station, the Curator wa^ engaged in weeding,
picking and recoiding the crop. Fifteen bags of cacao were

shipped to London during the month. The following plants
were distributed.- limes, 2,175, coffee 500, cacao 50, budded
citrus <j, miscellaneous 4, total 2,735. A .second batch of

40,000 cane plants was received from Guadeloupe and
distributed from the Botanic Gardens. Work in the

nurseries comprised repairing and recovering shaded nurseries,

lifting plants, weeding and cutlassing, budding limes and
other citrus. As regards staple crops, a good careme cacao

crop is said to be seen on the trees. Green limes were scarce

and the price locally has advanced from 8s. to 23s. per
barrel Lack of shipping facilities is said to have caused
the price for raw lime juice to drop from 1.5. to ttd. per

gallon. The average price paid locally for j'eUow limes

during the year 1916-17 was 4s. 6(i. per barrel.

The Government has made certain suggestions for

controlling and improving the standard of the green lime

trade, which if generally adopted will etiect great improve-
ments.

A severe outbreak of Diplodia was reported on cacio.

The estate affected was visited by the officers of the Deparr
aient and .suggestions otfered tu improve the position. Hig:i
winds and absence of -helter belts were the primary cause o'

the outbreak. Thrips were fairly common in the same

locality.

Exjieriments were conducted in diluting wheat flour

with farine meaJ for bread making. Land was cleared for

the extension of the coco-nut experiment station. Samples
of lime juice were tested and experiments conducted to

determine the economic point of washing .sludge in the

preparation
• >f clean concentrated juice.

The rainfall for the month was 6 74 inches, of which
5-68 inches fell in the first six days of the month.

MONTSEREAT. Work in the Experiment Station was

chiefly of a routine nature owing to dry weather. Plots

were prepared tor future crops and seed beds and plants
watered. Further spraying was necessary on the lime

experiment crop. A few hundred acres of cotton were

planted e;irly in the month and a large portion of the crop
would have been planted if rain had fallen. The desire to

plant >;arly (March and April) was a satisfactory feature in

connexion with the cotton crop. Small planters have never

before shown s5 much activity in the cultivation of cotton,

though it is feared that the growing of food crops is

being neglecte^l. Sales of lint have been eflfected at 35rf.

and 36c?. The special H. 9 cotton seed to plant the seed

fields was distributed: five samples of cotton lint sent tf

England for spinning tests were very satisfactorily reportei

on, and it would appear that the quality of Montserrat cottoi

has steadily improved in recent years. Cotton breedini

work in 1917 will consist of the cultivation of fiftee:

special plants of the H. 9 strain, seven plants of the Dougla
No. 1 strain and two plants of the St. Kitts No. 342 straii
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Onions were continued to be shipped to Canada and

West Indian markets by the Montserrat Onion Growers'

Association.

The latter part oi the month was particularly dry, the

total rainfall registered -S-OS inches,

ASTiGi A. The t'olloivins plants weie distributed by the

Curator, Mr. T. .Jackson: :3,19s ,sisal, 107 coco-nuts, and 10

miscellaneous: 12 packets of seed were also distributed

Work in the Tloianic Gardens consisted in the transplant-

ing nf a large number of biv [ilants and cane seedlings;

ordinary routine garden and nursery work was also pi'rfornied

The reaping of the crop is in full swing and good returns are,

on the whole, being obtained fiom fields of plant canes, while

ratoon yields were indifferent. Rain is required for all crops.

The youne canes are showing the effect of protracted drought.

Sisal planting has been continued in the Windward

District of the island and the reaping of onions is practically

over. Sugar exported in 191 G, amounted to 18 .542 tons, of

which 3,61.'3 were uaiscovado

During the month 2,000 B>. approximately of seed-cotton

were purchased and 4,072 crates of onions were shipped.

Laving out of plots at Sawcoats continued

The rainfall for the month was 1-17 inches: rain is

b,adly wanted.

viEGix ISLANDS. Mr, W . C Fishlock writes to say

that the chief work in the Experiment .Stations during the

monih of February, was that of clearing away debris left

by the hurricane of last year, repairing roads, fences, etc.

Holes were also dug to replace damaged coco nut trees as

soon as favourable weather occurred Plant distribution

was confined to a few ears of corn and 36,000 onion seedlings.

The damage done to the cotton crop appeara to have been

such that there is but little hope of a second crop of any size:

but little seed-cotton has been coming in. No limes are

coming in or are likely to. Advantage was taken of a visit

to Anegada to advocate the cultivation of onions in that

island. Weather was reported dry, the total rainfall for the

month being 1"52 inches

NEVIS. In his report for the month of February,
ilr. W. I. Howell, Agricultural Instructor, mentions the

reaping of crops on various plots in the Experiment
8;ations. which gave good returns. From tbe Botanic Station,

the following plants, .seeds, etc, were distributed: Para peas
3-1 ft),, Lima beans ?>0\ B),, Guinea corn !•")

ft),, lilack-eyo peas

lift),. ludim corn l^Ib The cane crop throusihout the island

was being reaped; nearly the whole crop has been sold to the

St, Kilts Factory, Young canes, on the whole, were doint; well.

The reaping of the cotton crop was almost completed, and

preparation for plantibg next season's crop was in progre.ss.

A fair acreage was planted in sweet potatoes and peas during
the month. The Agricultural and Commercial Society has

been re organized, the Hon. L'. C, Greaves being elected

Chairman, with Mr, E. Williams as Hony. Secretary.

Rainfall for the month was .'i'28 inches.

The report on the sup.ir-cane experiments in the Leeward

Islands for 191-^-16 has just been issued by the Imperial

Department of Agriculture and the contents will be reviewed

in the next issue of this .Toumal The report is published in

the usual form and ijives the mean results of trials with

seedling varieties, and the mean results of manurial experi-

'ments carried on at the different stations. As in the past,

the present report contains information of great importance
to sugar planters, especially in Antigua and St. Kitts-Xevis.

INSTRUCTION AND EDUCATION IN

ANTIGUA.

In the West Indies, agricultural instruction is-

understood to mean practical demonstration and advice

in agricultural operations and methods for the benefit

of the peasantry. This important work has been provided
for in several of the islands for many years past, but it

has onlv reeentlj' been introduced into Antigua. As
well as instruction work, guidance in regard to reading
courses and practical studies in horticulture have been

arranged for cadets in all the islands. The following
statement taken from the Report on the Agricultural

department. Antigua, ff)r 191.5-16, indie ites the position
in that island during the year under review:—

The number of peasant holdings in Antigua have

steadily increased during the last few years, and although
these in the past were visited periodically by the Curator, it

was felt that the amount of work of this description that

could be done by this officer was limited by recent additions

to his duties Consequently at the time of writing, the work

of agricultural instruction has been undertaken by the 1st

Assistant for Agricultural Experiments working under the

general direction of the Curator. It is intended that this

officer shall at least one day each week for a proportion of

the year visit peasant holdings, and when on the land discuss

with the owners any problems connected with practical

agriculture that they may bring forward.

The English Harbour District will be the part of the

i.sland in which this work will be conducted. Afterwards,

possibly other districts will receive attention.

Although this work has only been carried on for a very
short space of time, there are indications that useful results

will be obtained.

AGRICULTURAL EXAMINATIONS.

Four candidates presented themselves for the exami-

nation in Practical Agriiulture held in November 1915. Of

these two sent in papers of such poor quality as to lead to

their rejection by the local examiners.

In the Prelimin iry Examination E. F. Shepherd obtained

a second class certificate, and in the Intermediate Examina-

tion A Gallwev obtained a first class certificate.

Figures furnished by the Acting Chemical Assistant,

St. Kitts, indicate tlio high nutritive value of sweet potatoes

grown in that island According to his a' alysis, locally pre-

pared sweet potato meal contained nearly i> per cent, of crude

proteins, over 1 per cent, of fat, nearly 76 per cent, of carbo-

hydrates, 2 per cent, of fibre, 2'.5 per cent, ash, and 11-7 per

cent, water. Locally iirepared white bean Hour contained

over 23 per cent, of protein and nearly 3 per cent, of fat.

The per cent, of fat in white bean flour is much less than that

found to exist in crushed velvet beans, namely, 52 per cent.

The per cent, of carbohydrates in both beans was less than ia

the sweet potato meal. There is not much difference in the

nutrient value of the three food.s, but there is a very consider-

able difference in the nutrient rati:) on account of the fact lliac

the beans are very much richer in flesh-forming constitujuCs

than the sweet potato meal,
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COTTON.

SEA ISLAND COTTON MARKET.
The report, of Messrs. Henry W. Frost & Co. on

Sea Island cotton in the Southern States, for the week

ending March 24, 1917, is as foHows:—
ISLANDS. There has been a demand for the few Planters'

crops remaining unsold, re.suUint; in the sale of them for

export: consequently the entire crop has now been disposed
of and quotations are based only on last sale made, viz:

Extra Fine odd bags 58c. = 60c. landed

Fine to Fully Fine .550. = 57c. „

<;eorgias and floridas. The market remains strong
with active demand for all offerings, which are now much
reduced and consist very largely of the lower grades, viz.:

Common to Choice. The .=ales in Savannah were limited to

these lower grades, but some lots were sold in the interior

markets on a bat is of average Extra Choice at GOc. .Since

the active demand during the last three weeks, resulting in

large sales, aggregating over 10,000 bales, prices having
advanced in all about 9c., the stocks everywhere are reduced

and firmly held for even further advance. The unsold portion
of the crop is now estimated at about 6,500 bales to 7,500
bales.

This urgent and excited buying on account of the

Northern Mills is due to the difficulty of getting Egyptian
cotton, the English Government having put an embargo on

all such shipments from Liverpool.

We quote, viz:— ^

GEOEGIAS AND FLORIDAS.

Extra Choice to Fancy 60c. = 6 lie. landed.

Choice to Extra Choice 59c. = 60|c. „

Fine and Extra Fine 58c.=59|c. ,,

Common 53c. to 55c. = 54i to 56|c.

The exports from Savannah for the week have been, to

Northern Mills 1,-32.3 bales, .Southern Mills 84 bales, and

from Jacksonville to Northern Mills 1,430 bales.

On March 20, the U. S. Census Bureau made its final

report of cotton ginned to March 1, viz:

South Carolina 3,486 bales
|

Georgia 77 966
,, -makinga total of 117,544 bales.

Florida .36,092 „ )

Total crop 85,278 „

78,857 „

85,544 „

Against last year 91,920
1915 81,.598

„ 1914 77,490
1913 7.3,641 66,169

LONG-STAPLE COTTON IN 1915-16.

In addition to the wealth of statistics and other infor-

mation characteristic of previous reports of this nature.

Bulletin 1 34, recently issued by the Department of Commerce,
Bureau of the Census, entitled 'Cotton Production and

Distribution, Season of 1915-16', contains considerable

information of interest to manufacturers of automobile tire

fabrics. .Several quotations selected from various sections of

the Bulletin have been pieced into the following continuous
narative:—

The limited supply of cotton having a long staple, and
the world-wide demand for cotton of this character in the

manufacture of thread and the higher grade fabrics, and

recently of automobile tires, have given such varieties an

importance seemingly out of proportion to the amount

produced. While at one time hmg-fibre Sea Island cotton

grown in the West Indies pmvided a large part of the total

used in Europe, the world's production of this variety at the

present time is comparatively insignificant, averaging less

than 100,000 bales per annum. The quantity of long-fibre
cotton produced in Egypt last year was less than a million

bales, and the quantity of LTpland cotton with a staple of

li inches or more in length produced in the United States

from the crop of 1915, according to the estimate of the

Department of Agriculture was about 825,000 bales. Long-
staple cotton is also produced in comparatively .small

quantities in India, Brazil, Peru, and several other countries.

Altogether the total ^if long-staiile cotton—that is, cotton

having a fibre of 1 J inches or more in lengtli
—

jiroduced

throughout the world from the crop of 1915 did not, in all

probability, exceed 2,000,000 bales.

The 1915 crop of Sea Island cotton is given as 91,844

running bales, divided as follows: Georgia, 57,572; Florida,

28,094; South Carolina, 6,178. Of this total 5,824 bales

were exported. The 1916 exports, however, were only
.3,580 bales.

It might be [iresumed that the jjrices generally received

for Sea Island cotton would cause a large increase in the

acreage, but attempts to grow it in other parts of Georgia,
Florida, .South Carolina and other States have been sn

unsatisfactory that practically all efforts to raise it outside of

certain well-defined areas in the States named abr.ve havi>

been abandoned.

Of the total consumption' of cotton in the United States

during the year ending July 31, 1916, amounting to

6,397,613 running bales, 82,645 were Sea Island and

316,995 foreign. A very large proportion of the foreign
cotton consumed was Egyptian. Imports of Egyptian cotton

by American manufacturers have led to efforts to grow in the

United States cotton having its characteristics, and some

encouragement has been given the movement by the success

attending its culture in Arizona.

The status of the cultivation of the Egyptian varieties

of cotton in this country is presented in the following
statement, prepared by the Department of Agriculture.

The abnormally low prices of 1914 caused a greatly
diminished acreage to be planted in Egyptian cotton in

Arizona in 1915. The total production last year amounted
to only about 1,100 bales of 500 B). each. This small crop
sold at a much better price than in 1914, and consequently
the acreage planted in 1916 increa.sed to about 7,000 acres.

A crop of about 4,000 bales is anticipated this year. The

improvement in methods of production which is taking place
as the fanners of Salt Kiver Valley become better acquainted
with this crop will probably result in larger average yields

per acre than have previously been obtained. In view of

the strong demand for the type of cotton (Sakellarides) with
which the Arizona product is most nearly in competition,
the prospects for the permanent establishment of the

Egyptian cotton industry in that State are better than ever.

(India Rubber World, March 1, 1917.)
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SOME FRUITS GROWN AT BAHIA
IN BRAZIL.

With its rich soil, mild climate, and abundant rainfall

Rahia is pre-eminently suited to fruit culture That the

Brazilians have not been neglectful of this fact is evidenced

by the large number of species cultivated, some of them

indigenous to the region and others introduced from the

Orient by the Portuguese in the early days of colonization.

Fruit forms an important item in the diet of the people, and
the abundance and variety offered in the markets are

a constant surprise to visitors.

With the exception of the orange and the pineapple, of

vfhich there are extensive commercial plantations, nearly
all fruit trees are grown near the houses and in the gardens
of the natives, either as single specimens or in small numbers,

frequently crowded together without regard to order. Under
8uch conditions the trees receive very little attention; yet
their growth is usually vigorous and their appearance indica-

tive of health.

The Indian tamarind
(
Tamarindus indica, L.) is common,

the fruit being used principally for making a cooling drink.

The Oarambola {A verrhoa caramhola, L), another Indian fruit

is also cultivated, but is not very common, Phytlanlhus acidu

(L.) Skeels, known as Groselha ('gooseberry'', is seen in many
gardens. The avocado, locally called abacate {Persea ameri-

pama, Mill )
is one of the most popular of fruits during its

season and is cultivated on a commercial scale, one grove
alone containing nearly 800 trees. Budding or grafting is not

practised. Among the seedlings none was .seen which appear-
ed to be superior to those grown in Florida and the West
Indies. The caja and the caja mango (Spondias luiea, L. and

iS'. cytherea, Sonnerat) are seen occasionally at Bahia; both

are used for making sherbets as well as eaten in the fresh

state. The sapodilla, locally known as sapoti {Achras

sapota, L.) grows to large size and its fruit is highly esteemed.

Two varieties are disticguished by the natives, one oval or

elliptical, and the other round. One or more species of

Passifiora, known as maracujas, are occasionally seen, as is

the janibo, or rose-apple (Coryop)iyllus jombos (L.) Stakos).
The papaya (Carioi Papaya, L.), known in Portuguese

as mamao, is esteemed as a breakfast fruit. Two forms are

distinguished, a small, usually round or oblate type, known

simply as mamao, and a large, elongated form known as

mamao da India. The latter is considered much the better

in quality and always brings a good price in the market.

When the fruits are picked it is customary to make four or

five shallow incisions through the skin from base to apex and
then to allow twenty four hours or more for the milky juice
to exude before the fruit is eaten. This tropical custom is

said to improve the flavour of the flesh. Propagation is

usually by seed, though in rare instances the mamao da

India is said to be grown from cuttings in order to insure

its coming true to type.
The common guava of the tropics (Psidium guajava, L.)

used principally for jelly making, is present in many of the

gardens. The manufacture of jelly is carried on commercially
but not on so large a scale as in the State of Pernambuco,
farther north. Several indigenous species of Psidium, known
as Araca do Rio, Araca cageo, etc., are also grown to

a limited extent.

The pine-apples of Bahia (called abacaxi in Portuguese)
are justly renowned; one author describes them as 'mellow

and over-running with juice of incomparable flavour.' By
the Brazilians they are considered inferior only to those of

Pernambuco. During the height of the season they are

brought in boatloads across the bay from the mainland and

heaped up in large [liles at the waterside or in the markets.

The jak of the .Malayans (Artocarpus inleyra,
(Thumb.) L. f.), here known as Jaca (Jack fruit), which,
like the mango, was introduced by the Portuguese in

the early days, is not only eaten and appreciated by
the lower classes but when abundant is utilized as
stock food. Cattle appear to be especially fond of it. The
dried pulp, candied, wrapped in tinfoil, and packed in boxes

holding about a pound, has recently been put on the market.
The frutade pao, or breadfruit (Artocarpus communis, L.), is

not as common as the Jaca, or Jack fruit, but is grown in

many gardens.

Of annonaceous fruits there are several of which the
most important is the fruta de conde [Antiona sqiuimosa, L.),
so named, it is said, because of its having been introduced
about the end of the seventeenth century by the Conde
(Count) de Miranda. The fruits grown here are of large size

and excellent quality. A rare species, Annona salznianni,
A. DC, usually known under the name of araticum, was seen
in several gardens near Cabullo and Retiro. The fruits are
about the size of those of the Custard-apple {A. rtticulatn., L.),
with white, rather insipid flesh. They are occassionally sold
in the market.

A number of other important fruits are grown or occur
wild in the region about Bahia. These are described some-
what in detail, since they deserve to be called more particul-

arly to the attention of American Horticulturists.

THE GRUMIXAMA.

Among the cultivated myrtaceous fruits the grumixama
orgrumichama(£'M(/<;)u':t dombeyi, (Spreng ) .Skeels); Eauenia
hrasiliensis, Lam., is one of the most interesting. It is

si:imetimes called the 'cherry of Brazil', a term which not

inaptly describes its appearance and taste. The tree, 20 to

2.3 feet in height, is shapely and attractive in appearance,
with ovate-elliptical, glossy, deep-green leaves 2 to 3
inches in length. The small white flowers are followed

by pendent frait, round or slightly flattened, about J-inch
in diameter, glossy, deep crimson in colour, crowned
at the apex by the persistent green sepals. The thin,
delicate skin incloses a soft, melting pulp of mild and

agreeable flavour, strikingly suggestive of a Bigarreau cherry.
The seeds are rounded or hemispherical when only one or two
are present; sometimes there are three or more

,
in which case

the size is reduced and they become angular.

The rapidity with which the fruits develop is surprising;
within a month from the time of flowering they have reached

maturity and are falling to the ground. Tavares states

that the trees even of the same variety, do not at all ripen
their fruit at the same time, some blooming much later than
others and thus extending the season from November to

February. Three varieties are distinguished, the difference

being in the colour of the pul[); in one in its dark red, in

another vermilion, and in the third white. All three are

said to be of equally good quality.

The grumixama is much more common in southern

Brazil, particularly in the States of Panama and Santa

Catharina, than it is at Bahia. Little attention is paid to

its culture, but it is said to prefer a deep and fertile soil.

Its propagation is entirely by seed, the trees coming into

bearing at four or five years of age.

The fruit is usually eaten while fresh, but it is well

adapted to the preparation of various sorts of jams and

preserves, in the manufacture of which the Brazilians are

unusually adept.

(From United States Department of Agriculture,
Bulletin No. 445-)
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NOTES AND COMMENTS.
Contents of Pi-esent Issue.

The editorial in this is.sue deals with considerations

concerning the use of waste lands on the e.«tale. and the

better management of land already under cultivation.

Stories in Agriculture.

For many years ihe Ontario Department of Agri-
culture has devoted much attention to the teaching of
Nature Study in the schools of that Province. One of

the more recent efforts in this c.:;v.ie'--ioi' is to pnpu-
larize Nature Study, by means of Agricultural Stories.

With this end in view Bulletin No. 243 has been issued.

It contains several fvery original accounts of objects
of cotintry life. Reference may be made especial I v to

Profe-ssor C'heelman s opening dialogue between a Father
and Son on Nature Study itself in which the boy
displays his knowledge of the subject obtained at;

a School Fair and incidentally exposes his Fathers

ignorance. The Story of Paindrops by Professor Day
in which a number of drops are personified and made
to speak is (piite clever, as is also Mr. Reed's 'Autobio-

graphy of Tomboy.' Tomboy is a four-year-old fillv

who describes her upbringing in a very human-like

way, which is i|uite entertaining and instructive. In
fact all the stories are good; and the ideas involved in

the Bulletin might well be utilized for the purpose of

teaching nature study in the tropics.

A special feature of the Bulletin is the e.xcellenfc

Figures illustrating the text.

On page 11-5, will be found an article explaining

how the difficulties of converting pasture to arable

cultivation may be overcome.

Important results of maniual experiments with

arrowroot appear suinmanzcd on ^age 12.i.

Insect Notes in this issue deal with the spread of

the pink boll worm; irndor Plant Diseases will be found

ii survey of the diseases prevalent during lUKi.

Pearls in Coco-nuts.

The best-known home of pearls is the ovster

shell, though very fine jjink pearls are found in conch

shells.common on West Indian V)eaches. The Queensland
Agriciiltuvijl Journal makes reference to pearls in

coco-nuts. It says:
—-

'In liJll. the then fjovernor of (^hieensland

(Sir William MacGregor) obtained from Mr. T. A.
Williams, of Sabai Island, Torres Strait, valuable in-

formation on the subject of the diameter of space to

which root cords spread out from the base of coco-nut

trees, and courteously handed the report to us for

publication. This appeared in the October issue of

the .lournal. 1!)!].

Whilst discus-ing the root question. His Excellency
informed us that in Hawaii (or FijiO he had been
handed a coco-nut for his refreshment, and that he
found inside it a \alnable pearl. He saw the coco-nut

opcne(J, and was quite sure the pearl was not dropped
into it. He gave the pearl to a lady present, who
afterwards wore it at some Court function in Jjondon.

Singtdarly enough, to-day we find in a book on

"Tropical Agriculture.
"

by Dr. H. \. Alford Nicholls,
the following remarkable confirmation of the existence

of pearls in coco-nuts. The author
.says, when

describing the various parts of the nut: 'Finally a \'erv

singular and highly-prized pearl is found, under \ery
rare circumstances in coco-nuts, and a specimen has

lately been added to the Museum of the Koval
(lard'ens at Kew (1.S92).''

'
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Exportation of Rice Prohibited from Demerara.

The Barbados Advocate for Friday April 13 lias

an editorial on the above subject, and draws attention

to the effect which tl.e decision to prohibit theexporta-
"tion of rice except by licence will have upon the

neiorhbourinar Wesn Indian colonies. It is understood,

however, in certain quarters, that the prohibition is

likely to be only temporary, and has been nnposed with

the object of enabling the >!ritish Guiana (Jlovern-

nient to collect a reserve supply in order to strengthen
-the security of its own position in the event of any
serious shortage of imported foodstuffs, particularly
cereals.

The extent to which neighbouring colonies are

dependent upon British Guiana for rice is considerable.

In 1915, ISarbados alone imported 13.615, Sdii lb. of

rice, of which 10,304,120 lb. was for local consumption.
The amount credited to British Guianawas 5,-Ho,229 lb.

or more than half the amount locally consumed. The
-4 cZ;(>i';a<e expresses the opinion that there is need at

the present time for a certain amount of correlation of

action, and of interchange of opinion' between the differ-

ent Governments in regard to the food-supply question

particularly: this view has been expressed editorially
also in the Agricidttiral JVews. If Barbados is unable

to get rice from Demerara, the Advocate says Barbados
must retaliate and prohibit the exportation to Demerara
of sweet potatoes. This kind of tit-for-tat policy
however is not in keeping with ihe gravity of the

present economic situation, and an attempt should be

made to confer regarding the foodstuffs question with
a view to strengthening iho position of the West
Indian colonies as a whole. Trinidad, for example,

ought to be able to obtain most of her meat supply
from British (iuiana and St. A'incent and not from

Venezuela as she does at present: or better still,

Trinidad might raise more live stock localK, especially
in view of the fact that the uianure produced would
be of great value on the cacao estates which at present
:ive not in most cases adequateh- fertilized.

First Year's Work of the Ceylon School of

Tropical Agriculture

Interest attaches to the report on the first year's
work of the School of Tropical Agriculture, C'eylon,
which appears in the Tropical. AgriculturUt for

January lit] 7.

It will be lemembered that the School was opened
in January 1916. A Final Examination was held

during December 1916, and it is to this that the ronorts
of the Registrar and Examiners refer.

The Final Exauiinations comprised fourteen written

papers; and three practical examinations, one each in

Plant Diseases, Planting, and Horticulture. Of the
fourteen papers, there vvere seven niajoi papers, re-

quiring a higher percentage of pass marks, than the
seven minor papers. Major papers were set in Botany,
Economic Products (2), .Soil, Accounts, Planting luid

Horticulture: minor papers in Chemistry, the Animal,

Agricultural Engmeering. Plant Dis^eases, Crop I'est.s,
•

Co-operation and Manures.

Fifty-six students sat for the examination: seven
obtained a first class with (50 per cent, marks and over

twenty-one a second class, with a percentage of between
50 and 60: and thirteen otb.ers satisfied the examiners.

It is stated that the results shov.ed few surprises,
the passes almost being exclusively limited to the

steady workers.

The report of the E.xaminers published in the

journal referred to above, indicate that the students
showed a tendenc}' in the direction of 'cramming', and
some of the answers lacked conciseness. It would

appear that the practical examinations revealed only
a moderately familiar acquaintance with the various

operations.
It would be interesting if some of the questions set

were published in order chat some idea of the standard

required by the Examiners could be obtained.

Year-Book of the Ceylon Agricultural Society,

1917-18.

Jt is hoped, in the Introduction to this attracti'^e

looking volume, that it will 'furnish members with all

such information as they are likely to need in their

everyday life as "tillers of the earth ".' Perusal of

the subject-matter, however, does not enable us to see
how this hope is likely to be fulfilled. For instance, the

planting notes, which occupy some forty pages, deal al-

most exclusively with garden vegetables and fruit trees;
references to the staple cultivations of the colony

—coco-

nuts, tea. rubber and cacao are almost entirely omitted.
'I'he section on Pests and Diseases also seems to be

unsatisfactory, particularly the notes dealing with pests,
inasmuch as practically no reference is made to specific

pests that give rise to trouble in Ceylon.

Some of the statistics and tables will be found
useful in a general way, and the information

concerning the various- agricultural institutions

in Ceylon will be found useful for reference not only in

(jeylon but also in other parts of the tropics. One or
two miscellaneous sections, for example, those dealing
with dry-farming and shade trees, are good, but as we
have already implied, much more might have been
done to make this Year-Book of greater interest anfL
value to the planter and business man. It should have
been possible to incorporate briefly the results of

investigations by the Departments of Agriculture in.

Ceylon and other colonies where similar conditions

prevail
—the results of inanurial experiments with caca»

and coco-nuts, experiments in regard to the tapping
and vulcanization of rubber, varieties and the selection

of seed, etc. A short review of the market prices for

the principal products during the past year would
have been an interesting feature.

The volume contains a section embodying veterin-

ary notes: but speaking generally, the volume is mori^
in the nature of a Vear-Book of a Horticultural than or
an Agricultural Society, as we understooil the two
terms in the West Indies.
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INSECT NOTES.

THE SPREAD OF THE PINK BOLL
WORM.

In the current number of the Journal of Economic

Entomoloyy there is a notice to the efiFect that last Xovember

specimens of cotton bolls showing the presence of GeUchia

gossypiella were received at the Bureau of Entomology in

Washington from San Pedro de las Colonia.-, Mexico. This
is the first time that this important pest has been recorded

from America, and investigation.^ indicate that it was
introduced into Mexico in cotton seed imported from Egypt
for experimental purposes. In order to safeguard the

country against further danter from the pink boll worm an
absolute quarantine was immediately placed on Mexican
cotton seed and bales of lint. Further, all .shipments of

Mexican cotton seed which have entered the United States

since last July have been traced to their destinations and

steps are being taken to have this seed cru.shed without delav.

It is fortunate, however, that most of this imported seed was
more than a year old and would therefore be free from
infestation. This pest has probably been established in the

Lagune District of Mexico for two or three years, but ha.?

apparently only spread extensively during the last year, and
so far it has not been discovered in any of the seed brought
into Texas.

It will be seen from this that the cotton crop of the
Southern States is threatened with a very serious danger,
and unless the pink boll worm can be exterminated by
co-operative work between the Ignited States and Mexican

authorities, its ultimate infestation of the cotton fields of the
Southern States is a practical certainty.

This insect has been mentioned in former numbers of

the AaricidtM-al News, and an account of its life-history,

habits, etc., was given in Vol. XIV, No. 346 so that it is not

proposed to go into these in detail again, but it may be of

interest to recall the distribution of this pest and the way
in which it has spread.

A little more than ten years ago (1906) the pink
boll worm was known only in the cotton-growing countries of

Asia, but three years later (1909) it had spread to East Africa,
and by 1914 it was recorded from India, Ceylon, Burmah,
Straits Settlenient.s, Egypt, British and German East

Africa, Nigeria, Sierra Leone and the Hawaiian Islands. At
the present time it is probable that this insect extends

throughout the cotton-growing countries of Asia and Africa,
and has lately become established in a district of Mexico.

HOW THE PEST sPKEADS.

The larvae, that is the pink boll worms themselves,
besides attacking the unripe cotton .seed in the growing boll,
are also found in seed in old dried bolls, in seed shipped for

planting or oil extraction, and even In the seed which gets
into baled cotton. The duration of the larval stage is

usually about three weeks, but records show that this can
be prolonged to such an extent that it would be possible for

the larvae to survive even the most distant journeys. The

pupal stage is often passed inside the shell of the seed which
has been excavated by the larva, so that the period of spread
is still further lengthened.

The pink boll worm has on several occasions been inter-

cepted in shipments of cotton seed in the I'nited States
and up to the present time it has not become established in
that country. The following instances taken from the
Journal of Economic EntoiiLology will show that there is

a constant danger of its entering a new country under
unusual conditions.

On one occasion some 'dead larvae of Gelechia gossypieUa
were found in samples of China cotton enclosed in glass
trays exhibited at the Panama-Pacific Exposition at San
Francisco. Although every precaution was taken to safe-

guard this material by the California authorities, the finding
of these dead larvae forcibly demonstrates the possibility of

introducing new and injurious pests in plant products exhi-
bited at Expositions.

'In this connexion it is of peculiar interest to note that
the prize ship Appam which was brought into Hampton
Roads (Virginia) early in the year (1916), contained as
a part of^

its cargo some 200 tons of cotton seed from
Lagos, West Africa, a region known to harbor the pink
boll wi:>rm. Although no living larvae of the pink boll worm
were located, it was apparent from the condition of the
material that about 2 per cent, of the seed had at one time
been infested with this insect." It is further stated that as
a precautionary measure the entire shipment of cotton seed
was converted into fertilizer, and the dock on which the
seed had been unloaded was thoroughly cleaned and the ship
fumigated with hydrocyanic acid gas.

Now that the pink boll worm has gained an entrance
into Mexico, it would seem that the strictest quarantine
measures and the most rigid inspection will be necessary
in order to prevent the spread <>f thi.s pest to the cotton
district of the Americas and the West Indies. Until the pro-
cesses for treating cotton seed (mentioned below) have been
perfected, and until these or similar measures of control have
been generally adopted in the countries infested with this

pest, it is strongly urged, as has been suggested in a former
number of the A</ricuUural Xens that a prohibition be
placed on the importation of all cotton-seed from infested
countries into those West Indian islands where a cotton

industry exists This would not be such a hardship as

might at first appear, since the various cotton-growing islands
in the West Indies have well-developed strains of fine cotton,
and the importation of .seed for planting isjtherefore unneces-

sary. Such cotton .seed as may be imported for oil extraction
should be admitted only if it comes from a district known to
be free from the pink boll worm, and even then under
strict regulations.

I
CONTROL WORK AGAINST THE PINK

BOLL WORM IN EGYPT.
For the last four or five yeais since the pink boll worm

began to be a serious pest in Egypt, experiments have been in

progress to find out some means of
controlling the insect not

only in the growing cotton, but also in the picked cotton seed,
and in the old dried up bolls left on the cotton sticks after
the crop and subsequently stacked for fuel. These mea.«ures
of control are all more or less in the experimental stage, but
it may be of interest to refer to the more important of those
that have been mentioned in the Agricultural Journal of
Egypt from time to time.

The recent work of the Government Experimental
Farm has shown that the damage done to the growing bolls
by this insect can be materially lessened by an earlier
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planting and gathering of the crop. This method of control

may not turn out to be practicable on a large scale, but

it has possibilities.

The experiments against Gelechia gossypielhi in the

mature cotton seed fall under two main divisions: mechanical

methods and chemical methods. Under the first we have the

application of heat or cold and the treating of the seed in a

vacuum; and of these the hot air treatment of the cotton seed

has been found to be the most effective. One of the machines

consists mainly of a furnace for the generation of the hot air,

a hot air chamber through which the seed passes in trays on

four endless bands made of iron chains, and a motor.

In working the machine there are four factors to be

considered: (1) the temperature of the seed when entering
the machine; (2) the time required to pass through the

machine; (3) the temperature the machine is regulated to give;

and (4) the temperature of the seed at the exit. Of these

four factors the last is the most important, and the other

three must be regulated so as to keep the temperature of the

seed at the exit between 119" F. and 131° F., the best

temperature to maintain being 122' F. This treatment

seems to be effective against the larvae without damaging
the seed. Another machine designed for drying malt

has been adapted for the hot air treatment of cotton seed,

and has given excellent results.*

Under the chemical methods of control we get the

fumigation of the cotton seed with carbon bisulphide, or

with hydrocyanic acid gas. Both of these chemicals have

proved satisfactory, but hydrocyanic acid gas seems

to be the favourite, since, although it takes longer to

act, the danger of explosions is eliminated, while carbon

bisulphide is highly inflammable. The treated seed can still

be used in the preparation of seed cake or in the extraction

of oil, since the the quantity of hydrocyanic acid found in

the cake prepared from treated seed is so small that it would
in no way prevent its use as cattle food, while no hydro-

cyanic acid could be detected in the partly refined oil.

It has been remarked in an article in the Agricultural
Journal of Egypt that the treatment of the seed as mentioned
above 'would be futile unless rigorous measures are adopted
to destroy all cotton bolls left on the cotton sticks after the

last picking.' With the object, therefore, of destroying the

pink boll worms infesting the dried bolls left on the

cotton sticks at the end of the season some experiments have
been carried out to convert the cotton sticks, as soon as

they are removed from the fields, into charcoal. It has been
found that the charcoal made from the cotton sticks will

fetch a price which will more than cover the expense incurred

in converting the cotton wood into charcoal.

The control measures mentioned above in connexion
with the pink boll worm are also to a less extent useful in

checking some of the other cotton pests in Egypt.

A copy of the Annual Trade Review, being a special

supplement to the Chamber of Conatnerce Journal, the oflBcial

organ of the London Chamber of Commerce, has been received,

reviewing the trade of the United Kingdom for 1916. For

purposes of comparison the pre-war year 1913 is taken, and
it is shown that the trade of the United Kingdom has been
maintained at an extraordinarily high level, considering the

enormous difficulties in labour and shipping, and various

restrictions that have had to be faced. The sections of the

review, which should be studied by all West Indian merchants
and planters, that are of more especial interest in the tropics,
are those devoted to the tr^e of London and Liverpool,which
include references to tropical produce.

* Rev. App. Ent., IV, Ser. A, pp. 472-91.

COTTON IN UGANDA.
It is pointed out in the Annual Report of the Depart-

ment of Agriculture, Uganda, for 1915-16, that the cotton

crop is the most important agricultural and economic product
of the Protectorate, and there appe^.rs every likelihood that

its position in this respect will be maintained. An estipiated

capital value of £4,000,000 has been placed upon the cotton

industry, which has been carefully built up and fostered by
the Government.

Buying and ginning are done entirely by traders,
however. This accounts to a large extent for

'

the serious

temporary set-back the industry received the previous year,
when cotton was practically unsaleable for over six months.
The effect of military operations seriously interfered with

transportation to the coast, while shipping difficulties also

led to large quantities of lint being held up.
Provision is made in Uganda for seed distribution, and

during the season of 1916 seed sufficient to plant 100,000
acres was distributed.

Uganda cotton is of a high standard when marketed
in good clean condition, and an average price of 120 to

130 points on middling American can be confidently

expected, while some consignments realized 150 points
on, with occasionally better prices for odd lots.

As regards ginning percentages, the percentage of lint

to cotton seed is stated to vary from season to season, and in

different localities. Three ginneries to the eastern Province

gave figures of 280^ per cent., 2918 per cent., and 3036
per cent., while another factory which handled over

1,000,000 B). of seed-cotton had an average ginning
percentage of 31-36 percent. As regards spinning results,
the Fine Spinners' and Doublers' Association of Manchester

reported that the cotton was very inferior to ordinary
Egyptian, but that it compared favourably with extra

stapled American.

Surplus cotton seed has a special use in Uganda. In
1915-16 only 5,225 tons of cotton seed were exported, com-

pared with 9,017 tons last year. The seed consumed locally
is used largely for fuel in generating steam power, and as

the residue is rich in potash, planters have at their

disposal a valuable manure for all crops.
It is stated that a certain amount of oil was expressed

locally, and exported. In many of the cotton ginneries, the
seed is entirely used for generating suction gas, and the

production of power is thus very economical.

Coffee in Uganda.—Whereas cotton cultivation
is the principal native cultivation in Uganda, coffee main-
tains its position as the principal European crop; but it is

to some extent a favourite exportable crop grown hy natives.
The rapid progress of the industry is shown in the Annual
Report of the Department of Agriculture for 1915-16, where
it is stated that the value of the exports wa.s only £383 in

1910-11, while last year the value was £87,202. Pests have
been much in evidence, however, on coffee plantations, though
the disease caused by Hemileia vasiatrir does not appear to
have been much in evidence. Coffee, on the whole, seems to
be proving to be a risky crop. In the more humid parts
of the Protectorate, the more disease-resisting species, Cofea
robusta, is being grown, the drier and more elevated pans
being allotted to Arabian coffee.
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An instructive paper was read before the Colonial

Section of the lloyal Society of Arts on January 30 last, by
'

Mr. Octavius C. P>eale, representative and piPt President of

the Australian Associated Chainbers of ^Manufacture, on

Imperial Industries alter the War. Pieferencc was made at

some length to the sugar situution, and it was pointed out
that the I'.ritish Empire is well able to produce the sugar
it re(iuires. Mention was made of the mutual benefit

derived by Canada and the West Indies in regard to trade,

particularly sugar and Hour.

GLEANINGS.

< )bservations relatuig to staple crops in St. A'incent show
hat during March goci I progress had been made with the

reaping of the arrowroot crop. During that month old cotton

stalks bad for the most part been destroyed. Su^ar and

ayrup manufacture were in full swing.

According to The Board or Trntle Jowrnnl, the sugar

industry in Guatemala has developed in recent year.=,

particularly since the war. The past season is stated

to have been a very prosperous one for cultivation, and
there are indications that the industry will assume still larger

pro[iortions in the near future.

Growing Long-staple American Cotton by Irrigation is

the subject of an article in the India Ruhh'.r World for

March 1. The area where this takes place is known as the

Imperial Valley, California (iovernment crop reports show
that the yield is high and that the staple has good length,

.strength, and uniformity. The average yield per acre is from
400 to 500 lb., whereas the averatie cotton yield in the entire

country is stated to be 170 B).

It is stated in Colonial Reports—Annual, Xo. 910, that

there is room for considerable development of the fisheries of

British Guiana in several directions, specially in sea-fishing,
and curing with the aid of ice and smoking. A fair supply
of sea- fish is genera llj- ke[)l at the ice depot, but ice is not

generally used <As in other colonies, salt fish are imported
in quantity, but no attempt is made to cure the local fish.

Fresh-water fish is oblainahle in the markets but not to the

extent desired.

According to the London oorre.=pondent of the Korlh

(Jueenflavil B(;/ifier, sweet potatoe.s have everywhere in

(.Queensland been found salisfactoiy food for pigs. (.,|ueens-

land farmers consider the swcii potato as preeminent-

ly the best root crop for hogs for autumn grazing. Fiy

means of a combination of swiet potatoes, peanuts and cow-

peas, the most proHtalile hogs may be produced Generally,
in feeding peanuts, it is the custom to add a small amount of

corn in order to balance thi- rations.

According to advices

corn purchased last year

from Mr. W- N. Sands, Indian

lit tlie Government ginnery,
St. Vincent, <in the profit sharing basis, was put on sale in the

form of meal for human consumption last month. The

suinily
—620 cwt.- -was far below th'' quantity that could have

been disposed of during the next four months owing to the

liigh prices of imported foodstuffs. The successful working
'if the corn drier, and tlie storage in perfect conilition of

a large quantity of corn should stimulate the planting of

lhi.-i crop during the coming season.

The Punjab Government has sanctioned the registration
of a co-operative credit society in connexion with the Xorth
Western Railway, possessing unique features. It is stated

in the IlVf/f/i of Jndia for January 1917, that this Society-
will differ from the ordinary co-operative credit society in

three essential points, first, its committee of management
will not be wholly elected b)' the menrbers of the society.
but will be partly e.r officio; second, voting by proxy will

be allowed, owing to the fact that members will be scattered

all over the line: third, the IJaiflfeisen principle that no loan

should be only tor productive or provident purposes cannot
be strictly adhered to.

The cattle-raising potentialities of British Guiana are

referred to in Colonial Reports
—Annual, No 910. It is

stated that there are krge areas of land suitable for this

purpose. The number of cattle in the Colony is estimated

at 100,.300. but it is thought certain that this estimate is

far below the actual figure. Cattle raising was continued
on the Piup:inuni and Takatu Savannahs, and at December 31,

191.5, there were in existence for these localities twelve com-
missions held by eleven different ranchers, cmbricing an
estimated area of .59H square miles. The number of cattle

on these ranches is estimated at not less than 12,500 heid.

A forecast of the Indian indigo crop, 1916-17, apjiears in

The Board of Trade. Journal for February 8. The total area,

736,100 acres, is 114 per cent, in excess of the finally levised

area of 353. 100 acres of 1915-16. All the Provinces show
an increase in the area sown, the largest increases being in

the United Provmces and in the Punjab. The total yield of

dye is estimated at 95,500 cwt as against 55,100 cwt.,
the finally revised estimate of 1915-lb, or an increase of

73 per cent. The season has not. on the whole, been favour-

able for the crop except in the Punjab, Bombay, and Siud.

1 1eavy rainfall and floods adversely affected the crop in the

United Provinces and in parts of Behar, Orissa ,and JIadras.

Kaiure for t'ebruary 22 last, publishes the following note
on the recent report on the Agricultural Department,
St. \'incent; 'In addition to the usual work, experiments on
cotton breeding are being made at the Experiment Station,

which, if they can befull}- carried out, should yield valuable

results. Plants possessing resistance to angular spot and boll

rot have been selected, and an effort is bring made to breed
from them resistant strains. Selection for lint characters is

also being undertaken. Should varieties be produced capable
of resisting the attacks of the cotton st.ainer— the main cause
of boll trouble- the cotton yield would be nearly double.
Work of this kind emphasizes the great need for the estab-

lishment of properly equipped .agricultural research stations

in the tropics in order that plant-breeding experiments need-

ing many years of careful research may be undertaken with-
out interruption ami hindrance.'
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MANURIAL EXPERIMENTS WITH
ARROWROOT IN ST. VINCENT.

A paper on this subject, by Mr. S. C. Harland, B.Sc,
Assistant Agricultural Superintendent, St. Vincent, containing
the results of experiments recently carried out by him, has

been forwarded to this OfKce for publication. The paper
will appear in full in the West Indian Bulletin, but the

results are of sufficient immediate interest to make it desir-

able to publish a brief summary here.

It is pointed out first that arrowroot is the chief staple

crop in St. Vincent, and that while manurial experiments
with this crop have been conducted in previous seasons, the

results have hitherto not been conclusive. It was therefore

determined to plan an experiment in such a way as wouhl

yield definite results, and the principle adopted on account

of land limitations was to employ a large number of small

plots rather than a small number of large plots.

The experiments were conducted with two objects: (1)
to test the value of mulching with prunings of Gliricidia

»iacu?a!a(Madre del cacao); (2) to compare the relative values

of various combinations of organic mil artificial manures. In

tjie first experiment the number of plots was twelve, of which
four were mulched and eight were left unmulched. Each

plot was ^.j^-acre in area, and each mulched plot received

an application of -10 lb Gliricidia prunings. The average

yield of unmanured plots was 9, -56.3 lb. per acre, while the

average yield of the mulched plot-: was 1.5,6(33 tt). per acre.

This shows a gain by mulching of <i,098 B). per acre or 63'8

per cent. This increase from mulching is very striking, and
it may be mentioned that the probable error test .shows that

the gain is quite significant.

In the second experiment nine different combinations
of manures were applied to thirty-six plots, each combination

being in quadruplicate. The average of the manured plot
indicates that with the exception of the nitrogen plot, evei-y

plot shows a gain over the unmanured plots of more than
twice the probable error, and this increase is such that it

can be due only to the fertilizers applied. The plot to which
Gliricidia prunings were applied shows a gain of '-'A per cent,

over the unmanured plots. .V complete manure consisting
of sulphate of potash, baisc slag, and cotton-seed meal produced
the next largest increase, namelj', 1 9 per cent.

The results, as a whole, clearly indicate that the arrowroot

grower will at any rate be well advised to apply to the soil

as much coarse organic material as possible, and it is hoped
that planters will give this matter their early consideration.

AGRICULTURAL INSTRUCTION WORK
IN GRENADA.

This Office has been furnished by His Excellency the
'jovernor of the Windward Islands with the reports of the

Agricultural Instructors, Grenada, for .March 1917.

Mr. W. M. Malins-Smiths report indicates that consider-
able amount of country visiting was done. Peasants' holdings

were inspected in the parishes of St David's, St. Andrew's and
St. Patrick's. A good deal of Prize-holdings competition
work was effected in these parishes, many entries in the

provision garden section being obtained. The land settle-

ments of Morne Rouge, Westerhall and St. Cyr Mountain
were visited and settlement work performed. The e.xperi-
ment plots on the Settlements were inspected, and the work
thereon supervised. Several estates were visited during the

month. In regard to the JPrize-holdings competition, it is

stated that more than sixty entries were obtained in the

Provision Garden Competition, and all intending com-

petitors were given advice and instruction. Routine work
was continued during the month at the Experiment Plots,
and the yield of cotton, corn and pigeon peas appears to

have been satisfactory. Regarding diseases and pests the

thrips trouble received attention.

Work was done during the month in connexion with

forest preservation. The mountain ridges in the northern

mountain districts of the island were inspected in connexion

with the control and preservation of the forests. It appears
desirable that control should be exercisefl over the clearing
of these ridges at elevations over 1,.500 feet in order to

render secure the conservation of moisture.

It is stated that the Morne Rouge sugar factory started

its season's operations on. the same basis as during 19 It).

The crop of the settlers appeared to be much the same as

that of last year.

Mr. Donovan's report signifies the continuance of similar

activities in other parts of the island. Concerning instruc-

ti'm work, eflScient drainage and proper cultural methods
were again empha.sized.

XATIVE FLOUR IN iJEENADA.

The cultivation oi gruand provisions on as extensive

a scale as po.=sible was recommended and advice given as to

the preparation of flour from breadfruit, bananas and sweet

potatoes. In this connexion it is stated that the advice as to

the preparation and use of native-made flour has not been

followed by the peasantry to any extent whatever. Some of

the peasants maintain that the lack of surplus provisions at

this season of the year operates against their making iiitive

flour, while others mairitain that times are so hard that they
cannot think of converting provisions into flour, since these

articles are at present cooked and eaten before they are even

in a mature condition. Mr. Donavan goes on to state that

two large proprietors said they regarded the making of

native flour as an excellent idea, but that the average

peasant had no surplus of provisions for this purpose. The

larger estates W(}re the only 2)laces where bananas ind

breadfruit were grown in abundance, and they found a rea<ly
sale for these articles. It would appear that the supply ot prov-
isions in Grenada never exceeds the demand for consumption
as such, and befDre the peasantry take to making flour or wi-^.xX

there must be a considerably greater production.

In this connexion Mr. 3. C. Moore, Superintendent of

Agriculture, observes: 'Although the quantity of ground pro-
visions produced iu Grenada during the past year has consid-

reably exceeded the output of former years, there is at present
no surplus available for converting into me.al for future use

because more provisions are being consumed in place of

imported foods. This condition operates in maintaining the

high prices of provisions which continue to show an upward
rather than a downward tendency, a result which might not

at first sight hiyc been expected as the outcome of

increased production.'
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PLANT DISEASES.

A SURVEY.OF THE YEAR 1916.

Reports on the prevalence of plant diseases have now
come in from the Agricultural Officers in the chain of

islands from Tortcjla tn Grenada, and may usefully be

compared and suu]n)arLzed here They will eventually be

printed in full as usual in the West Indian Bulletin.

I'LiMATK. Climate, of whirh the eftecti\f variable

components in this region are rainfall and wind, is ever

more clearly .seen to be the chief determining factor in the

incidence of the established diseases. Given the rainfall and

its distribution through the year, one might now with fair

accuracy deduce the extent of their occurrence under the

particular conditions of each island.

During the year under review the rainfall on the whole

reached a good standard without being e.xcessive, but

abnormally heavy rains were general in October and Xovem-
ber. \n some of the islands, particularly in St. Vincent,

there was something like a deluge in that period.

Heav)' winds were experienced in August, September
and October, associated with numerous cyclonic disturbances.

A section of Dominica on .\ugust 28, and the Virgin
Islands on October 9, were devastated by hurricanes.

srii.AK-CANK. The only disea.«e of sugarcane now

occurring to any significant extent to these islands is the

root disease caused by Marasmius sacckari. The distri-

bution through the year of a sufficient supply of water to

maintain fairly regular gr^.vth led to a general freedom from

this disease. It may be gathered from the reports that in

this respect both 191.5 and 1916 have teen favourable much

beyond the average. Some instances of local damage are

reported from most of the iilands, which may be safely
assumed from previous experience to be due in most cases to

poverty of soil or insufficient f.ultivation. In Antigua there

is a probability that some of the trouble arose from the

•water-logging of very stitf soils.

I'oi'i'ON. The cotton crop is extremely sensitive to

irregularities in the weather. The planting season adopted
lias been determined with refeieuce to the normal expectation
of a period of good growing weathei, in which the plant
builds up its leaf and branch .system, followed by a drier

period in which the bolls may maiurc without hindrance

from disease.s. The only couiplaint with regard to the first

period refers to the eftect of a dry .Tuue on the development
•of the plants on the windward side of Montserrat. The

early planting which exposed the pl.iats to this, later enabled

the cotton in that district to escape !he worst effects of the

unseasonable rains in ( )ctober and November. Fleavy lo.sses

from this cause were experienced in the remaining cotton-

growing areas, amounting in St. \ incent to little short of

disaster. So far as could lie ascertained the greatest part of

the damage during the actual wet piriod was due to the soft

rot fungus ( I'bytophtliora) which is very rapid and destructive

in its action This is definitely known to have been the

case in St. Vincent and Montseriat. The disease is dependent
on very moist conditiipns and in normal years is largely

confined to low growing, heavily -creened bolls. In the year

under notice the writer found in St. Vincent that its spread
had been very largely arrested after about a week of fine

weather had succeeded the rainy period before mentioned.
The bacterial boll disease was also generally prevalent

during the wet weather and so far as could be made out

always preceded the formation of the sunken spots infested

with a pink Colletotrichum which have been generally

accepted as evidence of the prevalence of anthracoose.

The drier weather of the second half of November and
of December permitted of some recovery in the returns from
the latter end of the crop, and these are noted in St. Kitts
as being larger than was expected. In St. Vincent any
compensation of this kind was prevented by the prevalence
of the internal boll disease, which became quite general
with the large accumulation of cotton stainers usual
at the end of the season. This type of loss occurs in

the other islands to some extent and has been on occasion

severe, notably in Montserrat, but it is not yet clear why
its effects should be so generally serious in St. Vincent, while
in St. Kitts, for example, they are in comparison hardly felt.

With regard to the year 1916 it may be said in general
that the early planted cottoii came off by far the best

(.•.\CAO. The year was a generally favourable one for the

cacao crop.

From St. Lucia there is a report of the prevalence of

fungoid disease having been increased as a result of over-

abundant rainfall. Pod rot and canker are generally distri-

buted to the cacao-growing islands, but do not with the

exception noted appear to have occurred to an unusual extent.

The Ro.sellinia root disease is too gradual in its .spread to
show any considerable fluctuation from year to year.

As in the case of susar-cane root disea.se, to which it is

in its nature similar, the Diplodia die-back of cacao trees is

not much in evidence in a year of sufficient rainfall, and
some atfected areas show conHderable im|)rovement as a result

of favourable weather in this and the preceding year.

LI.ME.S. From Dominica it is reported that in the

majority of cases steps are being taken to combat Rosellinia

disease in the plantations atfected. The red root disease has
been found in a district where it was not previously known,
the circumstances of its occurrence being such as to empha-
size the indications which already existed that insufficient

drainage is an important predisposing cause.

The only disease of mature trees reported from St. Lucia
is a form of gummosis and collar rot associated with poorly
drained land. The prevalence of wet and cloudy weather
caused heavy losses of seedlings by damping off, and similar

trouble was experienced at times in Grenada and Montserrat.
Ill Dominica it was found possible to keep the disease in

control by prompt and repeated applic.itions of the usual
mixture of sulphur and lime.

In Montserrat the dry weather of the month of .1 une

coming when the trees were maturing a heavy crop, caused the
fruit to be small and jjave the trees a severe set-back. The
generally ample rainfall of the years 101.5 and 1910 has not
arrested the progress of die-back in a declining field kept
under clo»e observation.

With regard to miscellaneous crops thin- are few reports
of special trouble. Maize gave poor returns in St. Kitts, due
in one case noted to an undefined root disease. The leaf-rust

of ground nuts in Montserrat was more severe than usual,
and not so well controlled by Kordeaux mixture. In the
same island onions planted in September and ( >ctober were
a partial failure, a result which is not attributed to disease
but to the direct etiects of unsuitabk distribution of the
rainfall.

W.N.
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CURING VANILLA BEANS.
The following note appears in the Fer/airuri/ ami

Essential Oil Etcotd for February 2:.', 1917:—
llabak {Jown. Ind. and Eng. Clieni.) saj's that

two general methods of caring vanilla are iu vogue, the dry

and the hot water methods. Esperiments were conducted

by him with twelve lots of beans, half of which were cured at

room temperature, and the other half ia a water-oven at

somewhat higher temperature. Each of the six lots cured

at room temperature was given diflferent treatment prior to

the .sweating and drying. The trefitaient consisted in dip-

ping the green beans into water at various temperatures up
to the boiling point. Ea^h lot was kept wrapped in a soft

towel and placed on the laboratory shelf to undergo
the sweating and drying process. The duplicate lots of beans

<?ured in the water-oven at +0-!»-3°C. received e.^cactly the

same treatment as those cured at room temperature. The

results .show that the curing process as at present commercially

applied is unnecessarily long and extended, requiring on an

average several months for the transformation of the green

to the cured beans.

The brjans can be cured in a much shorter time by
means of a much less tedious process. It has further been

demonstrated that the process is simplified to the advantage
rather than to the detriment of the aromatic constituents.

While the amount of vanillin in the beans was not increased

appreciably, as compared with that in commercial beans, the

beans cured in the laboratorj- were in most cases superior in

vanilla resins and colouring matter. A considerable propor-

tion of the vanilla resins are left unextracted when the

menstruum is less than 6-5 per cent, alcoholic strength.

Curing the green beans at room temperature either without

previous treatment or after treatment with water up to 90'(/.

ior a short peri id of time apparently produces beans of the

best qualitj-, as judged by the il ivouring extract prepared
from the samples.

The Gassing of Plants.—The cactus pest, called

'pricklv pear', which ha.s caused loss in l^'ieeuslaud, is

now being succe.ssfully combated. The method in operation
in the Queensland experimental areas is entirely novel. It

consists of 'gassing', as well as of spraying with arsenic

lichloride. After many months' experiments the tre;itment

: certain species of pear with arsenic trichloride in a gaseous
rm has been proved to be effective, while the problem of

manufacturing the trichloride in large quantities has also

been successfully settled. Trichloride is now obtainable in

large quantities at a cost of £22 per ton

The place selected in Queensland for the experimental
work was iJelacca. This district contained some of the worst

pear growth in Queensland, ranging from 7 feet to s feet high,

and of such dense impenetrable growth as to make spraying

impossible. Areas that had been gassed some twelve months

ago, are entirely tree from pear, both bulbs and leaves hav-

ing been destroyed right out. The gas is applied by means
1 of an atomiser, the machine charged weighing about 1 2 lb.

1
The cost of ihe machine is £6, and it is claimed that one

man at 1 Os. per day can cover 3 acres of heavily scattered

pear in eight hours. Wherever the gas goes the pear becomes

discoloured and brown, and all Dowering and fruiting is

instantly checked. Gassing can be applied with the best

results after heavy dews or rainfall. The trichloride appar-

iitly has no effect upon other vegetation, becaufe of their

'wer water contents. Xeithcr is their any danger in regard
to stock, since cows eat afl'ected pear.

EUOALYPTS IN THE F^JDERATED MALAT
STATES.

Great success has attended the planting of certain

species of Eucalyptus in parts of the Leeward Islands,

and it will perhaps iii:ti;.-st rcsidcato there co know of

the results obtained with these valuable and attractive

trees under the humid conditions of the Federated

Malay States. In the Agricultural Bulletin, F.M.S.,

for November 19 Hi, data as to the growth attained

are given, and the article goes on to say:
—

It will be seen from the preceding tables that the

greatest success has been obtained with the lied Gum
{E. losti-'itu). This species so far appears to be amenable

to the climate of the plains of the country. The Lemon-

scented Gum {E. ciliiodoii) also is growing well. The Blue

Gum {E. globulus), however, has not grown well, and there

is little doubt that this species is unsuited for this climate.

It has been unnecessary to give much attention to these

needling Eucalypts beyond keeping them well staked, as they
are liable to be broken by the wind during the early stages

of their growth.
The writer is of the opinion that certain species of

Eucalyptus might successfully be grown on the hills of thir<

country. It is intended to have a representative collection

of those species which have been raised from seed this year,

planted out at various altitudes at the Experimental
Plantation, Gunong -Vng^i, Xegri Sembilan.

It is interesting to note that two Eucalyptus thought hi

be E. Lttriodoi", raised from seed in the Experimental

Plantation, Kuala Lumpar. in 1911, have attained a height
of 40 feet, and a girth of 1 i inches at 6 feet from the ground.
These two trees are growing in the original seed beds, and

have made rapid growth, and at the pre.sent time look very

healthy. It is unfortunate that some uncertainty exists as

to the correct nomenclature of these two trees; should they

riower, it would probably be possible to identify them.

In conclusion, the writer would emphasize that not only

is there a great ditficulty experienced in raising Eucalyptus
from seed, at any rate "n the plains in this country, but

also that the humid atmosphere would probably be unsuited

for most species, as the behaviour of the trees in Singapore
fJardens indicate. Whether more favourable results will

attend the present experiments remains to be seen.

CHANGING SCIENTIFIC NAMES.
In regard to the article (p. 119) on 'Some Fruits Grown

at Bahia', reproduced from a recently issued Bulletin of the

l*nited States Department of Agriculture, it will be noticed

that new scientific names for certain trees are u.sed in the

place of those ordinarily accepted as correct. The tendency
in the United States to change scientific names in all

branches of biology is gradually making American biologists

unintelligible to those of other countries. Some changes ar&

unavoidable, but when they are made for trivial reasons, or for

effect, it not only leads to confusion in scientific studie.*, but

also reflects adversely upon the reputations of those who are

responsible for such changes.

DEPARTMENT NEWS.
Mr. A. E. (Jollens. F.C.S., Assistant Analyst, Trini-

dad Department of Agriculture, has assumed the duties

of Acting Government Chemist and Superintendent of

Agriculture for the Leeward Islands. When passing

through Barbados tn route for Antigua, Mr. (.'ollens

spent some time at the Office of the Imperial Depart,-

ment of Agriculture.
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MARKET REPORTS.

Loadon.—The West Isdia Committee Circular,

February i-', 1917.

Arrowroot—ojrf.
Balata— Block, 3/4 ti> 3/4^: Sheet, 3,8 to 3/10.

Beeswax—No quotations.
Cacao—Trinidad, 79/-; Grenada, 70/- to 75 -; Jamaica,

70/6 to 74/-.

CoPFEB—Jamaica, no quotations.
Copra—£40.
Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, no quotations.
Fruit—Bananas, £17 per ton : Oranges, no quotations.
Fustic—No quotations.
Ginger—Jamaica, .H5/- to lOo/-.

Isinglass—No quotations.
Honey—Jamaica, no quotations.
Lime Juice—Raw, no quotations; concentrated, no quota-

tions; Otto of lime (hand-pressed), no quotations.
Logwood—No quotations.
Mace—No quotation--.
Nutmegs—No (|UotMtions.
Pimento—4^d. to 5f/.

Rubber—Para, fine hard, no quotaitons: tine soft, no

quotations; Castilloa, no quotations.
Rum—Jamaica, no qiP.t;itions.

New York.—Messrs, Gillespie Bro>, i Co.,

•Jfc;, 1917.

March

Cacao—Caracas, 12gc. Ct I'c: Grenada, 13c. to 12^c. ;

Trinidad, 12Ac. tolt.'|c.; Jamaica. lu*c. to 10|c.;
Coco-nuts—Jamaica and Trinidad selects, $41 'OL to

$42-00; culls, $27-00 to $2^-00.

Coffee—Jamaica, '-'^c. to 'j|c. per R
Ginger—lOjc. ti

li'^c. per ft.

Goat Skins—Jamaica, fl 15;
-

Barbados. $110 to «1-15: St

§100 to^llO per ft.

Grape Fruit—Jamaica. 75c. to $l-75

Limes— $.^ -501. S(;-r>0.

Mace—37c. to 42c. per tt.

Nutmegs—22c.

Oranges—$l'o<' :; $2iii'.

Pimento—5|c. to 'x-. per ¥i-.

Sugar—Centrifugals, 96% 5-7i

if>l"JO: Antigua and
Thomas and St. Kitts,

Molasses. 83'. 4-77c. all duty paid.

Muscovad.-.-. 89% 5-21c.

Trinidad.—Messrs. Gordon, Grant k Co., Febiuary 23,

1917.

Cacao—Venezuelan, $14-00 to $14-25; Trinidad, $17-28:to

$17-76.

Coco-nut Oil— $1-4.") per Imperial gallon.

Coffee—Venezuelan, 12ic. to 14ic.

Copra—$7-25 per 100 ft.'

Dhal—No quotations
Onions -$7-f)0 to $8-00 per 1(X» ft.

Peas, Split—$10-00 per bag.

Potatoes—English, $4 -(10 to $5-00 per 100 ft.

Rice-Yellow, $.H-4(i t(. $8-75; White. $9-25 per baa.

groAK—American crushed, no quotations.

Barbados.—Messrs. T. S. Gaeraway & Co., March 20,

1917

Arrowroot—$5-00 per 100 ft.

Cacao—$11-50 to $1200 per 100 ft.

Coco-nuts—$24 00 husked nuts.

Hay—No quotations.
Manures—Nitrate of soda, no ijuotations; Cacao raanare,

no quotations; Sulphate of ammonia, $112-00 per tou.

Molasses—No quotations.
Onions— $4-50.

Peas, Split—$10'00; Canada, no quotations.
Potatoes—No (juotations.
Rice—Ballam, $8-55; Patna, no quotations; Racgooo

no quotations.
Sugaf.—Muscovado centrifugals, $4-50.

British G-uiana.—Messrs. Wieting k Richter; Me.isra.

Sandbach, Parker & Co.

ARTICLES.

Arrowroot—St. Vincent

Balata—Venezuela block
Demerara sheet

Cacao—Native
Cassava—
Cassava Starch—
Coco-nuts—

Coi fee—Creole

Jamaica and Rio
Liberia!!

Dhal—
Grteii Dha!

Eddoes—
Molasses—Yellow
Onions—Tenerifi'e

Madeira
Peas—Split

Marseilles

Plantains—
Potatoes—No\a Scotia

Lisbon
PoTATOES-Sweet.B'bados

Rice—Ballair.

Creole
Tannias—
Yams—WTiite

Buck
Sugar—Dark crystals

YeUow
White
Molasses

Timber—Greenheart
Wallaba shingles

„ Cordwood

Messrs. Wieting l^tT*- p
^Aifa-

& Richter. l''*''^' „
P^^^^*-

& Co.

c
z
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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. 1. Out of print. Nos. 2, 3, and -t,

in original paper covers as issued, price Is. each. Post free, 1«. id.;
Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XIV and XV:— Price 2s. each; Post free 2s. 8rf., where

complete. (Ill, 2. IV, 3; and V, 2 and 3 are out of print.)
Volume XV, No. 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks 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 eighty-two. Those mentioned in the following list are still available; the rest are out of print.

Sugar Industry. General.

Seedling and other Canes at Barbados (7) -i"'! (22) Scale Insects of the Lesser Antilles, Part I, price
in 1900, No. 3, price 2d.; in 1901, No. 13; in 1902 4d.; Pai-t II., price 4rf.

No. 19; in 1903, No. 26; in 1904. No. 32; price 4rf. each. (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
tions. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (60) Cotton Gins, How to Erect and Work Them. Price id.

in 1903-5, No. 40; in 1904-6, N(j. 44; in 1905-7, No. 49; (<>5) Hints for School Gardens, Fourth Edition.

in 1906-8, No. 59; in 1907-9, No. 62, No. 06, price 6d. each. (71) Insect PestS of the Lesser Antilles. (Handbook). Price

(unbound) Is. 3d. Bound in cloth, 2s. 3d.

Seedling and other Canes in the Leeward Islands, (72) Lime Cultivation in the West Indies. (Handbook). Price
in 1900-1, No. 12; in 1901-2, No. 20; in 1902-3, No. 27; (unbound) 9d. Bound in cloth, U.Sd.

fon'rfp-'^W i;-'" iQOp'/xT^^ko"-^^^t^?\^'''-l" (73) Root Borers and other Grubs in West Indian Soils.
1905-6, No. 46; m 1906-7, No. 50; m 1907-8, No. o6;

^ '

p^.j^.^ ^;^

price%t'''eadf''

'" ^^'^^"'^' ^^''' "^' '" ^^"^"^'^' ^"' "^'
(7*> Cotton Cultivation in the West Indies. (Handbook). Price

(unbound) 9d. Bound in cloth. Is. 8d.

Manurial E.xperiments with Sugar-cane in the Leeward Islands,
(75) Insect Pests of Sugar-cane in Antigua and .St. K>tw.

in 1902-3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42; ,r.,.^^S^' ?." i>
• ,j

in 1905-6, No. 47; in 1906-7. No. 51; in 1907-8, No. 57; '^ ^^""^ ^°™- /
™« *<^-

^ ., .

in 1908-9, No. 64; in 1909-10, No. 68; price 4rf. each. f^/)
Erysipelas and Hoose. Price 2d.

' ^
(,78) Onion Cultivation. Price id.

~ T,, i ., X , T 1 , (79) Root Diseases of Lime Trees in Forest Districts. Price 3d.
Sngar-cane Experiments m the

L^^^^^^^
80 Hints to Settlei-s in St. Lucia. Price 6rf.

in 1910-11; in 1911-12; m 1912-1.., in 1913-14. price Is. each.
^g^J Agi-icultural Resources of St. Lucia. Price 3.A

(82) Indoor Gardening for Schools. Price 6d.

The above will be supplied post free for an additional charge of hd. for the pamphlets marked 2d.; Id. for those
marked 4d. and for Nos 73 and 75; lid. for Nos. 40, 44, 49, .59, '62, 6.3, 67 and 74. Postage for No. 71, id.
and for No. 72, 2'/.

The 'AGRICULTURAL NEWS': A Fortnightly Review.
The '

Agricultural News '

contains extracts from official •
.rresp^ndence and from progress and

other reports: and, in fact, any information indicating what is going on in e^ch c6lony and the progress made ie

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

28. 2d per half-year, or 4s. 4d. per annum. Volumes IV to XII complete, with title page atnd 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 up/ilications for

copies are to be addressed to the A'/ents. not to the Dfpnrt.ni.ent.

Agents.
The following have been appointed Agents for the .sale of the publications oi the Department:

—
London: Messrs. Dulau it Co., 37, Soho Square, W. Gremida: Messrs. Thos. Lawlor <fe Co., St. George.

West India Committee, 15, Seething Lane. St. Vincent: Mr. J. D. Bonadie, 'Times' Office.

Barbados: Ad\'ocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Niles, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. E. H. Bridgewatee, Roseau.

Street, Kingston. Montserrat: Mr. W. Robson, Botanic Station.

British Gniiina: The Akgo.sy Co., Ltd., Georgetown. Antigua: Mr. S. D. ilALOXE, St. John's.

Trinidad: Messrs. Muir-Marsiiall &. Co., Port^of-Spain. St^ Kitts: The Bible and Book Supply Agency, Ba.ssbtebeis

Tobago: Mr. C. L. Plagbmann, Scarborough. Nevis: Messrs. Howp^ll, Bros., Charle.stown.

Canada: Lewis W. Clemens, SI, \' on ge Street, (lloyal Bank Building) Toronto.
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THE BEST MANURE FOR COLONIAL USE
IB

Dissolved (Soluble) Guano
FOR SUaAK-CANE AN33 aE]:srEKAL USE.

<. TRADE *«/^i^^ MARK.

APPLY TO LOCAL AGENTS OR DIRECT TO:-

The Ang*lo-Continental Guano

Works, Ltd.
Dock House, Billiter Street, London, E.C.

Barbados Ag-ents: James A. Lynch & Co., Ltd., Bpidg-etown.

TO BE ISSUED SHnHTL Y.

WEST INDIAN BULLETIN. Vol. XVI, No. 2 BORDEAUX MIXTURE.
Containing the following papens;

—Note on the Recovery of

Sugar at Gunthorpes Factory. Antigua. 190516 by
Sir Francis Watts, K.C.M.G.," D.Sc; The Identity o'f

Fibre-Agaves, by Professor L. H. Dewey (with a ke.y to

Sisalanae in the We.st Indies by William Trelease); On the

Inheritance of the Number of Teetb in Bracts of Gossypium,

by S. C. Harland, B.Sc: Note on the Significance of the

Results obtained in the Dominica Manurial Experiments
with Cacao, by W. R. Dunlop; The Characters of certain

Soils in the Area Devasted \>y the Eruptions of the Soufriere fo be obtained fpom
of St. Vincent in 1902-3, by H. A. Tenipany, D.Sc; A Note

on the Gall Patches in the Soils of Antigua, by H. A Tem- frgj^ BARBADOS GO-OPERATIVE
pany, D.Sc. Note on Lime Reijuirements of Soils for Partial

Sterilization, by H. A. Terapany, D.Sc: The Fungi of the
j

COTTON FACTORY, LIMITED,
Internal Boll Disease, by W. Novvell. D.LC; Poisonou.s Fishes

j "WHITE PARK
in the West Indies, by W. K. Dunlop.

' „„ „„r^^^-r^^ „ . „„ „„'
PRICE 6d. ea6h. - POST FREE 8d. BRIDGETOWN, BARBADOS

For use in uiixing the above, we stock

SULPHATE OF COPPER.
Bordtaiix i> recognized as the bc^t mixture tor destroy-

ing fungous pests on the rind of the cane plant prior to

planting.

.Ussure a good spring, by using this mixture.

DEPARTMENT PUBLICATIONS.
handbook: series.

Insect Pests of the Lesser Antilles. Pp. 210, Figs. 185. Price (unbound) 1. 3d.
Bound in clotli, 2$ 3d.

Lime Cultivation in tlie West Indies. Pp. 136, Fig-s. 17. Price (unbound)i9<i.Bound in cloth, is. 8d.

Cotton Cultivation in the West Indies. Pp. 118, Figs. 35. Price (unbound) 9d.
Bound in cloth. Is. 8d.

Printed at Office of Affrieultuml Reporter, i. High Street, Bridgetown, Barbados.
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PANAMA CANAL & PACIFIC PORTS
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Spraying Horses '

FOR

Ticks, Lice 'S) Mange
CATTLK TIOM

TICKS. Horses suffering from tick infestation should be subjected to the same treatment as cattle, i.e., they should
be sprayed or dipped with an arsenicai solution.

The more nervous temperament of the horse causes him to be acutely sensible to tick worry, and, in addition to the

actual loss in blood caused by ticks living on him. his sensitiveness under the irritating action of the parasite results in a loss of

appetite, with a very noticeable shrinkage in energy and working power. c

Under the constant skin and blood irritation set up by ticks, a horse noted for his gentle manners often becomes apparently

totally changed in disposition. This is especially true of well-bred mares and' geldings, and unfortunately the better bred

animals suffer much more than others.

.Many Owners entertain doubts as to whether horses can stand the same treatment as cattle, and it may therefore be pointed
out that in South .'\frica. a disease known as

'

Horse Sickness," for %vant of a better name, has for many years taken toll of horse-

kmd in immense numbers, and although the causative agent of this dreaded malady has not yet been discovered, dipping or

spraying with reliable arsenical cattle dips has been proved an efficient preventive, with the result that the dipping of horses is

now as common in South .Africa as the dipping of cattle—that is to say, it is universal. The safety of dipping horses is thus

established beyond all doubt. In the West Indies, the spraying of horses for the destruction of parasites has already been
• adopted by many Owners, and has been proved to be extremely beneficial.

In undertaking any measures for the eradication of ticks. West Indian planters should include in their campaign the

, treatment of horses and mules in addition to cattle. It is useless to hope to clean a property of ticks if, whilst destroying those

[on the cattle, ticks on horses and mules are allowed to thrive undisturbed.

! Ticks are often found firmly attached, and in considerable numbers, on the inside of the ears of horse-kind, and also

'attached to the membrane of the nostrils : special attention should be given to these parts, particularly to the nostrils, as the

perforation by the parasite of the delicate membrane will allow the entry of one or other of the germs to which many of the

jorganic d:seases of horses can be traced.

MANGE. Spraving horse-kind with a reliable arsenical tickicide has been amply demonstrated to be a perfect cure

.and preventive of mange. Mange in the West Indies is of some importance on account of its general prevalence and steady

uiarease.

LICE. Lice at certain seasons of the year attack horse-kind in appalling numbers, and these minute parasites, so

hard to detect, will in a ver\- short time cause a great loss of condition in the hardiest animals. The same measures of

systematic sprajing as used against ticks, will also check lice.

HINTS ON SPRAYING HORSES
1. If the dip is applied in the usual way, by means of a Spray Pump, that is all that is required.

J
2. On no account should the dip be rubbed into the skin whh a mop or other object. This is inadvisable, even with

cattle : but it is very risky with horses.

i. 3. It is as well to keep mares and foals apart for a time after spraying, until they are dry ; this obviates all risk of an
i

overdose of arsenic being taken as a result of mares licking foals, or the foals sucking the mares' udders whilst the

latter are still wet with dip. Since arsenic, in proper quantities, is a recognised tonic for horses, the risk of aji

overdose from the above causes is not great, but it will be entirely avoided if mares and foals are kept apart until dry.'

COOPER'S CATTLE TICK PIP WEST INDIAN AGENTS i

Hm received the official approvml of Hit following Cmmtritt «T. KITT* : 5. L. HorsforJ & Co. ANTiaUA : Bennett »»»•
„ „ , . JAMAICA: D. Henderson & Co.. Kingrstan.

Ualon Of Sortb Africa. Nortkera Rbodciia, Brazil, Bisatolaad, ORENAnA: Thomson. Hankey & Co.

M^.c.l../i Cn..ll..,l Cnih... Dlinil.iiU Utdmrmtctr BARBAI>(>5: Barbados Co-orcrative Cotton Co., Ltfl.
Nyasalaod SnazllaBd, Sonlbern Rbodtsla, Madagascar, kahama^.: w. N. Twynam. N.ssau.

ViiiFh East Africa, German East Africa, Pertufneie East Africa, trimdad: t. Qeddes orant. Port of 5p«la.

,., , ^ „,..,«_ I J BRITISH OUIANA: -Sandbach. Parker * Co.
Oeriugutse West Africa, Egypt, Argentine Republic, (^eenslaad, sT. vincenT: Corea & Co., Kingstown. nevi5:5. D. M

United State* of America. New Soutb W.lea. »^KT^r^o[%"Xlf^ 'n°'w n''n»M7NlcA°H:,n*'H*^A'"i.—MONT^CRkAT: W. Llewellyn \> all. DUfVilNICA: Hon. n. A. frummm
Northern Territory of AuSlralil. 5T. I.UCIA: Barnard .-^on* A C«.. Ca^trie*.

Manufacturers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England
BRANCHES : T«reili>, Cbirato, ijiutj, KlclWwa*. AkUijU, Bouai Airtt, MoDtt Video, Puiti Artai*, £••! LabJod, 04e»$k.
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Resistance to Disease.

T is becoming more and more evident as

.tropical agriculture develops in extent and

(comple.xity that we must take wider views

than in the past regarding the maintenance of health

in plants and animals. It is becoming necessary

to investigate more deepl}' the relationships that exist

between parasites and their hosts, and to study more

closely the intiuence of conditions of environment.

The avenues of enquiry followed in the past have

not led very far towards great discoveries. When it has

become necessary to investigate a new plant disease or

infestation, the first line of attack has generally been to

find a causative parasite, then to study its life-history,and

ultimately to name it. After that it has been custom-

ary to suggest various expedients
—

legislation, various

forms of mechanical treatment like spraying, and

sometimes modification in cultivation practices. Gener-

ally speaking the tendency has been to concentrate on

the parasite rather than on the host, and to neglect the

factors governing the relationship between the two. lb

is owing to this that economic entomology and to a less

extent mycology have failed, in many instances, to

appeal to the practical planter. The planter naturally

thinks first of the host, and it very often happens that

this instinct has a great deal to justify it scientifically.

To get below the surface we must ask ourselves

why an individual is diseased or infested. Observations,

however minute regarding the fact that it is, are not

sufficient to aftbrd fundamental assistance in prevention.

Something more is required than diagnosis and the

application of expedients.

The prevalence of disease is intimately associated

with what we term resistance'. A plant may be

resistant to a disease constitutionally, or on account

of external conditions increasing the plant's vigour.

Conversel}" it may be susceptible constitutionally or

because external conditions are inimical. Similarly the

intensity of parasitism by an organism attacking it

may be chiefly constitutional or largely the efifect of

external conditions upon the organism. Thus disease

will be most prevalent amongst constitutionally

susceptible individuals growing under conditions

unfavourable to the.se individuals but favourable to a

particular parasite. This implies, ofcourse, the presence

of infection in the first place.

These considerations lead us to group plant diseases

in the West Indies under two great classes: diseases

which are due to the existence of conditions unfavour-

able to the host; and diseases w hich are due to conditions

favouring the fungus. An example of the first group
is the root disease of the sugar-cane. Constitutionally
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the sugar-caue is neither especially resistant nor

susceptible to root disease; but unfavourable conditions,

as for instance, water-]ogging or drought so weaken
the plant that it becomed susceptible owing to external

influences. In the case of root disease, also, it is to

be noted that the fungus is not an obligate parasite
and can in fact live as a saprophyte. Hence root

disease of the sugar-cane is essentially a 'conditional'

malad}-.

As examples of the second group, we may take

'canker of cacao, the Rosellinia i-oot disease and the

disease of seedlings known as 'damping ofi'. Such
diseases as these are pi-evalent when conditions favour

the fungus, even though the conditions may be favour-

able to the health of the hosts. The fungus may or

may not be an obligate parasite.

As to the exact meaning of resistance—constitu-

tional resistance—we know very little. In plants it

ma\' to some extent be mechanical. At any rate

resistance increases with age; but only up to a certain

point, when it tends to diminish. This looks as if it

were concerned to some extent with cellular activitv

and that constitutional resistance may be due to some
chemical property of the protoplasm. In the case of

the 'rust' fungi which are strictly parasitic on specific

grasses, the resistance of certain .strains of host plants
has been shown to be due to over-susceptibility.
When the leaf is first infected the cells of the surround-

ing tissue are killed anS the parasite then f;iils to

develop on account of its inability to live in dead tissue.

In connexion with resistance to disease, it will

be realized that genetics affords an important line of

stud}'. IJesistance to rust in wheat was transferred by
genetic investigations, and it is of interest to record the

fact that resistance in cotton to leaf-blister mice has

been shown to be hereditary and a definite factor in

the gametic constitution of the plant. As to what
this factor is we know nothing.

The mention of leaf-blister mite leads us to

a consideration of the resistance of plants towaids

insect pests. Observations seem to indicate that the

same principles govern the prevalence of infestations

as govern the prevalence of diseases. There is a good
deal that is parallel between the prevalence of scale

insects and the prevalence of, say, the root disease of

the sugar-cane. Both are due to the weakening of the

host by unfavourable conditions ofenvironment. A pe.st

like the cotton worm, however, is more analagous to

canker of cacao. II' conditions favour their development

they will attack their respective hosts without these

hosts being in any way weakened by unfavourable

conditions of environment.

The discoveiy of the constitutional nature of

resistance to leaf-blister mite lends support to the idea

that there may be some organic explanation of resis-

tance to pests as well as to fungi. It maybe a ques-
tion of the production of enzymes or toxins. At any
rate it is a subject which deserves the attention of

entomologists and workers in bio-chemistr}-.

In the higher animals we observe the same
fundamentals regarding resistance as amongst plants
and the lower animals. It is particularly interesting
to note the influence of condition in animals on the

degree of infestation by such parasites as worms and
ticks. A flick of sheep may be equally exposed to

infestation yet the tiirifty animals will resist the

parasites while those in poor condition will be found
to be infested. It is not merely that the healthier

animals show the eft'ects of infestation less, but that

they are actually free or almost free from parasites.
There is a good deal that is parallel between this

and the infestation of plants by scale insects.

Amongst human beings we notice the same

relationship between condition and disease. There is

a class of diseases whose prevalence is
largelj' influenced

by the effect of conditions on the subject, as for

instance pneumonia. On the other hand, a disease

like malaria is only prevalent when the conditions

favour the development of the parasite and its trans-

mitter. Natural or constitutional resistance also

occurs in man as well as in plants and the lower

animals. The Jews as a race have been shown to

be especially resistant to tuberculosis. This is

explained by the fact tliat for generations Jews
have led urban lives and often under conditions

favouring infection by tuberculosis. It is thought that

in this way the more susceptible individuals have
died off with the consetjuent production of a kind of

pure strain in regard to this particular characteristic.

The whole question of the relationship between
the host and parasite and the influence of external

conditions, is one that should have very much greater
attention. From the agricultural standpoint in the

West Indies that part of the subject relating to the

pests and diseases of plants is of the first importance.
A little more oiiginal work of this kind in entomolocf\

is particularly needed.



Vol. XVI. No. 39l'. THE AGEICULTUHAL N^EWS. 131

THE PLANTS AND ANIMALS OF
NEW CALEDONIA

The principal reason why New Caledonia, the largest

inland (except New Zealand) in the Snuth Pacific, appeals to

the biologist, is because it is exceedingly rich in species, and

even in genera which occur in no other part of the world.

This is not so in the West Indian islands, where most of

the species of plants and animals are exotic. The general

features of the island receive attention in the Geographi-
cal Juurnal for February 1917, in the form of a paper by
Pi. H. Compton, M.A

,
of C'ambriilge, who with Mr. P. ]).

Montague, spent the whole of 1914 in making zoological and

botanical collections, and general geographical investigations

in this most interesting French colony.

Economically New Caledonia is renowned for its miner-

als, being very rich in nickel, chi'ome, cobalt, and iron. From

a scientific point of view, it is the living characteristics of

the i-sland which present features of the greatest interest, and

these are dealt with at considerable length in the paper under

notice.

On the whole, the soil of New Caledonia is not particu-

larly fertile. The cultivation of many different crops

has been attempted, but most success has attended the cultiva-

tion of coffee and maize. Considerable areas are also under

coco-nuts. Nevertheless, the agricultural resources of the

country cannot be considered properly deve'oped; the mine-

ral products constitute the most valuable articles of export.

FLOK.v. The flora of New Caledonia is large and varied,

and presents many exceptional features. Not only is it rich

in species, but the proportion of endemic forms is exception-

ally high. Exact figures arc wanting at present, but the

endemism extends to numerous genera, and to one group,
the Balanop.sidaes, which is considered by Engler as a distinct

Order. The families which contain the highest number of

species are the following:
—

Iiubiaceae 169, Orchidaceae 152, Myrtaceae 142,

Euphorbiaceae 120, Apocyuaceae 97, Araliaceae 89, Saxifra-

gaceae 88, Leguminosae 79, Gramineae 75, Ilutaceae 58,

Sapindaceae 53, >Sapotaceae 51, Myrsinaceae 17, Proteaceao

44, Cyperaceae 40, Artocarpaceae 37, and Compositae 34.

The most striking feature .shown by this list is the

position of the Legumincsae, Compositae, and (iramineae

These three families, which are dominant in almost ail the

local floras of the world, here occupy a very low position on

the list. This peculiarity is emphasized by the fact that the

great majority of the representatives of these families in

New Caledonia are of alien origin, and are indeed plants of

economic imDortance and cosmopolitan weeds of the tropical
and sub-tropical zone. For instance, of the seventj-five

Gramineae only about half a dozen are native. The majority
of the Compositae are plants with easily distributed seeds

which have arrived accidentally with imports, and the

Leguminosae include a number of culinary and other u.seful

plants. The absence of these families is especially notice-

able in the .serpentine districts, where the alien flora has

made comparatively little inroad; the Compositae, for instance,

are represented by a single s[iecies,
which occurs sparsely at

3,000 feet altitude.

When we consider the large indigenous families, we
notice that the main affinities of the flora are twofold. On
the one hau' I, certain families occur in great variety which
are of the Indo Malay type; such are the Rubiaceae, Euphor-
biaceae, Sapotaceae, and Artocarpaceae. Other smaller

families with the same geographical affinities are the Nepen-
thaceae and Chloranthaceae; while the New Caledonian

members of the ( )rchidaceae, I'almaceae, and Pandanaceae
are more closely allied to the Indo-Malayan sub-families than

to those of other neighbouring rcuions.

On the other hand, wo h.ive equally clear relations with

the flora of South- Fast Australia. The Myrtaceae with

capsular fruits are veiy abundant constituents of the

flora. (The Myrtaceae with fleshy fruits, which are

pan-tropical with many species in Indo-Malaya, are alsi

present in New Caledonia in plenty.) The Proteaceae

number no fewer than forty-four, showing the clearest

reUtionship with Australia, the Indo-Malay genus Helicia

being unrepresented. The Epacridaceae (20 spp.), I'illenia-

ceae (21 spp.), llutaceae (5S spp.), CJoodeniaceae (4 spp ), and

others also bear out the connexion, particularly with the

flora of New South Wales.

It is noteworthy that the Indo-Malayan elements of

the flora are chiefly represented in the forest regions, and the

Australian elements in the scrub and savannah regions.

Schlechter's division of the island into a north region with

Indo-Malayan floristic affinities, and a .south region with

Australian affinities .seems to depend on the dominance of

forest in the north, and of scrub and .savannah in the south.

The littoral zone is related floristically to the Pacific area in

general, and need not be further discussed here.

A consideration of the flora leads to the conclusion,

supported by other lines of evidence, that New Caledonia is

a very ancient land mass and has been separated from con-

tinental areas for a very long period, the date of separation

apparently preceding the period in which the Compositae,

Gramineae, and Papilionaceac were evolved and distributed

over the earth's surface. That a land connexion previously
existed appears to be certain from the wholesale nature of

the resemblances of the flora to its distant neighbours, and

from the fact that the majority of native New Caledonian

plants have no natural distributive mechanisms which would

account for their transportation over wide spaces of sea.

FAUNA. The most striking feature of the fauna is the

almost complete ab.sence of mammals. The only representa-
tives of this group native to the island are the bats and

flying-foxes (among which may be specially mentioned

a species witli a distinct tail), a rat and a pig, the latter two •

apparently dating from prehistoric times. An East Indian

stag has been introduced, and is now locally abundant.

There are no marsupials nor amphibians, though the

French have introduced species of frog. Land snakes are

absent, but lizards are repre.semed by several species of

skink and gecko, including one of exceptional size. The
birds are not numerous in species but contain representatives
of most of the families. The kagou {Rhyiwchetus

Juhatus), is perhaps the most remarkable; its systematic

position has been extremely doubtful. It has larjie, well-

developed wings, but is entirely flightless It can easily be

captured by dogs, and (or this reason is rapidly diminishing
in numbers.

Among the insects the < )rthoptera are represented by
a remarkable variety of Mantids and Phasmids, and the

Hemiptera, Diptera, and Coleoptera are also represented by
large numbers of forms, but the Lepidoptera and Hymenoptera
comprise comparatively few sprcies. On the whole, there seems

to be a lack of insects which depend for locomotion exclusively
on flight, ilyriapoda, spiders, and scorpions are all represented
in some variety.

The fauna in general, like the flora, shows features^

which may be correlated with long isolation, viz the great

development of certain peimliar genera, often of a primitive

type, the large lacunae in the series, and the high degree of

endemism The geographical relationships are, on the whole,
with the New Hebrides, East .Australia and thi' Indo-Malayaa
regions.
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DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
ST. KiTTS. In his report for the month of March, the

Agricultural Superintendent mentions the reaping of a plot
of Indian corn in the Experiment Station which gave
a yield at the rate of 4,000 tt). per acre. Plaat

distribution included 3,oOO cane cuttings, 1,400 sweet

potato and 4,600 cassava cuttings, 15 D). Mazzagua Guinea

corn, 1,405 ft. selected cotton seed, 354 ft. yams, and 20 ft.

white velvet bean. In the Botanic Garden general routine

work was carried on, and constant watering was necessary
to keep the plants alive owing to the dry weather. Plants of

Casuarina equiseiifolia were set out along the eastern side

of the station to form a wind-break. Eegarding staple crops.
Mr. .Shepherd states that the dry weather had ripened up
the cane crop and the Factory and Muscovatlo estates were

making every effort to get the crop taken off as soon as

possible. The yield continued .satisfactory, and it seems that

the total crop will be as large as that of last year. The

young cane crop, especially the later planted was feeling
the effects of the dry weather, and rain was much needed. The
earlier planted canes were, however, looking well and healthy.

Preparations forplanting cotton were being rapidly pushed on,

and there was every prospect of a larger acreage in cotton than

in any previous year. Every inducement was offered to plant

ground provisions and corn, but the hij-h price of sugar and
cotton seemed to make the planter lose sight of the necessity
for growing such crops. Owing to the dry weather acd early

ripening of canes the sugar-cane e.xperinients had to be taken

off earlier this season than in past years, and during the

month the plots at Molineux, IJrighton.Caines, and West Farm
were reaped This entailed considerable work on the staff', and
much travelling. The results have been very s.itisfactory.

The seedling canes planted at Briahton were also cut and
tested. Those canes with best field characteristics were

chosen, each hole weighed, the plants saved, and the juice

tested at the Laboratory. It is very interesting that many
of the heaviest yielding canes had a high sucrose content.

Rainfall for the month was 1 -61 inches, for the year 6-16

inches.

The summary of work conducted at the Government

Laboratory included analysis of fourteen samples of milk

from the Inspector of Police, and examination of three

samples of bay oil from Montserrat.

XEVis. Mr. W. I. Howell, Agricultural Instructor, writing
in reference to operations in the ExperimentStation states that

dnring the month of March the work continued satisfactory.

Cotton in the demonstration plot was reaped and a return

of 134 ft. "f lint to the acre was obtained. The crop was
all sold to a local purchasijr. The old cotton trees were

being pulled off' and preparation for the next crop made. The
onion crop was reaped during the latter pan of the quarter
and a return of above 6,000 ft. was obtained from the plot
of |-acre. The crop was handled by the Onion Growers'

Association. A plot 1 acre in size was planted in sweet

potatoes, one-half on 4-feet banks, 1 foot apart on the

banks; the other half planted 1 foot apart on 4-feet bank.s

and cross holes dug 4 feet apart between the banks,

and 2 holes planted on each cross hole. The object of

this experiment is to see whether larger yields cannot

be obtained from closer planting. The plot, on the whole,

W£is doing well, but had been damaged .several times

by stock pastured on the adjoining field. A plot of castor

seed was doing fairly well; reaping had begun but the returns

from this picking would not be very good as the plants were
not very large, ha\-ing been planted only on December 28,
1916. Plant distribution to the end of the quarter was as
follows: 9,850 sweet potato cuttings, 213 ft. Guinea corn,
30 ft. Indian corn, 8 ft. black-eye peas, 4 ft. Lima beans,
354 ft. yams, 34 ft. Para peas; and 56 ft. cotton seed. Con-

cerning staple crops, it is stated that the cane crop, though
not up to that of last year was still fairly good and
good yields wers obtained in some places. A much greater
proportion of the crop this year was being sold to the
St. Kitts factory. The question of better transit of canes
across to St. Kitts was being discussed, and it is hoped
that something will be done in this direction. The cotton

crop throughout the island has been reaped, and a re-

turn of about 100 ft. of lint to the acre was obtained.

Practically the whole crop was sold in the local market. The
old cotton was being pulled off and preparation for next crop
was in progress. It is estimated that not less than 3,000 acres
will be put under cotton cultivation this season, but there

may be some difficulty in handling the crop on account of

shortage of labour. The supply of Paris green and lime stocked

by the local Government was exhausted, and it is impor-
tant that some arrangement be made to secure a supply of the

poison, as the merchants' stock is small and being sold at
2s. 6rf. per ft. The onion crop throughout the island was a
success. Oyer 36,000 ft of onions were handled bj' the Onion
Growers' Association, and the price in the local market con-
tinued good throughout the se-ison. Shipments were made to
New York, Barbados, and Trinidad, where fairly good prices
were obtained, ^'ery little planting of provisions was done
during the month on account of the dry weather. The crops,
on the whole, con'inue satisfactory, but on account of the

high price of cotton there is a tendency to neglect this crop
and therefore .special efforts are being made to induce the
sm.all jjrowers to continue planting provisions as in the past.
The vanilla at Maddens estate continues to do well: the crop this

year is estimated at A-ton of cured beans. The curing under
glass proved quite a success, and better results were ooiaiued
from it than curing directly in the sun. Rainfall for the
month 2'o7 inches, for the year to date, 7-24 inches.

viKiiix ISLAND.S. In his report for the month of March
Mr. \V. C Fishlock states that weather and other conditions
were adverse to work in the Experiment .Stations. There was
no plant distribution. For similar reasons there was little to

report in connexion -with staple crops. Following the i;ale of
October 9 last yearcame heavy rains —and since then, drought.
A visit in connexion with the Profit-Sharing Scheme (Cotton
Industry) was paid to -lost van Dykes and a meeting of the

people addressed. Rainfall for the month r52 inches, as

compared with 2 41 inches, the average for the month for the

previous sixteen years.

In his quarterly report for the period ended March 31,
Mr. Fishlock gives some details regarding the condition and
progress of the plots at the Experimental Stations. As
showing how complete was the destruction of the cotton

plants by the hurricane, only 70 ft. of seed-cotton were
picked from an area of close upon 5 acres. In regard to
the coco-nut demonstration plot, detailed observations have
been made as to the number of palms damaged and destroyed.
A summary "i the condition of the four plots is as follows: the
number of palms originally planted was 489; at the present
time out of these 489 trees there are only 61 or 12 per cent.
in good condition In moderate condition there are 123 or
25 per cent.; in poor condition 121 or 25 per cent.; dead 184
or 38 per cent. It is stated that already 1 28 holes have been

dug for replanting as .soon aa favourable weather occurs.
In regard to the onion industry, in spite of the set-back due
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to the hurricane, 106,000 onion seedlings were distributed

during the season. The small growers were shipping their

onions direct to St. Thomas where high prices were ruling.

Concerning the cotton industry Mr. Fishlosk says that

this ha^ passed through a critical stage. In present
circumstance-! a straight cash payment is more acceptable

than a first payment of -^c. and a distribution of profits

afterwards. It is one of the reasons why a considerable

amount of cotton was sold to a private buyer instead of

being sent to the Government ginnery. The weather at

Tortola during the ijuarter was dry, the total rainfall during
the period .January-.March inclusive being only 'rOG inches,

which is 3'34 inches below the average for the previous
fifteen years.

AGE DETERMINATION OF CATTLE IN

DIFFERENT COUNTRIES.
It appears that the dentition formulae for age determina-

tion of cattle vary according to breed and environment. An
article published in the Agricultural Journal of Egypt

(Vol. VI, 1916) deals with the question of age determination

in Egyptian cattle. From this it would seem that the

matter is one deserving of investigation in the West Indies,

for it appears certain that the commonly employed dentition

formulae of Europe do not hold good for Egyptian cattle, and

probably less so for Indian and those breeds generally found

throughout the tropics.

The article under notice discusses first of all the methods

of ageing employed by Egyptain dealers and farmers. When
a dealer in an Egyptian cattle market requires to age a cow or

a bull, he simply look< at the animal carefully without neces-

sarily touching it, and then pronounces its age on its general

appearance. The dealers believe that such cursory examination

is sufficient to estimate the age of the animal, relying on long

experience. This method cannot by any means be exact,

because even with the greatest experience the estimation of

age becomes a matter of opinion. Another method is to

esiimatc ilie age of i-ows by the number of ealvings It is

reckoned that heifers usually become mature when they are

about two years old. They are usually served early in

their third year, so the first calf will come about the end of

the third year This method would be of some value if the

cow had a calf every year, and also if the owner staled the

right number iif calving=..

The reliable methods of determining the age of cattle

are by the horns and by the teeth. Determining age by the

horns is inon- useful after the shedding of all the insisors.

But usually Egyptian cattle are tied up and led by the horns

—conditions which affect their normal growth. It is only in

a few instances that one could count the rings on the horns.

At any rate the rule is ta add two to the number of rings,

and the result will be the age of the animal.

By far the most reliable method is, of course, by means

of the teeth. The classical word in Arabic for ageing is

tannine (teething). The Arabs had very reliable observations

.on camel and horse teeth. They also mention cattle, although

they seeiii to have had more interest in the first twn kinds of

anim.'ils. I'.elow will be found a comparative table with

European and American cattle, which shows briefly the ageing
dealt with in the article under notice. It may not be out of

place to mention here, that there are two .sets of teeth in cattle:

temporary or milk teeth, and permanent teeth, the latter

being larger and much wider and more yellow in (.olonr than

the temporary teeth. The teeth are of two kinds: incisors,

whicli are sho-.'el-shaped, eight in number asd found at the

extremity of the lower jaw; and the molars, which are

twenty-four in number—twelve in each jaw.

The table referred to, is as follows:—
A.—Egyptian cattle.

Milk teeth:—

(1) Centrals, middle laterals,
and laterals up at birth.

(2) Corners up at one week.

Permanent teeth:—
(1) Centrals

(2) Middle laterals

(3) External laterals

(4) Corners

up at two years,

up at three years,

up at three years six

months to four years,

up at four years three

months to four years
six months.

B.—European cattle (according to Brown's 'Table

Dentition').

of

Permanent teeth:—
(1) Centrals

(2) Middle laterals

(3) External laterals

(4) Corners

cut at one year six

months, well up
at one year nine

months.

up at two years
three months
cut at two years

eight months

up exceeding three

years

C.—American cattle (according to 'Diseases of Animals', by
Professor L. H. Baily).

Milk teeth:—
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CO'TTON.

SEA ISLAND COTTON MARKET.
Messrs. Wolsteiiholme andj|;"Holland. of Liverpool,

write as follows, under dates March 20 and April ">.

1917, respectively, -with reference to the sales of West
Indian Sea Island cotton:—

There has been a keen erquiry from spinners for West

Indian Sea Island cotton, and a clean quality from Nevis,

Montserrat, A nguilla, Antigua and St. Croix is worth 37d.

to 3M., Barbados 38rf. to .39rf
,
St. Kilts 39c/. to 40i/..arid the

Iwst ordinary St. Vincent is ncrainally worth 40(/. to 4\ld.

There is no doubt that the consumption much exceeds

the possible supply.

Sea Island cotton continues in demand and is dearer,

tlie official quotations being raised 2d. per lb. this week.

SEA ISLAND COTTON PROSPECTS.
Advices recently to hand, indicating u fuither advance

in the prices of West Indian Sea Island cotton to as much as

44c?. per Jb. for the highest grade will act as a further

stimulus for greater extension thi.^ season. It is reported on

another page in this i.ssue that no less than J,000 acres were

planted in Nevis by the beginning of April, which shows the

interest now existing in Sea Island cotton. In many places

the peasants are jjutting land ordinarily planted in ground

provisions under cotton, so attractive are the prospects in

regard to this crop. It is hoped that the early planted
cotton will not suffer from the diought that has existed now

for some months. .Fune is the usual month to plant cotton,

and in St. Vincent and Montserrat legislation exi.sts to

enforce a close season. It apjiears that the high price of

cotton is due primarily to the shortage in Egyptian Sakel,

but it is understood that very large ureas are now

being planted in Egypt which may tend to lower the

price of fine staple cottons ne.x;t year. However, the demand
ior this class of cotton will tend to increase chiefly on

account of increase:! activities in regard to aeroplane and

motor tire construction.

There is no doubt that planters will he well advised

to grow as much cotton as possible this year. As already

intimated, it is clear that there will be a considerable increase

in the area planted this season in St. Kitts Nevis, and probably
in all the cotton growing islands.

The following remarks, made by Mr. J. Hutton, Secre-

tary. British Cotton Growing Association, before the

members of the Manclit.ster Alhenieum Club on February 16

last, and reproduced in the West India Coinmittee Circvlar,

ma V be of interest, to readers of this .Journal. Iteferring to

the need for maintaining the West Indian supply, he said:—
•He was sorry to :say that some of the consumers in

this covintry had shown a lack of foresight in the matter,

They had not recognized that the day must come when they
would be also absolutely dependent on the West Indies for

their future supplies. The boll weevil was gradually but

steadily advancing over the cotton States of America, anti-

it was only a question of time before it reached the Atlantic.

When that day came we should probably see the disappear-
ance of the cultivation of Sea Island cotton in America.

One would have naturally thought that under these circum-

stances they would have erred on the generous side, and

would have given more than a preference to the cotton prown

by thtir fellow-countrymen on the other side of the Atlantic.

He regretted to say that frequently during recent years cotton

had been left on the Association's hands unsold for months

together. This naturally had been most di.scouraging to the-

planters, and the Association had been most unfairly blamed

for what had occurred.

"When war broke out there was an immediate cessation

in the demand for luxuries, and consequently Sea Island

cotton was almost unsaleable. There had since been a big
rise in prices, but many of the planters were much dis-

couraged, and, attracted by the high price of sugar and other

products, reduced their acreage under cotton, and in some

cases abandoned it altogether for other crops. The total crop
last season was only 3,600 bales.

'As regards the future, he was convinced that the

demand for this type of cottar, was bound to increase. He
could also confidently say that the West Indies could

produce all the Sea Island cotton we required, but this

depended entirely on the price, and whether the industry was

sufficiently remunerative to the planters. In other words, if the

spinner wanted the cotton, he must be prepared to pay a fair

price for it, and it was also essential that the planter should

get a ready market for his produce. The Association,

would help him to the best of their ability iu financing and

marketing tlie crop, and it would be more than a misfor-

tune for the West Indies if the Association were unable to

continue this work.'

BRITISH COTTON GROWING ASSOCIA-
TION.

The one hundred and fifty-seventh meeting of the

Council was held at the Offices, 1-5, C'ross Street, Manchester,
on Tuesday, the Gth inst. A letter from Lord Derby was
read regretting his inability to attend the mseting, and

apologising for his absence In the absence of the President,
Mr. J. Arthur Hutton occupied the Chair.

It was reported that following the deputation to the

Board of Trade on February 8, a letter has been received

from the Hoard of Trade stating that a Committee
is being appointed to enquire into the best method of

developing the cotton-growing resources of the Empire.
WEST .AKun V. With regard to the question of ship-

ments of cotton .seed, it was reported that a consignment of

about -500 tons had now been forwarded. The A.ssociatioa

have several thousand tons of cotton seed at their various

ginneries in Africa, representing over £].")0,'iOO in value,,

most of which is valuable as foodstuffs, and which will be

wasted if it cannot be shipped. Under present conditions,

however, it is essential that -ships should be principally used

for bringing the most useful articles of food to this country.
A cable has been received from the Associations-

Manager in Lagos stating that heavy storms of wind and
rain have seriously damaged the unpicked portion of the

cotton crop, vvliich will fall short of estimates. It was

pointed out that this cable onlj- referred to the J^agos
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Section of Nigeria, and there is no reason to believe that the

cotton crop in the other sections has suffered from the

climatic conditions, and the reports as to the growiug crop
in Northern Nigeria have been vtry encouraging.

The purchases of cotton in J,agos to February 28

amounted to 804 bales, as compared \vir,h l,oG5 bales for the

«ame period of last year, and 165 bales to February 1915.

In Northern Nigeria, the purchase.s to February 24

amounted to 2,213 bales, as com [lared with 4,490 bales to

the end of February last year, acd 88 bales to Februarv

1915. It was reported that the crop this year is about

a month later than in the previou.s season.

UGANDA There has recently been an improvement in

the shipping facilities from Mombasa, and all the As3ociatio»>'s

•cotton bought last season has now been shipped with the

exception of about 1,200 bales.
,,,

SUDAN. Reports from the Sudan Plantations Syndicate
for December were read, stating that the crop has suffered

from the exceptionally cold weather which has been

experienced, and considerable damage has been done by

aphis.
NYASALAND. Mr Percival, the Association's Manager in

Nyasaland, is now in this country on leave of absence, and

reports that notwithstanding the withdrawal of labour for

military oi)erations, the prospects for cotton during the

•comiDg season are quite good. Prior to last year, cotton had

gone out of favour among the European planters in Nyasa-
land owing to luw prices, but with the increased values in

1916 there came an improvement, and it is expected that

planters will incri_^ase their acreage for the coining season.

A considerable increase is also anticipated in the native cul-

tivation in the Chiromo, West Shire, and Port Herald districts.

The qualiij' of the cotton grown during the past season was

not so good, owing to unfavourable climatic conditions, and

the cotton had suffered from unusual pests, including the

cotton leaf beetle, and four kinds of boll worm. Generally

•speaking, the prospects for the coming season are equal to if

not better than in any previous year, and with the construc-

tion of additional railways, there are prospects of a substantial

increase in the native cotton crop.

A .statement was submitted .showing that 1,708 bales of

cotton had been sold in the month.

Agriculture in Queensland.—The total area of

land in <^)ueensland under rultivation during 1915 was

1,059,431 acres, an excess of 78,183 acres over the

preceding year— an increase that was to a great extent due to

the iBcouragements given in 1915 by the Government to add

to the land under wheat sri as to, as far as possible, make

Queensland self-supporting and release a corresponding

quantity for the u.se of Great iiritain during the War. In

acreage and in production, bananas rose from 7,796 acres

to 8,166 acres; pine-apples from 3,423 acres to 3,709
acres; and apples from 2,020 acres to 2,170 acres. The

produce per acre from the bananas and pine-apples,

too, was greater upon an average than for the preceding

year, bananas producing 148 butiches to the acre, as

against 1 30 bunche?, and pine-apples 248 dozen as against 240

dozen. The average annual yield during the last decade of

wheat has been 12'36 bushels to the acre. For maize there

has been an average annual return of 21 '50 bushels for ten

years. The total value of crops in Queensland of all kinds

in 1915, upon figures supplied by the growers, stood at

^5,023,304, and in 191 1 at i^5,679,783. The total area

under cultivation, newly broken up, fallow, or lying idle,

was 1,364,587 acres, an increase of 93,222 acres, of which
'

J29,588 acres wtre under oops of various kinds.

SOIL EVOLUTION IN VOLCANIC
DISTRICTS.

The characteristics of the soil iii the area
deva-stated by the St. Vincent Soufriere in 1902-.3 have
been stu'^ied by Dr. H. A.Tempatiy, lately Governmenlj
Chemist and .Superintendent for the Leeward Islands,
and an account of this work appears in the recently-
issued number of the West Indian Bulletin (Vol.
XVI, Xo. 2). The folloyving is a summary of the
iv'itllts:—

The areas from which the samples were taken hava
already undergone a fair degree of transformation into soU»
and are covered with a growth of vines and bush. The
deposits vary in thickness from 14 to 18 inches; the samples
taken represent the thicknessof the deposits, butdonot include

any of the original underlying soil.

The samples were submitted to physical and* chemical

analyses, while the shrinkage, lime requirement, nitrogen-

fixing power, ammonifying power, and nitrifying power were
also investigated.

Physically the soils were found to consist of coarse sandy
types: they showed .shrinkages ranging between 1 and 2 per
cent., thereby indicating the formation of a certain amount of

colloidal material.

Chemically the soils showed small contents of organic
carbon and nitrogen; they were extremely deficient in calcium

carbonate; they showed the presence of moderate amounts of

available phosphoric acid and pota.sh.

Characteristically the soils all possessed an appreciable

degree of acidity, as evidenced by the lime requirement for

neutralization.

The biological activity of the soils was found to be as fol-

lows; the value for the figure for partial sterilization indicated

the existence of a moderate activity in respect of putrefactive
bacteria. Nitrogen-fixing organisms of the Azotobacter type
were found to be present, and the soils showed small buti

appreciable nitrogen-iixing power. The soils also possessed

appreciable ammonifying power, but were completely deficient

in nitrifying power.

During the fourteen years which have intervened between

the eruption and the date on which the samples were taken,

considerable progress has been made in the conversion of the

sterile ash deposits then laid down, into fertile soil.

The means by which this change has been accomplished
are briefly discussed, and the relationships indicated thereby
to the origin of the very rich soils characteristic of the forest;

lands of the West Indian islands, are considered. The acid

condition of the soil and the absence of nitrification are alludeil

to, and the possibility of such soils being built up without the

active intervention of nitrifying organisms is indicated.

The Divining Rod in Queensland. —Ace .rding r*

the London correspondent of the North fjueensln wi Register,

the Queensland Agrisultural 1 tepartment has undertaken lh»

work of locating sites for wells and bores for settlers, and m
August 1915 two officers were detailed for this purpose.

The divining rod and the Mansfield automatic water tinder

are both used, and from August to December 1915 as maoy
as 348 sites were selected, of which 60 were tested, 53 ,viili

success. Since then llie divining rod has bi;^en employed, hy
both State and private settlers, and considerable su.-coss Uia.

ii.ttondetl its use.
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this issue deals with the subject

of resistance to disease, and indicates new lines along
which entomological and mycological research might
usefully be conducted.

On page 131 will be found an interesting article

describing the plants and animals of New Caledonia,

one of the South Pacific Islands.

Scientific Exploration in Central America and
the West Indies.

The expedition which the American Museum of

Natural History has maintained fur the last six months
in Nicaragua has returned to New York, according to

Nature, bringing with it a collection of 1,.500 fishes

and 2,000 reptiles, together with a large series of

photographs and unusually complete tecological notes.

The material thus obtained is said to be of special
value, as no specimens of reptiles had ever before been

brought out of this region, although it has a reptile
fauna of no ordinary interest, not only because of the

great diversity in the typographical features, but also

because the isthmus to-daj' forms a transition tract

between the two continents, and is supposed in the

past to have had land connexion with Cuba and Jamaica.

In connexion with the above, it may be stated that
a party of marine biologists in the United States con-

template visiting Barbados in 1918 for the purpose of

studying coral reefs and other shallow-water forms
of life.

The Report on Sugar-cane Experiments in the

Leeward Islands, 191.5-16, will be found reviewed on

page 141.

Under Insect Note.s, on page 138, will be found a

survey of the prevalence of pests in the West Indies

during 1916. Plant Diseases deal with citrus diseases

in Cuba.

Open-air Pig-keeping.

It has been suggested in connexion with proposals
to establish a bacon factory in the West Indies, that
it might prove profitable to keep pigs in herds on

pasture laud, or on sweet potato fields rather than in

sties. It has also been suggested that pigs might be
raised on coco-nut estates provided adequate protec-
tion could be given to the trees. Concerning these

ideas, an article oa open-air pig-raising appearing in the
Journal of the Board of Agriculture of England and
Wales (^March 1917) is of interest.

It is stated in this article that the increase in the
number ot pigs which can be maintained on pasture as

compared with the number which can be maintained
in sties on an equal quantity of food is rather over
30 per cent. This figure is based on the results of
a considerable amount of practical experience, which
tends to show that a pig fed in a sty requires an addi-
tional quantity of" at least 200 lb. of barley meal to
attain an equal weight to a pig running on grass.
Assuming that one million pigs could be grazed, the

quantity of barley meal thereby rendered available for

other purposes, compared with a million pigs fed in

sties, would be approximately 100,000 tons—a consider-
ation of great importance. (Barley meal is here taken
as an illustration; the corresponding quantities of other
foods may be calculated on their feeding values.)

The advantages of open-air, as compared with sty
feeding, may be shortly stated as follows:—

(1 ) The capital expenditure is small, being for hut
and hiH-dles approximately £1 per pig.

(2) The grass substituted for the 200 tb. of barley
meal remains at pre-war price (say 3s. per pig, on the

average).

(3) There is no waste of manurial constituents.

(4) There is less risk of disease.

(.5) The number of pigs usually maintained can
be materially increased.
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(6) The pasture is greatly benefited, and cattle

soon grazed closely where pigs have been folded.

Altogether open-air pig-keeping would appear to

be the cheapest and most effective way of raising large
numbers of those animals.

Supply of Ground Provisions at Barbados.

The Barbabos Advocate for Saturday, April 21, pub-
lishes a Minute by His Honour Sir William Chandler,
Kt., C.M.G., President of the Legislative Council of
that Colony, dated March 20, describing the position
of the colony as regards the supply of ground provisions,
and covering a circular letter forwarded by him to the

attorney or manager of every sugar plantation in the

island, appealing to them to state the minimum number
of acres on the estates under their control, which they
would plant in potatoes in April, May, or June this

year, with a view to meeting the probable shortage in
food supply, consequent on the very high price of wheat
flour, meal, etc., and the increasing difficulties of getting
freight for sufficient imported foodstuffs for the island,
at the end of the crop season.

From the Return annexed to the Minute, it is

seen that the planters who have replied have pledged
themselves to plant (weather permitting) before the
end of June ne.xt, 2,430 acres of sweet potatoes. As
to the amount of produce obtainable from this acreage,
taking the average number of cane holes per acre
over the whole island as 1,400, and the average
return of sweet potatoes per hole as 8 ft., it is

estimated that the a\erage return would be about
11,200 lb. or ') tons per acre, or a total of 12,1.50 tons.

Sweet potatoes as a general rule, are edible when four
months old, and will keep in the ground remaining
edible until seven months old. If, therefore, it is aro-ued,

fairly equal quantities of the 2,480 acres above referred

to, were planted in March, April, May, and June, there
should be a plentiful supply of sweet potatoes available
for consumption in the months of August, September,
October and November. It may be remarked, however,
that weather conditions have so far been against plant-
ing operations in March and April.

It is pointed out that the above allocation of 2,430
acres to sweet potato cultivation this year, has no refer-

ence to what is called the planting of 'fall potatoes',

by which is meant the planting of potatoes in land
from which canes have been reaped, but which is to
be thrown out of cane cultivation for a year, and in
the case of the current year, not to be planted in canes
until November 1918, for reaping in 1920. The 'fall

planting' would appear to be the customary practice
on sugar plantations at Barbados; hence the 2,430 acres

proposed to be appropriated this year will be additional
to the normal area devoted to potato cultivation

annually in the colony.

Attention is called to the alleged disinclination of
the plantation labourers to do anything else but cane

reaping and sugar-maaufacMiring operations during the

crop season. This, of course, is a difficulty that will
have to be coped with and overcome. It might be
mentioned that there are certain proposals that have
been submitted by the local Government making com-
pulsory the increased cultivation of ground provisions,
which now await consideration of the Barbados Legis-
lature. In most of the other colonies steps have already
been taken in connexion with the increased produc-
tion of local food supplies.

Potash Fertilizers from Felspars.

The dearth of potassium salts in Great Britain

owing to the war has caused renewed attention to be
devoted to the possibilities of preparing soluble potas-
sium salts from the large deposits of felspar which are
found in certain parts of the country. It is pointed out
in Natare that the problem has occupied the attention
of chemists intermittently for many years, but the

processes devised in the past have proved commercially
unsuccessful, owing largely to the failure to obtain,

along with the potash salts, other saleable products
which might share the cost of manufacture. This diffi-

culty would appear to have been largely overcome in
the process patented by Mr. J. Rhodin, a Swedish
inventor, in which, along with the soluble potassium
salts, a marketable white cement is obtained. The
successful results obtained by this process with Swedish

felspars have been 'jrought to the notice of the Board
of Agriculture and Fisheries, and under the auspices of
a sub-committee of the Fertilizers Committee of the

Board, further tests with British felspars from Roche
in Cornwall, and Loch Eriboll, in Sutherlandshire have
been carried out, the results of which are summarized
in the February issue of the Journal of the Board
of Agriculture.

The Roche felspar, containing 108 per cent.

K.^O, yielded 75 per cent, in a soluble form, whilst the
Loch Eriboll spar, with 86 per cent. KoO gave 60 per
cent, soluble. Swedish spar with 129 per cent. KjO.
yielded .54 per cent, in a soluble form. Expert opinion
described the cement as a true hydraulic cement, of

satisfactory colour, but of much lower tensile strength
than Portland cement.

As a result of its examination, the sub-committee

expresses the opinion that encouragement should be

given to any movement for the manufacture of potash
and white cement by the Rhodin process on a

commercial scale, and that in the event of a public

company applying to the Treasury for permission to

raise capital to work this process, the application
should receive the strong support of the Fertilizers

Committee.

It may be mentioned that potash manures are

much needed at present for potato growing.
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INSECT NOTES.

INSECT PESTS IN THE WEST INDIES
IN 1916.

The Annual Report on the prevalence of some pests and

•diseases in the West Indies during 191G will be published in

the West Indian BW/f^tra at a later date. Meanwhile it seems

advisable to give some brief notes on the more important in.sects

of the past year as observed and reported on by the Agri-

cultural Officers in the various islands.

sui:ae-cane.

The grubs of the Antigua brown hard back (Lachnostema

ap.) were common in thi northeasiern portion of that

island and were especially prevalent in the heavy lands towards

the central districts The Mycologist and the Entomologist
of this Department visited Antigua in March 191(j, and during
their visit the scoliid parasite, probably Tiphia pdvalltin. was

found to be established in a portion of the infested district.

The recommendations suggested for the control of the Lach-

nostema grubs included rotation of crops, better drainage
of all heavy lands, the application of pen manure where

available, the use of a trap crop, such as maize, the collection

of grubs, and the encouragement of insect [)arasites.

An outbreak of froglioppers (Tomafpix saccharirin, 1 )is-

tant) occurred in (irenada in November and was investigated

by C. B. Williams, who went over from Trinidad. The frog-

hoppers were found to be fairly well distributed throughout
the i.sland, but actual damage ociurred on only two estates.

An account of the outbreak appeared in No. ''i!<d of the

. A[/ricuUural Mews.

Grasshoppers were very prevalent in St. Kitts early in

the year and caused much damage to the young canes in one

district. A poisoned bait of bran and Paris grten was

successful where used.

The cotton worm {Alabama aiyillacea, Hiibn.) was

prevalent in iSt. Vincent and Antiaua, .severe attacks being

experienced in some localities. This insect also appeared in

Montserrat, but was effectively controlled by poisons In

St. Kitts very little damaye was done by this pest which was

materially controlled by tbe .lai-k Spaniard {Polistes crimtas).

Cotton ataimrs (Dt/sdticus delauner/i, Leth ) were a serious

pe,st during the year in St Vincent. The vigorous campaign

against them included the destruction of their wild food plants,

chietly the silk-cotton tree {Eriodindron anfiactuosuia) and

the .Tohn Bull ('/'hesj/ietnu pnpulnea). These insects were

prevalent in Mont.serrat towards the end of the year, but on

the whole did less damage than for many years. The
band picking of stainets carried out during the early part of

the .season seems to have had good results. Little damage
was done by stainers either in Antigua or St. Kitts

during the year.

The leaf-blister mile {/'Jriopf/i/fs ;/oss>/pii, lianks) was

abundant on all cultivati<ins in the Virgin Islands Although

occurring generally in nio.st of the cotton growing islands,

this mite can no longer be regarded as a serious pest of

cytton.

CACAO.

The cacao thiips (fleliothripx rubi ocinvtus, Giard.) was

generally distributed and locally severe in Grenada and
St. Vincent, and can usually be found in St. Lucia and
Dominica.

LIMES AND OTHER CITRUS TREES-

Scale insects were generally pre.sent on lime trees ia

those islands where this crop is of any importance, but there

were no .severe attacks in 1916. In Dominica young trees

often sufl'er from these insects, but generally in places where
tie .soil is in poor condition. Assisted by good cultural

methods thi' trees can usually throw off these attacks. Ia
St. Lui-ia the heavy rains which fell from .Tune to ( )ctober

checked the snow and mussel scales, perhaps because
the conditions Were favourable for the development of

their fungus enemies. Serious attacks of the Liu tana bug
(Ortheiia inxupii.'', Dougl.)' occurred in the leeward district

of Montserrat from April to .lune, and were followed by
'black blight'.

The bark borer [Leptostylus praeniDrsus, Fabr.) was

generally distributed in St. Lucia, and severe attacks occurred
in several districts of that island.

Weevils belonging to the genus Diaprepres caused dam-

age to young lime trees in most of the citrus-growing islands.

The adults feed on the leaves of young trees while the grubs
damage the roots. In Montserrat and Antigua large
numbers of these beetles were collected and destroyed.

Mole crickets {Scapteriscus didacti/iu.% Latr.) caused
.serious losses to lune seedlings in St. Lucia.

INDIAN CORN OR MAIZE.

Caterpillars were generally present on corn in all

the islands except Domipica and the Virgin Islands, and at

times they were .-serious pests in some localities. These are

usually I/eliothis nhsolela and //. armiijer.
In St. Vincent corn was attacked hy Laphygiiia j'riigi-

perda, S and A., and by mole crickets. Both of these insects

were severe in some localities.

The sugar cane moth borer (Diatraca sacchauilis, Fabr.)
is recorded as injuring corn in Grenada and Carpiacou.

Grubs of the brown hard back {Lachnoslerna sp.) were

responsible for considerable damage to corn roots in the

central districts of Abtigua.

COCO-N CTS:

The coconut white fly (Ateiirudicus vorois, Curtis),
occurred in Grenada and Carriacou, and was common on young
palms in St. Lucia without doing any serious damage.

Afpidioliis destructor, Sign., was generally distributed

in all the islands, except Montserrat and St. Kitt-s, and
.severe local attacks were felt in tlrenada, .St. Vincent and
the Virgin Islands.

SW'EET POTATOES.

The Si-aiabee or .lacobs {Euscepcs hatatae, Waterhouse)
was coniuion in potatoes grown on peasant holdings ia

.\ntigua, but those grown on estates were generally free

from this [lesl.

The larvae of the small moth Sr/h'pta hekilalh were

reported as damaging sweet potatoes in .Vlontserrat.

CRtiEN UKESSINCS.

The larvae of the woolly pyrol moth {Aiilicarxi'i
( 2'hermesia^

giiiiiii'italiit, Ijiibn.) attacked horie beans in .some parts of

Grenada, .and were destructive to Bengal beans in Montserrat
towards the end of the year.

< freen dressings were attacked

by larvae of Balfovia fistipennis in St. Vincent, in some cases

severely.
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ONIONS.

The onion thrips (I'hrips taliaci, Lind.) was severe in

Antigua during the early parj, of the year, and was trouble-
some in the dry season in the Virgin Islands.

MISCELLANEOUS.

The large Cerambycid borer, Batocera.ru/jus, is reported
to be spreading rapidly in the Virgin Islands. It attacks
trees of Fictis sp., papaw {Caricn Fniiay.i) and hog plum
{i>pon(lias latea) among others

Slugs or 'leather jackets' ( Veronkella occidentalh) were
destructive to vegetable gardens in St. Luoia and Dominica.
Domestic ducks are sometimes kept to control this pest.

THE DATE PALM IN EGYPT.
Although the d^ite palm {Ph<>eni' davtidifera) is not

a native of the West Indies, its natural home being in the

dry, hot regions of Northern Africa, yet it has been shown
that the tree can be successfully grown in suitable situations,
and at the Botanic Stations of .Jamaica, Trinidad and
I>oniinica, fruit of good quality has been produced of recent

years. It should therefore be of interest to residents in these
colonies to know something of the various kinds of dates
which are extensively grown in Egypt. Data concerning
these are given in the Ayricultuial Journal oj Egypt, Vol. ^'I,
191G. Date palms grown in Kgypt are herein ciassified under
three heads, as follows: (1) dry; (2) semi-dry: and (3) soft.

Dry dates contain a high proportion of sugar, and are
therefore easily preserved liy natural mean>. Continued

exposure to the sun causes them to become quite dry, in

which state they may be keijt for an indefinite length of time.
In Egypt they are known as hnlah mhldf. Although good
varieties, such as the Gondaila and Sakkoti, are sweet and

pleasing to the taste, they are not looked upon with favour

by the Europeans on account of their dryness. When steeped
in water, however, they become quite soft, and many people
who use dry dates in this way prefer them to other kinds.

The semi-dry dates are similar to the dry dates, They
are, however, softer than the latter, and consequently may be
eaten with ease. In a dried state they may be packed
loosely in boxes o.- sacks without fermentation taking place.
In Egypt the semi-dry dates are usually distinguished as

taiiiT, although consumers sometimes use this word for the

dry dates also. The greater part of the dates which are

exported to Europe is made up of the Ainry. In this country
the most important varieties of tamr dates are the Amry and
A'lUlni.

Soft dates contain a comparatively small proportion of

sugar and are not easily dried by natural means. They are
therefore eaten in a fresh state or made into tigim—pressed
dates. The majority of soft dates may be eaten as soon as

they have reached their full size and colour. In fact

the fruit of a few varieties, such as the Dueki, may
be eaten before it has attained its full size. On
the other hand, certain varieties, such as the Amhat,
are too astringent to be eaten before they are quite
ripe, even by those who are accustomed to the taste of dates
in the yellow or red state. Technically, it is not quite correct
to speak of dates being unripe in this state.

In the unripe condition the fruits are known in Arabic
as halah neroo: or bulali liisr, although they are most gen-
erally distinguished as merely ahmur (red) and ast'ar

(yellow). In the final stage of ripeness when they have
become succulent and translucent, they are known as halah
rutah.

Cultivators have no
difficulty in

distinguishing, without
seeing the fruit, the trees of different varieties of date palmsand any intelligent observer cannot fail to note the diversity
in the general appearance of the trees in a palm grove of
mixed kinds. This diversity of appearance is due to many
points of ditterence in the leaves and trunk. Although these
differences are in some cases matters of degree, they are
sufficiently marked to make each variety quite distinct to-
the eye of a trained worker.

Apart from the Sudan, the cultivation of the above-
mentioned dates on a large scale is confined almost entirely
to the Province of Aswan, and to Nubia. Owing probably
to the greater heat, the yield of the palms appears to be
more greatly affected in Aswan Province than farther north
by the lack or otherwise of a plentiful supply of water
Although the prosperity of this Province depends to a great
extent upon the date industry, the needs of the palm in

regard to manure receive much less attention here than
elsewhere. In fact it may truly be said that in no other
part of the country is the date palm left so much to the care
of nature The yield of individual palms varies with the
following conditions: the presence or absence of wells or
other means of summer irrigation; whether the palms stand
singly or in groups: and whether other crops are grown and
manured between the trees. The most important factor,
however, in the production of good crops throughout
the Province is the Nile flood, the occurrence of a low flood

causing the palms to be poorly supplied with water, which
naturally leads to a great reduction in the yield of fruit. In
191.5 the average yield of 104 palms of which there are
records was 709 tti. per tree. In 1914 the average crop
of forty-five trees was 80 3 lb. each, and in 1913, thirty-eight
trees gave an average yield of 986 ft. It is, however,
common for trees that are well cared for to give 170 lb. or
more of dried fruit each; on the other hand, trees which are

growing under unfavourable conditions may not give 30 lb.

each in a bad year.

The fruit c )mmences to ripen early in September.
Dried dates remain on the trees until they have passed the

ripe stage and they become almost hard. The bunch is then
cut, the dates are allowed to dry two to three days on the
bunch, after which they are picked and spread on the

ground, which is covered with ashes. The fruit is turned over

every four to five days for a period of five to six weeks or
even longer. It is then stored in sacks or heaps until it is

shipped to Cairo or elsewhere for sale. Invariably in storing,
care is taken to mix a quantity of wood ashes with the fruit.

The highest prices are usually paid for the Gondaila and
Bartdmoada, and the lowest for the (rarqaada.

A sweet beverage is made by soaking the Sakkoti dates
in cold water for five to six hours. The dates are afterwards

eaten, and in this .state they are both soft and palatable, even
to the European taste.

The chief kinds of semi-dry dates which are cultivated
are the Amry and Agldni. The yield of the Amry date

palms varies between 2 and 5 kelas of dried dates, say 70 to-

l')0 ft. per tree: that of the Aijldni is 2 to 6 kelas each,
that is 75 to 22-5 !b. of dried dates per tree.

In regard to soft dates, the varieties cultivated are: Bint

Aifha, Haydni, Satiia^n, Zaghlool, Amhat, Siivi, and -Satdi.

The last named is by far the most important date tree in all

the Oases. It is very closely allied to the Siioi, but the fruit

has a thinner skin and is sweeter than that of the Siwi.

Although the two varieties agree in almost all features, yet
the Sai'H trees differ from those of the Siwi in appearance.
The yield of Saidi date trees is said to vary between 'JO-

and 160 ft. per tree.
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GLEANINGS.

The onion industry of Barbados is referred to in tlie

Keport of the Barbados Department of Agriculture for the

year 191-5-16. The amount of onions grown is remarkably
small compared with the production of this vegetable in the

Leeward Islands, and taking into account the big local

demand in Barbados. It might be possible to establish an
association in Barbados provided a sufficient number of

growers living near enough together could be persuaded to

take up the industry seriously. Onions might be grown as

a catch crop with sugar-cane in Barbados as they are in

Antigua.

Previous to the outbreak of war, .Japan imported large

quantities of wheat and wheat flour from the United >States,

but now, according to Tlie Board of Trade Journal, the

position is reversed, and Japan ships large quantities of home-

grown wheat and South Manchurian wheat to the United
States This has created a boom in the .Japanese wheat
market.

An Order issued by the Government of the Philippine
Islands contains regulations and instructions for enforcing an
Act providing for the granting of ten-year concessions for the

fishing for, collecting or gathering of sponges. The new order,

according to Tlw Boaril oj Trade Journal, deals with the

making of applications for sponging concessions, sorting of

sponges, collection and payment of fees.

According to Nature for M arch 29, the Departments of

Geography and Anthropology at Oxford have published their

arrangements for next term In geography, lectures will be

given on map projections, the historical geography of Europe,
the West Indies, and British lands around the Indian
Ocean. This may be of interest to readers concerned with
education.

Persons requiring information regarding broom corn

should refer to Farmers Bulletin. 76S, I'ureau of Plant

Industry, United States Department of Agriculture. Broom
corn, as its name implies, gives tbe fibre used in making
brushes, and is a very profitable crop under some circum-

stances. The requirements of broom corn differ little from
other sorghums, making growth best in a warm, sunny climate.

It is both drought-resistant and drought-evasive.

In the European news letter to the Louisiami I'lanter

for March 3, Dr. Prinsen Geerligs refers to the statements
made in the Agricultural N'ttvs regarding the extension of the
area under sugarcane in the West Indies. It is mentioned
that the West Indian sugar industry is not likely to be

benefited as a whole unless properly equipped factories are

constructed to deal with the cane produced. It is likely,

however, that for some time even the muscovado manufac-
turer will derive good profits from the production of even
that grade of sugar.

The Port-oJ-Spoin Gazette refers to activities on tlie part
of the Trinidad Department of Agriculture to get more

agricultural banks formed in the Colony. A meeting has

recently been held at Canra with the object of explaining
how these institutions benefit the peasantry and the pre jcedure

to be followed in e.stablishing a bank in accordance with the

provi-sions of the Agricultural Credit Society's Ordinance.
Readers will be aware that agricultural banks established on
the Raiffeisen principle are now to be found working succe.s.s-

fully in St. Vincent. -St. J,ii< la and Trinida^l.

Coincident with the introduction of alfalfa into the

various sections of the l.Tnited States, there developed an
interest in varieties or strains for special conditions. Accord-

ing to a note in the English Board of Trade Journal, this

has resulted in the recognition of at least nine distinct com-
mercial varieties showing great diversity in their adaptations
to climatic conditions. It may be possible that strains adapted
for growing in hot dry regions may now exist and be found
suitable for cultivation in certain parts of the West Indies.

Previous trials with alfalfa, even Arabian seed, have not been
successful in the West Indies.

(-)f considerable interest in the West Indies are the Blue
Books of the Canadian Department of Trade and Commerce
for the ye-ir 191G. One of these just received deals with
Canadian trade with France, the United Kingdom, the

United States and Germany The publication contains

a summary also of Canada's trade with the world. Since

the war this has increased to a very great extent. The
total exports in 1913, for example, were valued at

•§377,068,3.55, and this rose steadily up t.i .?779,300,070 in

1916. Whereas the trade with Germany has dwindled down to

nothing, that with the United Kingdom and France has
shown an extraordinary increase.

The Experiment Station Record {\o\. \WY, No. 9)
refers to Books 2 and 3, of Practical Lessons in Tropical
Agriculture, by R. L. Clute, of the Philippine Islands. Book
2 discu.sses the importance of agriculture, the farm as a place
of business and as a home, farm implements and their use,

and preventing losses on the farm; it continues the study of

the principles of agriculture begun in Book 1 (E.S.R. X.XXIII,

p. 390, 8^nd considers the application of these principles in

the growing of fifld crops important in the Philippines,

including rice, coco-nuts, hemp, suijar-cine. corn, tobacco

and other crops. Each chapter includes practical exercises.

In Book 3 the author discusses some of the more important
fodder crops and deals largely with the management of live

stock Directions for organizing farming clubs are appended
and suggestions to the teacher are included.

The question of determining the specific gravities of fixed

oils in the tropics is dealt with in a note in Erpei iment

Station liecord (YeA. XXXV, No. 9). It is stated that owing
to the fact that the dew point of the air is usually about
1.55° C. (59'9° F.) it is a difficult matter to determine the

specific gravity at this temperature in the tropics, since

moisture condenses on the outside of the apparatus used.

A Westphal balance can be used if the oil is coole<l to \'y5',
but the procedure is not convenient on account of moisture
condensation on the surface of the oil and the platinum wire
attached to the plummet. A convenient and rapid method
in which the specific gravity is determined at the temper-
ature of thf :ir and then calculated for specific gravity at

1.5'5° is outlined in detail, and the calculations of the same

explained.
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SUGAR-CANE EXPERIMENTS IN THE LEE-
WARD ISLANDS, 1915-lG.

The results of these experiments, coijductetl during the

season 1915-16, have just been issued by the Imperial

Department of Agriculture for the West Indies, in the form

of a report dealing (1) with experiments with varieties

of sugar-cane, and (2) with manurial experiments with

sugar-cane. In regard to methods, the experimental work

has consisted of a continuation of that which has been in

progress for many years. Only the average results of the

diflferent series of trials of each variety of sugar-cane are

given in the report; but this information is quite sufficient

for general purposes, and as an indication of the general

suitability in different parts of the Leeward Islands of one

variety over another. Copies of the detailed results from the

various experiment stations are forwarded to the individual

planters in each district, while the completed records are

open for inspection at the offices of the agricultural depart-
ments in Antigua and St. Kitts.

In regard to plant canes grown at Antigua during 191.5-16,

B.6308 heads the list with an average return of 32 tons

per acre and 5,60i.l lb. of sucrose; it gave juice having an

average saccharine richness of 2 01 B). per gallon; 1915-16

was the third year in which this cane has done satisfactorily.

The results indie \te tint it is well suited to .\ntigna condi-

tions. The second place on the list is occupied by B.4596,
•which yielded 5,160 fc. of sucrose per acre. The present is

the eighth jear in which this variety has been experimentally
cultivated, and during the entire period it has given

uniformly satisfactory results, both under favourable and
unfavourable seasonal conditions. Its continued satisfactory
behaviour marks it out as one of the most valuable canes

in Antigua, and this opinion is endorsed by planters with

whom the variety his already gained considerable popu-

larity. Other canes which have given satisfactory results

are B.1528, B.3747, B..3922. B.3412, B.6.388, B.4934,
and B.6450.

In regard to the ratoon canes, the lead is taken by
B.3747 which, as the mean of seven repetitions, gave an

average return of 28 o tons of cane per acre and 4,630 B). of

sucrose. It is to be remarked that on the present occasion

this variety has come to the front in a striking manner both as

a plant and as a ratoon. Other canes which have ratooned

satisfactorily are B.3922, B.4596, B.369ti and B.109. These

remarks refer to the past year's experiments. The mean
returns from each variety grown as a ratoon cane during the

past eight years show that B.3922 has come out on top.

closely followed by B.4596. The first mentioned cane gave
a mean return of 3,270 lb. of sucrose per acre.

In regard to the experiments with plant canes in

St. Kitts, the results for the year under review indicate the

premier position of B.4596. Other varieties which have

done satisfactorily are D.216, 1).109, D.625, and White

Transparent. In regard to ratoon canes in St. Kitts, it is

of interest to find that the Srst place in the returns for the

year under review is occupied by A. 2, which has given an

average yield of 35 tons of cane per acre and 7,660 tt). of

sucrose per acre. This variety has done considerably better
in point of average yields as a ratoon than as a plant. The
varieties D.109, White Transparent, Sealy Seedling, B.4596,
and D. 1 1 6 have all done fairly well. During the year under
review experimental plots were reaped in Nevis, as well as

in St. Kitts; the first and second places are occupied in the
results by D. 216 and D.llll. The former variety gave
the high yield of 41-9 tons of cane per acre and 8,880 &. of

sucrose per acre. With such high yields it would look as if

cane planting were highly profitable in Nevis, but it must be
remembered that this is probably exceptional, beina the result

of highly favourable seasonal conditions. Probably the

most reliable variety for Nevis is White Transparent

As already stated, Part II of this report deals with
manurial experiments. A general summary of the results

achieved in manurial experiments in the Leeward Islands is

given in this report, and figures are included to show the

results of the new series of experiments introduced three

years ago to test the value of artificial manures on plant
canes, particularly in the absence of adequate quantities of

pen manure. Experiments have also been designed to show
the effect of manuring the same land year after year. The

general results of the manurial experiments with sugarcane,
which have now been conducted in the Leeward Islands for

nearly thirty years, are now fairly well known. It has been
shown conclusively that where it is possible to supply pen
manure at the rate of about 20 tons per acre, the use of arti-

ficials is unnecessary and unremunerative with plant canes.

With ratoons, however, a dressing of quick-acting nitrogenous

manure gives remunerative results, but the extent of the

benefit depends largely upon the rainfall and the price of

sugar. In a general way, where the season is good and the

prices are high, manuring of any crop pays better than under
unfavourable conditions. It has been shown that no benefit

is to be expected from the application of phosphates and

potash particularly the former Experiments have been

made with molasses as a manure but the results, as a whole,
are not very encouraging.

Included in the report under review is a return showing
the acreage under the different varieties of sugar-cane in

Antigua and St. Kitts for the crops of 1916 and 1917. It

is rather remarkable that in spite of the experimental results,

the largest areas are still occupied by the oldei -introduced

seedlings B. 147, Sealy Seedling, and White Tran;-parent.
There has. however, bee i a 'considerable decrease i'l the area

under Sealy Seedlii'g and White Transparent. There has

been a considerable increase in the area under B.6450,

B.4596, B.4.507, in Antigua, and D.116 and A 2 in St. Kitts.

It is to be noted that some 40 acres are still under Bourbon

in Antigua, and over 100 acres were planted during the two

years in L"ba cane, which was introduced into Antigua for

cultivation in localities unsui'ed to the more susceptible

varieties.

An appendi.x to the report contains a table showing

weights given by canes grown in the same fields as the

experiment plots canes; also figures showing the exports of

susjar from Antigua and St. Kitts in 1916.

Mr. S. C. Harland, B.Sc, Assistant Superintendent of

Agriculture, St. Vincent, passed through Barbados on May 1

en rem for Canada on three months leave of absence.
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PLANT DISEASES,

CITRUS DISEASES IN CUBA.
The difficulties which undoubtedly existed, to students

•o! citrus literature, in comparing; the citius diseases of Florida

and (.'alifornia with each other and with those of the West

Indies, have been considerably le.-isened by the publication
of a paper by H. S. Fawcett in which .--uch a comparison is

-made as a result of studies in the States referred to and of a

visit to Cuba and the Isle of I'ines. (Bulletin 262, University
of California Agricultural Experiment Station.) The author

points out that in some cases different names are apparently

teing used for the same disease, and in other cases, the same
SDnme is being u.^ed for different diseases.

A.s being of most direct interest to West Indian growers,
the author's account of the diseases met with in Cuba is here

Teproduced.

Hal di yoni.ma or 'foot r^il', as it typically occurs in

riorida on old seedling orange trees, and a few cases of

3)sorosis (California scaly bark) were seen. Diplodia gumm-
ing, due to Z))'/)Zf«f/'( vi'tahiuis, in which fair sized branches

•were killed back was probably the most common of the gum
diseases. It was seen in nearly ever}' locality visited. This

Tnay pos.-^ibly be the disea>;e spoken of under 'twig gummosis'
fcy W, T. Hcrne in Bulletin 9 of the Cuban Experiment
-Station. Grapefruit (pomelo) trees seemed especially sus-

ceptible to this trouble. The same fungus was also found in

nearly every locality in decaying pomelo fruits. A gum
.disease on the trunks of lemon trees was also fairly common,
"but it appeared to take a different form from either the

J'ythio.cysitisox Botrytis gam\ao?Ai in California or foot rot in

Tlorida. There appeared to be a large amount of exudation

of gutn with a small amount of killing of bark. The outer

'Tjark was killed ahead of the inner, somewhat like the

"Botiytis form, but the Botrytis fungus was not found in it

The mo.st serious form of gum disease in I'uba common
on heavy soils, appeared to be the Pythiac>/$tis gummosis.
lieginning at the base of the trunk the bark was killed for

*ome distance above the ground with the exudation of consider-

-able gum. This form in most cases resembled closely the

Pythiacysiis (brown rot) gummosis, as it occurs in California

on heavy soils. It is strongly .su.spected that this may be

-only one form of mal di gonima. The bark was killed rapidly
=clear through to the wood and had the characteristic

odour of bark killed by Pythiacystis; from specimens of suih
bark from a grapefruit grove at Santiago de las \'egas,
cultures of Ppthiacystis riiropJuhora were obtained. As
ii culture of Pythiacystis was also obtained from similar

specimens on the Isle of Pines and also at Palmetto, Florida,
it would seem that this fungus is the causal agent in that

;j)articular type of gummo.sis there as well as in California.

Scab or Verrucosis i (Jladosporium citri). Probably next
dn importance to the gum diseases, was scab, especially on

^'rapefruit. During yi^ars when the moisture and growth
jconditions are favourable for infection by the scab fungus.
SI great deal of trouble is experienced from this disease. It

^ittacks the young fruits, just as they are growing most

"Jivpidly. The off bloom or •.June bloom' fruit is most apt tn

In be infected seriously. Thr- leaves also may be contorted

and warped out of shape by it. The copper sprays (Bordeaux
and ammoniacal copper carbonate) have been used successfully
in preventing it, but the increa.se of .scale insects due to

killing off the fungus parasites of the insects is so rapid
that many growers hesitate to spray with these copper

fungicides. Lime sulphur is being tried out and is

reported to have given good results.

Wither tip of Limes {Gloeonporhim Linutticolum)..

Withertip of lime trees, the same as occurs in South Florida,

appeared to be a prevalent and serious disease throughout
the Island. It blights the new growth as it comes out and
interferes materially with the setting of young lime fruits.

This is the disease which Jlr, liny Clausen of the University
of California, determined to be due to a fungus resembling
but apparently '_uite distinct from the CoUetotrichum

gloecspoiiouhs, which is associated with withertip of other

varieties of citrus in both Florida and California.

Blossom eml rot of Persian limes. Wherever the
Persian limes were found, there was a certain amount of

a firm rot at the 'iilossom' or stylar end of the fruits. This

appears to be the same as has been observed in Florida and
in one case in California. It appears first as a whitish,
sunken patch around the stylar end. This patch remains
firm and does not, as a rule, soften much as in some other
kinds of decay. The cause is as yet unknown. It would

appear to be due to an organism of some kind. A fungus
resembling Colletotrichuniffloeosporioidesvias found commonly
in the spots, but was not determined to be the cause of the
trouble

Diplodia rot
( Diplodin nalahnsis). A decay, especially

of grapefruit, which begins at the stem end and slowly rots

the fruit was quite common. (The 'stem end rot' due to

Phomopsis ct<ri was not seen,) Cultures made from such
fruits at various localities showed the Diplodia fungus to be

present. This aside from bhie molds appeared to be the most
important decay. The same fungus has alread}- been men-
tioned in connexion with the Diplodia gumming in branches.
In some places considerable tear streakins, probably due to

the withertip fungus, was also seen.

Leaf Spot, due to an Alga (Mycoidea parasitica).
A certain amount of damage appears to be due to a species
01 alga attacking the leaves, producing a wart-like growths
This is not known to be present on citrus in either Florida or
California The damage from any one spot is negligible, but
when the leaves become covered with spots they are weakened
and fall off. It has not usually been considered serious

enough to use any methods of prevention in Cuba. Any
fungicide would probably prevent it.

Dark Greasy Spot ('Black Melanose'), Although the
true Melanose appeared to be absent from Cuba and the Isle
of Pines, a dark, greisy spot sometimes called in Florida
'Black .Melanose', was very common, especially on grapefruit
leaves. The writers observation would lead him to say
that this dark, greasy spot increases in prevalence and effect,
as one passes from the northern to the southern part of

Florida, -and is even more prevalent in Cuba and the Isle of
Pines. The spots have a dark, slightly raised, greasy
appearance, suggestive of a mass of dark grease under
a transparent epidermis. Their development on leaves
in Cuba is much more definite than in most parts
of Florida and would strongly suggest the eff'ect

of some organism. This would be suspected even more
strongly since the discovery by Mr, H, E. Stevens in Florida,
that the true .Melanose is due to P/tomopsis citri, the same
fungus as causes stem-end rot.



Vol. XVI. No. 392. THE AGRICULTURAL NEWS U:^

LATERITE FORMATION IN SOILS.
The phenomenon of laterite ibrniation has re-

ceived attention in British Guiana, and the following
article, reproduced frotn the Agricultural Bulletin

of the Federated Malay States, will therefore serve

to call further attention to the matter. Below will

also be found an extract from .Schimper's Plant

Geography' dealing with the same subject:
—

Laterite is the name given to a superficial rock form-

ation characteristic of tropical countries. Although it has

a very wide distribution, and is formed from very variable

rock formations, it exhibits a remarkable uniformity in its

characteristics. In composition it consists almost entirely
of insoluble metallic oxides, and is characterized by an

absence of combined silica.

It is the product to which all rocks in tropical countries

in which the rainfall continjously exceeds the evaporation,
tend to be ultima'ely converted. In this country most of

the soils, except the recent alluvial coastal clays and certain

satidstone formations, are lateritie in character to a greater
or less degree, although for various reasons the ultimate pure
laterite consisting of nothing but bydrated metallic oxides is

practically never reached.

All rocks consist mainly of free silica (quartz), silica

combined with oxides of iron, aluminium, magnesium, calcium,

potash and soda, and sometimes calcium carbonates. A sand-

stone or quartzite may consist of practically nothing but

pure silica, and a liraestoce of little but calcium carbonate.

Such rocks cannot of course form laterite The majority of

rocks, however, do contain silica combined with varying

proportions of metallic oxides. In temperate countries,
•when such rocks decompose, the oxides are removed in

solution, silica combined with aluminium oxide and water

remains. This is bydrated silicate of alumina or clay. In

countries of high temperature this does not however, occur:

the oxides of soda, potash and calcium are removed as before,

but the intense solvent action also results in the removal of

the combined silica, leaving behind the insoluble oxides of

aluminium and iron, which in combination with water form
the product which we know as laterite Neither pure clay
nor pure laterite can be a fertile soil.

The importance of lateritie formation from an economic

point of view, is that it results in the removal from the surface

soil of those substances which are useful to the plant. This

washing out which occurs in t];e F.M.S. lateritie hill soils is

the reason for the poverty in chemical composition of these soils

compared wi;h tho.se of temperate co'.intries. Two factors

are operative in retarding their entire exhaustion. Firstly
the formation of secondary compoundes rich in silica less

easily decompo.sed than the original rock, and secondly,
a factor which is very potent in this country, the absorption
of the soluble substances by the humus formed from the

dense tropical vegetation. The retention of the humus of

the soil is therefore most important in maintaining the fer-

tility of the soil. Yet when bukit land is opened up for

cultivation, the humus is the first thing to disappear, being

quickly decf)niposed and washed out from the bare unpro-
tected soil. Where no cover crop is grown, and no measures are

taken to prevent wash, not only is much of the surface soil

•removed in toto, but the process of laterizition and therefore

ultimate infertility vastly accelerated. It is not until the

crop covers the ground that this process is retarded. To
this cause may be attributed the well-known poverty of

previously cultivated sjils on which rubber is planted, and
•an explanation is otfered of the good results which can be

obtained by the application of organic manures to these soils.
The question of the formation of lateritie soil in .Tava.

and Sumatra was recently fully dealt with in a 'Report oa
Certain Aspects of the Tea Industry of .Java and Sumatra',
by G

p. Hope, Scientilie OtHcer to the Indian Tea
Association.

The following information concerning the cecology
of lateritie soils is taken from Schimper's 'Plant

Geography':
—

Physically, laterite is i;haractenzed by very low capacity
for retaining water; in p:irticular, old washed-out lateritie,
rich in coarse fragments, is very permeable Being a soil

poor in nutriment and arying rapidly, especially after its-

finely grained constituents have been washed out, laterite

affords a vtry unfaiouraMe substratum for the existence of
plants. It is not yet known how far the large proportion of
iron also affects the characteristic peculiarities of the.

vegetation.

Laterite, especially in its stony porous forms, induces
in the forest a physiognomy which is characteristic both as

regards its cecological features and its systematic composition,
and which has been described by Brandis and Kurz in respect,
to Burma.

A tree characteristic of the laterite localities in that

country is the eng, Diplerocarpus tuherculatus, which
dominates the forest through its social habit, and distinguishes
itself essentially from the other accompanying trees by the
fact that it exhibits a normal growth in height, whereas the
other trees are reduced to gnarled, more or less dwarfed,
forms. Such forests are termed 'eng-forest' by Brandis and
Kurz.

DRUGS AND SPICES ON THE LONDON
MARKET.

The general character of the drug and .spice markets

during the month of February has shown no improvement
since the date of our last report. The increasing shortage of

imports, together with the depletion of office staffs and
warehouse labour, and the German submarine menace, have
done much to lessen the amount of products brought forward,
and consequently the extent of business transactions. The

general result has been the increase in prices, as will be
seen from the following details. Amongst those articles

which have commanded higher prices are ginger, arrowroot
and sarsaparilla, while West Indian mace and lime oil have
been lower. The following are some of the details.

NUTMEGS AND M.\C'E.

At the spice auction on the 1st of the month as many
as 393 packages of West Indian nut)uegs were otfered and
381 sold at steady rate:- icr small and medium sizes. There
was no demand for tlie larger sizes. At the same auction mace
was also in good supply. 78 packages of West Indian being
sold at the following ratjs: Is. IQd. to 2s for good pale,
Is. 5rf. to Is. M. for ordinary to fair, l.s- Zd. to l.s. bd.

for red, and 9(i. to Is. Id. for broken.

Quite at the beginning of the month it was reported that

quantities of kola nuts had been exported to the Continent^
(Jood bright West Indi.m nuts, whole and halves, realized '"td.

per lb. at the first spice auction. As many as 54 pack-
ages were otfered and 34 disposed of. At the same salst-

3 bags of Cassia Fistula pods were offered and dispo3C<ft
of at 40s. per cwt. for common wormy Dominica.
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MARKET REPORTS.

London.—The West India Committee Circular,

March 8, 1917.

Arrowroot—i^d. to ikt.

Balata—Block, 3/3; Slieet, 3/11 to o/lli.
Beeswax—No quotations.
Cacao—Trinidad, no quotations; Grenada, 78/- to 81/-;

Jamaica, no i|uotations.
Coffee—Jamaica, no quotations.
Copra—.£'43.

Cotton—Fully Fine, no quotations; Floridas, uo quota-
tions; Weet Indian Sea Island, no (juotatioiis.

Fruit—Banana.s, £18 per ton: Oranges, no quotations.
Fustic—No quotations.
Ginger—Jamaica, 90/- to 115/-.
Isinglass—No quotations.
Honey—Jamaica, no quotations.
Lime Juice—Raw, no quotations: concentrated, no quota-

tions; Otto of lime (hand-pressed), no quotations.
Logwood—No quotations.
Mace—No quotations.
Nutmegs—No quotation-.
Pimento—SJ.

Rubber—Para, tine hard, ;;/3; fine soft, no quotations;

Castilloa, no quotations.
Rum—Jamaica, no quotation^.

New York.—Messrs

11, 1917.

G1LLE.SPIE Bros, i Co., April

Cacao—Caracas, 12^c. t« litjc. ; Grenada, 12c. to 12^c.:

Trinidad, 11 Jc. to 12c. : Jamaica, lOic. to ll^c.
Coco-nuts—Jamaica and Trinidad selects, $42"0C to

$44 -00
; culls, $2b 00 to $:i('

'

00. .

,^

•

Coffee—Jamaica, '.•ic. to Uic. per ft.

Ginger— 16^c. to 20c. per ft.
;

^
^~- '

Goat Skins—Jamaica, si -20; Antigua andBarbados, $110
to ^l-lo; St. Thomas and St. Kitts, $Vm to Sl'lO

per ft.

Grape Fruit—Jamaica, >i>r25 to $I"75.

Limes—f5 -00 to .$6-50.

Mace—37c. to 42c. per ft.

Nutmegs—21c. to 22c.

Oranges—87k. to ^l-jn.
Pimento—5|o. to Oc. per ft.

Sugar—Centrifugals, 96°, t)-27c; Muscovados, 89% 5-75c. ;

Molasses, 89°, .">'25c. all duty paid.

Trinidad.—Messrs. Gordon, Grant i Co., Febiuary 23,

1917.

Cacao—Venezuelan, $14-00 to $14-25; Trinidad, fl7-28'to

$17-76.
Coco-nut Oil—$1-45 per Imperial gallon.
Coffee—Venezuelan, 12|c. to 14ic.

Copra—$7-26 per 100 ft.

Dhal—No quotations
ONlONS-$7-00to$8-0(» per 100 ft.

Peas, Split—$1000 per bag.
Potatoes—English, 14 (K) to $5 00 per 100 ft.

Rice—Yellow, fH-40 to $8-76; White, $9-25 per bag.
Spgar—American crushed.no quotations.

Barbados.—Messrs. T. S. Garraway & Co., April 17,

1917

Arrowroot—$6 00 per 100 ft.

Cacao—$13 00 per 100 ft.

Coco-nuts—$24-00 husked nuts.

Hay—No (quotations.
Manures—Nitrate of soda, no quotations; Cacao manara,

no quotations; Sulphate of ammonia, no quotations.
Molasses—No quotations.
Onions— $(i-76.

Peas, Split—SIOOO; Canada, no quotations.
Potatoes—Ni' ijuotations.
Rice—Ballam, $10-50; Patna, no quotations; Rangoon

no quotations.
Sugar—Muse ado centrifugals, $4-75.

British Guiana.—Messrs. Wieting Jc Richter; Messrs.

Sandbach, Parker & 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 1. Nn. 1. Out of print. Nos. 2, .3, and 4, in original paper covers as issued, price Is. each. Post free, Is. id.;
Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XIV and XV:— Price 2s. each; Post free 2s. 8d., where

complete. (Ill, 2. IV, 3; and V, 2 and 3 are out of print.)
Volume XV, No. 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks 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 resvdts of the

experiment work on sugar-cane and manures, the full official reports of which have only a limited circulation. The numbei
issued up to the present time is eighty-two. Those mentioned in the following list are still available; the rest are out of print.

Sugar Industry. General.

Seedling and other Canes at Barbados (7) -ind (22) Scale Insects of the Lesser Antilles, Part I, price
in 1900, No. 3, price 2d.; in 1901, No. 13; in 1902 4rf. ; Part II., price id.

No. 19; in 1903, No. 26;^in 1904. No. 32; price -id. each. (*3) Cotton Seed and Cotton-cake-meal on West Indian Planta-
tions. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (60) Cotton Gins, How to Erect and Work Them. Price 4rf.

in 1903-5, No. 40; in 1904-C, No. 44; in 1905-7, No. 49; (65) Hints for School Gardens, Fourth Edition.

in 1906-8, No. 59; in 1907-9, No. 02, No. 66, price 6(f. each. (71) Insect Pests of the Lesser Antilles. (Handbook). Price

(unbound) Is. 3d. Bound in cloth, 2s. 3d.

Seedling and other Canes in the Leeward Islands, (72) Lime Cultivation in the West Indies. (Handbook). Price
in 1900-1, No. 12; in 1901-2, No. 20; in 1902-3. No. 27; (unbound) 9rf. Bound in cloth, Is. 8d.

?5?rn%V Vr"- lonrV v^^^n"-^Ton^?%^^'4" (73) Root Borers and other Grubs in West Indian Soils.
190o-6, :No. 40: m 1906-7, No. oO; m 1907-8, No. o6; Price (id

price e^/'eadf'
'" ^^^'^' ^"' ^^^^^ '"^ ^^^^-^^' ^°- ^'^'

(74) Cotton Cultivation in the West Indies. (Handbook). Price
t .

(unbound) 9rf. Bound in cloth. Is. 8d.
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The Life History
OP

The Cattle Tick
OATTLX TICK

l^e iznpo ^nre of accurate knowledge on this subject lies in the fact that, before methods of eiJL'lication can be carried out intelligently and succest-
luliy. it is nece^saj^' to tiiow the life history of The tick, and the influence of temperature, moisture. r.n*l other climatic conditions on the various stages o!
Its existence. In the lollowiug note.s whenever ibe term "tick" or "cattk' iick" is used it refers t-. the one ajtecies, Marijaropus annulatus, the common
Cattle Tick, which is so prevalent throughout the AVest Indies.

Only '"4 part of the development of the tick t;;ke9 place on the animal ho-^t : the rest of the development occurs on the pasture occupied by the host.

DEVKLOPMENT on the GROUND
THE ENGORGED FEMALE. In tracing the life

history of the cattle tick it will be convenient to be^n
wit n the large, plump, olive-green female tick, about half
aJi inch in length, attached to the skin of the liost.

During the last few days spent on the host, she ha'^

increased enormously in size, as a cont-equence of

•drawing a hirge supply of blood.

V\'hen fully engorged she drops to the ground, nnd
at once, especially if the weather is M-arm. begins to
search for a hiding place on moist earth beneath loaves
or any other litter which may serve as a protection
from the sun and numerous enemies, or shield her from
unfavourable condition*. The female tick may be
devoured by birds, or destroyed by ants, or may perish
as a result of unfavourable conditions, such ns low
reniperature. absence or excess of moisture, and many

*

other coaditions : ^o thnt many female ticks which lull to
The ground :ire destroyed before they lay eggs.

EGG LAYING. Egg laying begins during the
"spring, summer and fall months in from 2 to 20 days.
.:ind during the winter mouths in from 13 to 98 days.
: after fulling to the grovmd. The eggs are small, elhptical-
! shaped bodies, at first of a light amber colour, later

changing to a dark brown, and are about one-fiitieth of
;in inch in length. As the eggs are laid they are coated
with a sticky' secretion which causes them to adhere in
clusters :ind uo doubt serves the purpose of keeping
"them from drying out. During egg laying, the mother
tick gTiidually shrinks in size aud flniUly is reduced to
about one-third or one-fourth her original size. Egg
laying is greatly influenced by temperature, being
retarded or even arrested by cold. It is completed in

from 4 days in the summer to 151 days, beginning in

the fall. During this time the tick may deposit from
a few hundred to more than 5,000 eggs. After egg laying
is completed the mother tick has fulfilled her purpose
and dies in the course of a few days.

"SEED" TICKS. After a time, rangmg from 19

days in the smiimer to 188 days during the fall and
winter, the eggs begin to hatch. From each egg issues
a small, oval, sis-legged larva or "seed" tick, at first

amber coloured, later changing to a rich brown. The
'
seed

"'

tick, after crawling" slowly over and about the
shell from which it has emerged, lumally remains more
or lees quiescent for several days, after which it shows
great activity, especially if the weather is warm, and
aeceoids the nearest vegetation, sach as graae, other
herbs, and even shrubs.

Since each female lays an enormous nia^sof egge
at one spot, thousands of larvae will appear in the
course of time at the same place, and will ascend the
near-by vegetation and collect on the leaves and other
parts of phmts. This instinct of the seed ticks to climb
upward is a very important adaptation of Nature's to
increase their chances of reaching their host. If the
v(_'getation upou which they rest is disturbed, they
lipcome very active and extend their long front legs
i;pward in a divergejit position, waving them violently
n an attempt to seize hold of a host.

The seed tick during its life on the pasture takes
ru food, and consequently does not increase in size, .tud
unless it reaches a laost to take up the parasitic portion

' ii»5 development, it dies of starvation. The endurrmce
• 'f seed ticks is very great, however, ay ibey liavu been

iind to live nearly' eight months, over/ daring the
' 'der part of the year.

DEVELOPMENT ON CATTLE
"SEED" TICKS. The parasitic phase of devclo]>-

iiii r: begi])- when the larvse or seed ticks reach :i

la\ourable host, such as a cow. They crawl up over
tlie hair of the host, and commonly attach themselves
T<t The skin of the escutcheon, the inside of the thighs
:in'] flnnks, aud to the dewlap. They at once begin to
draw blood, and soon increase in size.

THE NYMPH. In a few days the young tick

'hnnges from a brown colour to white, and in from 5 to
!2 days sheds its skin. The new form has eight legs
instead of six and is kno-mi as a nymph.

SEXUALLY MATURE TICKS. In from 5 to il

days after the firstmoult the tick againsheds its skin and
becomes sesuaUy mature. It is at thifl stnge that males
and females are with certainty disliuguiaiiabic id llic

first time. «

The Male. The male tick emerges from his skin
ns a browTi. oval tick, about one-tenth of an inch m
length. He has completed his growth and goes throujrh
no further development. Later he shows great activity,
moving about more or less over the skin of the host.

The Female. The female tick at the time r'f

melting is slightly larger than the male. She never
shews much activity, i-eldom moving far from htr
original point of attachment. She still has to undergo
tuof' of her growth. After mating, the female increases
very rapidly in size, and in from 21 to 06 days after
becoming attached to a host as a seed lick, she becomes
folly engorged and drops to the pasture, to start again
the cycle of development by laying eggs.

art also

SUMMARY OF LIFE HISTORY
To sum up : on the pasture there M© fonnd three stages of the tick—the engorged fem&le. the egg, nad the l&nra or seed tick ; and on the animaJ hc-rt
leo found three stflge?

—the larra or seed tick, the nymph, the eeruaHy mature adult of both Bcr**o, and in addition the engorged female.

(The aboi'e it an extract from a Bulletin 'Usued offleially ly the VfiiUd ^ata hepartment ^ AffrleuUvrg, tntitJfd
" MethocU of Exterminating the- TtXM Tevtr ttck.")
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effects of treatment, like manuring, in terms of yield.

Neglect to appreciate this principle is one of the

reasons why the manurial experiments with cacao and

cotton have often given such apparently inconclusive

results.

As already intimated, yield in the case of the

second group of crops which give vegetative produce is

generally of a more constant character. Once the crop
has become established there is no specially critical

period. Nitrogenous manuring is general!}' essential,

and general development, which is the thing aimed at,

is almost entirely regulated by moisture conditions,

and nitrogenous manures. In fact, the most impor-
tant general difference between the two classes lies

in the cumulative effect of nitrogenous manur-

ing on yield in vegetative crops. And in con-

nexion with yield, it will be realized that in the

case of vegetative produce the collection of the

material is not such a critical affair as it is with the

more perishable produce of the fruit order. There are

exceptions, as in the case of tobacco, but generally

speaking this observation holds good.

An important way in which crops yielding

vegetative produce differ from fruit-producing crops is

in their composition. There is generally a marked

preponderance of some constituent which gives to the

crop its particular economic value. Thus in the

sugar-cane there is a high percentage of sugar, in the

yam a high percentage of starch, and in the rubber

tree there are produced exceptional quantities of nitro-

genous latex. Generally speaking crops yielding

vegetative produce show a much wider variation in

chemical composition compared mth their wild pro-

totypes. The difference in the case of fr\iit-producing

crops is more a question of quality than one of

proximate composition. Rubber, of course, is an excep-

tion, plantation and wild Hevea being very similar.

But it must be remembered that the cultivation of

rubber is a very recent introduction to tropical agricul-

ture, and there is little doubt that in time seed selec-

tion will cause cultivated Hevea to exhibit marked

differences from the tree growing in the wild state.

There is no general distinction between the two

groups of tropical crops in regard to methods of propa-

gation. Vegetative and sexual propagation is practised

in both groups, though perhaps vegetative methods

are used rather more in the second than in the

first. In the case of crops producing fruit there

appears to be no instance where the employ-
ment of seed is entirely absent from the method

of propagation, for even in the case of grafted

citrus and cacao, seed has to be used in order to raise

the stock. Similarly in the second group, the

production of seedling sugar-canes implies fertilization

and seed production in the first instance.

As regards pests and diseases, it would appear
that crops yielding fruit products are in general

more susceptible than crops yielding vegetative pro-

duce. Cotton is very subject to pests and diseases,

the chief West Indian maladies being bacterial

and internal boll diseases, and the principal pest the

cotton worm. Generally speaking it is the fruit of

tb.ese crops that is especially susceptible to disease.

The fruits of most cultivated crops are so constituted as

to afford an excellent medium for the growth of a para-

sitic organism: this is particularly well seen in the

case of cacao and cotton. The vegetative tissues

are not so easily infected, and they furnish a less con-

genial medium fOr the parasite's development.

There are other aspects in respect of which the

two groups of tropical crops might be compared, but

enough has been said to indicate the principal ways in

which they tend to differ. It is important to note that

in one respect
—soil and climatic requirements—the

classification into two groups breaks down. Each

crop possesses a marked individuality in regard to soil

and climate, and this is one of the principal reasons

why in practice it is impossible to do other than study

tropical crops individually. It is nevertheless sug-

gestive sometimes to regard things from a new stand-

point, and it is with this idea that we have attempted
in this article to compare tropical crops on the basis of

fruit and vegetative produce, respectively.

AREA UNDER DIFFERENT VARIETIES
OF SUGAR-CANE IN ANTIGUA

AND ST. KITTS.
For many years past it has been usual to include in the

Report on Sugar- cane Experiments in the Leeward Islands

a tabulated statement showing the area occupied by the

ditferent varieties of cane under cultivation in Antigua and
St. Kitts for reaping in the season subsequent to that reported
on.

A return of this description affords a means of following
the manner in which the cultivation of the different varieties

available for planting is being exrended in the different cane-

growing areas. It therefore constitutes a valuable adjunct to

these experiments, since it offers a method of ascertiiniii-;

indirectly how far the results of the experiments are borne

out by the experience of planters.
Such a comparison has again been compiled in respect of

the areas under cane varieties in Antigua and St. Kitts due
for reaping in the crop of 1917.

Considering first of all the position in relation to Antigua,
we find that the total area returned as under cultivation in

canes on estates amounts to 9,960 acres in round numbers.
This represents a decrease of 40-5 acres when compared with
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the area cultivated during the preceding season. The
decrease in question is mainly to be attributed to the

extremely wet weather experienced towards the end of 1915,
which materially hampered thu operations of preparing the

land.

The leading place in the return in point of area culti-

vated, is still occupied by the White Transparent variety,
the total area to be reaped under this cane in the year 1917

amounting lo 2,920 acres. This represents a further decrease

of 500 acres over the area cultivated in 1916.

On previous occasions the history of the introduction of

the White Transparent variety into Antigua has been sum-
marized. The position which it has occupied for the past

twenty years is that of the standard cane under cultivation,
it having replaced in this capacity the Bourbon varietj- when
the latter succumbed to disease in the middle nineties.

Since 1900 the replacement of the White Transparent by
seedling canes of more recent origin has been in progress.

In order to afford an indication of the rate at which
this replacement has proceeded, it has been usual, in these

compilations, to give a tabular comparison showing the

percentage of the total area under cane cultivation occupied

by varieties other than White Transparent and Bourbon, and
this statement is again reproduced below with the addition

of the figures for the year under review: in each case the

returns are given to the nearest acre:—
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SEED SELECTION IN THE CULTIVATION
OP HEVEA RUBBER.

The attention of Messrs. Clayton Beadle, and H. T.

Stevens, was recently drawn by the Director of the

Royal Botanic Gardens, Kew, to the probable importance
of seed selection in the cultivation of Hevea hrosilieiuis.

He pointed out the large increase in the yield of alkaloids

from cinchona bark which has been obtained as the
result of seed selection, and suggested that important
results might similarly be obtained in the cultivation

of Hei'ea brasilienns.

In .June last they addressed a letter on this subject
to the British Rubber Growers' Association, which has
been submitted to Messrs. Morgan, Mar.sden and Reeve,
the Association's resident scientific officers in the East.

Below is given the substance of their original letter,

together with a digest of tlie views of the Association's

Experts, reproduced from the Keiv Bulletin (No. 1 of

1917):—
In the cultivation of cinchona the yield of quinine from

the baik ba.s been raised from about 3 per cent, to 7 per cent,

or more as the re.sult of planting from the seed of trees whose
bark yielded a high percentage of alkaloids. Can a similar

method of seed .selection be applied to increase the yield of

rubber?

Tie matter, however, iti not so simple in the case of Para
rubber as in the case of cinchona. In the latter, the analysis
of the bark reveals the percentage of alkaloid.", but in the case
of Para rubber it would be neces.sary to keep daily records of

theyield.sot individual trees over some considerable period
before it could be said with certainty whether the trees were

good or poor milkers. Work of this nature would liave to be
undertaken as a preliminary to seed selection, as there seems
to be some doubt as to how far trees fluctuate in their yields
over relatively long periods. We were informed by one planter
of experience that a tree which was yielding poorly might be

yielding well in a few months time, and similarly, trees which

appeared to be yielding large quantities of latex might, in the
course of a few months, be found to be yielding quite .small

quantities. We have not had an opportunity of obtaining
figures over a sufficiently long period.

Having ascertained definitely that trees vary in yield,
it will then be necessary to devise means for selecting seeds
from good milkers and avoiding those from poor milkers. This
matter is more difficult in the case of a rubber tree than in the
case of cinchona. The cinchona produces a large number of

small steds, and consequently there is no difficulty in obtaining
ample seed from a few trees, sufficient for planting up large
areas. The bark gives a good yield of alkaloids when the
tree is four years old, and although the percentage yield
increases slowly over the next few years, the increase is

small and regular, .so that an examination of the bark of

four-year-old trees is sufficient to determine their value as

producers of alkaloids. On the other hand, Hevea produces
a relatively small number of large seeds. Moreover, the

bursting of the capsule by which these seeds become scattered
makes it practically impossible to collect seeds from any
particular tree*. There is al^o the question of cross-fertili-

zation, as, even if the seeds be taken from good milkers,
they may have been pollinated from trees which are poor
milkers.

The points which require elucidation are:—
1 . To ascertain if trees can be classified as good

and poor milkers.

This difficulty might be overcome l)y cutting otf sce(K

bearing bnnches just l)efnre the seed is fully ripe.

2. To ascertain which trees are good milkers.
3. To collect seeds from particular trees.

4. To avoid cross-fertilization between good and
poor milkers.

5. Assuming that both male and female elements
be derived from good milkers, there would probably
be poor milkers among the ancestry. This would
produce throw-back.s, which might necessitate selection
over another generation.

The necessary procedure would appear to be either:

(a) To plant up a small area surrounded by jungle so
as to isolate the trees in the area from those of the planta-
tion, or:—

{h) To select a small area on an estate which is separate
from other parts of the estate, and proceed to keep a record
of the daily yields of the dry rubber from the trees of this
area. As it becomes apparent that certain of these trees are
poor milkers, they should be cut out until eventually the
trees on this area consist of good milkers only.

If, as under (a), the trees have to be planted up on
a fresh area, it will be seven or eight years before the poor
milkers can be eradicated. If, however, an area already
planted up should be found sufficiently isolated from the
main part of the plantation to |)revent the

possibility of
cross-fertilization, a couple of years would probably suffice to
ascertain which are the poor milkers and to cut them out.

The seeds now produced in this area will be entirelyfrom good milkers. They will produce trees, the majority of
which will be good milkers, although a few of them, in
accordance with (.5), may be throw-backs, and

conse.iue'ntly
poor milkers. However, the seeds from this area should be
a vast improvement on seeds collected at random on an estate
Having carried the procedure so far, it would be well worth
while to make a further selection by jilanting up a new area
separated by a broad jungle belt from other Hevea trees and
agam to proceed regularly to record the vields, eventually
cutting out the poor milkers that will probably be found
among them. In this manner seeds will be available which
should produce practically nothing but good milkers.

There is, perhaps, an alternati\e to the first part of the
procedure we hive outlined, Jiamelv. the propagation of
trees by means of cuttings. This is possible, and^if found
practicable, the small area to be planted up for seed
production could be furnished with good milkers yrown
directly from cuttings from the best nulkers on the planta-
tion. 1

The preliminary work carried out to distingnish between
eood and poor milkers may residt by some simpler means
being discovered by which either may be recognized The
investigation would be well worth undertaking from this
point of view alone, as it would be of much benefit by
enabling poor milkers to be cut out in the process of
thinning out.

It should also be noted that deterioration in latex yieldsfrom newly-planted areas as compared with older areas is not
only possible but, regarded from some standpoints even
probable. Thus, it is found that the cinchona trees' which
yield the smallest proportion of alkaloids from their bark
produce abundance of seed, while exactly those trees which
give the higest percentage of alkaloids are .shy of fruitinir
If It 18 pcssible to draw the parallel conclusion in the case of
rubber trees, it follows that the present method of seed selec-
tion must re.sult in a gradual deterioration of the rubber
yielding capacity of the tree for, by taking the seeds at
random, a larger proportion of seeds from the prolific fruit,
ing trees will be obtained, and these trees are just those which
may be the poorest milkers.
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Having now reviewed the matter, we will consider the

various points in the order in which they have been raiseH:—
(1) To ascertain if there is i.n appreciable %'ariation in

the yields of individual trees over long periods. Messrs.

Morgan and ilarsden are agreed that no attempt has been

made to obtain reliable data as to the variation in yield of

latex and rubber fruni individual trees, nor is anything known

for certain as tn the regnlaiity in yield over a long period.

Mr. Morgan writes: 'All planters are fairly sure that some

trees arc better yielders than others at all times,' but also

agrees that 'yields may fluctuati',' Mr. Marsden is also of

the opinion that certain trees 'do yield well consistently

whilst from others the flow is always scanty.' Both Messrs.

Morgan and Marsden draw attention to the occasional heavy

yields from individual trees and suggest that such yields may
be due to disease, especially canker, which according to

Mr. .Marsden, in the early stages of attack stimulates the

latex flow. In any series of experiments it is therefore

necessarj' to examine the trees carefully to see that they are

healthy.

(2) It being admitted that a variation exists to

determine how a classifica1;ioii of good and poor milkers can

be made, Mr. Marsden states that good milking trees are

known, but that for strict work it would be best to take the

quantity and quality of latex figures for at least a year. It

is certain that planters believe they can distinguish between

gO'id and poor milkers as on this depends the selection of

trees in thinning out. Mr. Marsden states that good milkers

are characterized by '(1) fewness of seed puds, and (:.')
late

wintering.' If this be sr>, there would appear to exist the

same relationship between yields of rubber and seed in Hevea

as has been found to exist between yields of alkaloid and

seed in cinchona, and the same conclusion must apply, that

is to say. with the present haphazard system there will be

a tendency for the rubber-yielding capacity of the tree to

diminish, but that by careful seed selection, it should be

possible to raise the rubber-yielding capacity considerably

above the present average level.

.Mr Morgan also refers to trees with a smooth bark of

a pink shade which are said to yield better than trees with

ordinal y bark. These trees are found growing in patches.

(3) The collection of seeds from particular trees.

Mr. Marsden considers that this might be done by putting
bird netting over the capsules on one or two branches

(Jwing to the prevalence of pod disease (due to Phytophthora

faheri, see later) in Ceylon, it has been impossible to collect

really healthy seeds during the last few years. This disease

could be kept in check by continuous spraying over a small

aiea intended for seed collection.

With further reference to the question of seed selection,

iMr Reeve has written the following report on the two points

rai.sed, i.e.—
(4) To avoid cross-fertilization.

(5) Assuming that both ma4e and female elements be

derived from good milkers, there would probably be poor
milkers among the ancestry. This would produce throw-

backs in accordance with Mendtl's law which might neces-

sitate selection over another generation.

(4) To avoid crois-fertilizalion.—This difficulty could

be overcome by taking cuttings in the first fieneration.

A tree known as a good milker could be lopped and the

cutting planted in .some out-ot-the-way place away from other

rubber trees, preferably with a belt of jungle around. From

these cuttings, seeds would have to be saved and planted.

Allowing five to six years in Ceylon for the trees to come

into bearing, the good milkers could be picked from the bad
and all the poor ones cut out. It would be necessary thea
to obtain seeds from the best milkers and plant separate

plots from each tree's seed. When these plots come into

bearing that with the least number of poor milkers could be
taken as the purest strain, and from this plot after cutting
out poor milkers the seed could be saved, knowing that such

seed will give, ou an average, .50 to 60 percent., perhaps more,
of good milkers. Xew areas would need to be planted fairly

thickly, and all poor milkers could then be cut out leaving,

say, 100 trees per acre known to be good milkers.

Ee the point raised as to Mendelism. Is it definitely

known that the property of yielding an excessive quantity
of latex is capable of inheritance as a Mendelian character?

If this were so the establishment of a pure race of good
milkers would be comparatively simple. Consider the simplest
case of Mendelian inheritance, i.e., a cross between a pure-
bred good milker and a pure-bred bad one. The first gener-
ation would be good or poor milkers according to the

dominance of the latex-giving characteristic, i.e., if the good
milker were dominant, a hybrid of fairly good milkers would

result. From the impure hybrids on fertilization pure
strains and hybrids would result, and it would be necessary
to pick out the pure strains and breed from them.

Probably nothing so simple would occur, and, as

Dr. Stevens suggests, there would almost certainly be a

certain amount of bad milking strain in the ancestry, which

would have to be eliminated by breeding.

Even if the good milking characteristic did not follow

Mendel's law, it would probably be an inheritable fluctuation

which by selection could be improved.

Rubber trees might also have been selected from a

known good milker giving, say, 8 BE), dry rubber per annum at

twelve years old with th-' average yield per tree at 6 ft), per

annum, and a breed of rubber trees could have been obtained

giving on an average, say, 7A S>. per tree per annum, thus

increasing yields 25 per cent. Such a procedure would have

been the correct one, and a fairly pare strain of good yields

could have been obtained in any twenty years starting from

the good yielding tree in bearing. Such experiments could

have been carried on indefinitely until a pure strain of good

yielders were obtained.

Such a procedure is impossible now, and all that can be

done is to select seeds from good yielders; if fresh planting

is to be done, plant thickly and thin out poor yielders, where

necessary. Taking a widely planted area, say sixty trees per

acre, I think fully 75 per cent, of the seeds would be fer-

tilized from the pollen of the seed bearer, and only about 25

per cent, cross-fertilized from other trees, since an insect

once it arrives at a tree stays, and does not give itself an

unnecessary amount of flying. Such an area of older trees

with all bad milkers thinned out Avould give a fairly pure

strain of good milkers.

Such a seed-bearing area would, however, need continuous

spraying during the S. W. monsoon in order to keep it free

from attacks of pod disease {Fhylophthora Faberi).* The

ordinary rubber areas are full of this disease, and I do not

think more than 1 per cent of the seeds can be considered as

good and plump, and fit for planting It is the exception ia

this district to pick up a really good seed when walking round

an estate. Naturally, isolation in jungle would partially

remedy this, in that spores would be filtered by the jungle,,

and wiih about one or two sprayings the area could be kept

healthy.

•*This refer.« to Ceylon.
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COTTON.

SEA ISLAND COTTON MARKET. '_

Messrs Wolstenholme and Holland, of Liverpool,

write as follows, under date April 16, 1917, with refer-

ence to the sales of West Indian Sea Island

cotton:—
There is still a good enquiry for West Indian Sea

Island cotton, with sales of ordinary St. Vincent at generally

40d. to 4 2d.

Quotations are rai.sed a further '2d. per lb.

The report of Messrs. Henry W. Frost & Co. on

Sea Island cotton in the Southern States, for the week

ending April 21, 1917, is as follows:—
isL.^N'Ds. This crop having been all disposed of, there

being absolutely no stock unsold, the market is closed,

consequently quotations are omitted.

CEORGIAS ANi> FLOEiTiAs. Ttie market continues strong

with general demand on account of the Northern Mills. The

very limited otierings, consisting largely of ihe lower grades,

are very lirmly held at irregular prices, ranging from

Common at 6^0. to Extra Choice and Fancy at 70c.

A lot of 2.3-5 bales classing
•")0 bales Choice and Extra Choice, ^

75 ,, Extra Fine, I
were sold

70 „ Fine,
j

at 62c.

40 ,, Common Blues, J

And Extra Choice to Fancy were held at 6Sc. to 70c., at

which .some limited sales have been made.

The unsold stock in Savannah is e.stimated at about

1,500 bales, which for the time is firmly held on a basis

of:—

Extra Choice to Fancy 6.Sc. to 70c. = 70c. to 72c. landed.

Choice 66c. = 68c ,

These extreme prices represent the present views of the

holders of the limited unsold stock, but this advance has been

paid only for a few small lots of the better grades.
The exports from Savannah for the week have been, to

Barcelona 53 bales, Northern Mills 384 bales, Southern

Mills 62 bales, and from .Jacksonvillp to Northern Mills 300

bales.

In February last, West Africa made its bow to the

public
—a weekly paper devoted entirely to West Africa.

The contents of the first number were varied and interesting.

A paper which presents its arguments in a clear and forcible

manner will have an influence on public opinion in the

colonies, to say nothing of the effect it tnay have on the

policy of administrators. Both in England and on the

Coast there is good opening for a chronicle of AVest African

news, and if matters, as the Colonial Journal says, are well

ventilated in a reasonable manner, it will be of considerable

advantage to all concerned.

THE WORLD'S SUPPLY OF CEREALS.
There is no more important subject at the present time

than the world's supply of cereals. It is a very complicated

subject and one which affects countries where cereals are

largely produced and countries where agriculture is devoted

to other lines of production. At the present time the very

disturbed state of affairs resulting from the war has enor-

mously added to the complexity of the situation, and it

becomes a matter of extreme importance to consider what

the position is likely to be next year, and in years to come.

A valuable step in this direction has been taken by the

International Institute of Agriculture, Piome, whose Bureau

of Statistics has recently issued a study of the yield, trade,

consumption and prices, and rates of ocean freight, up to the

latest time that the collection of data has rendered possible.

In the opening chapters to this publication consideration is

»iven to the methods employed in making this statistical study,

and an interesting resume is given in regard to the factors

influencing at the present time production and consumption.

Naturally military action is respon.sible for important factors,

as for in.stance, legislative action tending to increase production
and economise consumplian, also blockades and the loss and

diversion of shipping. In regard lo legislation, it is shown

that action was taken much earlier in Germany and Austria-

Hungary with a view to ensuring a national supply of cereals

than amongst the allied countries. This was no doubt rendered

necessary by the blockade established since the beginning of

the war The increased activity of enemy submarines has

now tended to place the position of the allies upon the same

level as that of the Central Povpers, and one of the principal

objects of the United States at the present time is to increa.se

its supply of cereals and arrange for the transportation of

its surplus to other centres.

The information in the publication under notice is not

brought so far up to date as the matters last referred to, but

it indicates that these and other changes in the military and

political .situations ot the world must be carefully looked iDto

if the supply of cereals is to be maintained, and what is more

important if the distribution of the surplus is to be properly
effected.

The resume to the publication states: 'It is useless to

ignore the fact that the world's wheat crop of 1916 and

1916-17 is unquestionably bad as compared with the crop
of 1915 and 191516. It shows, in fact, a deficiency of

more than a
]

in this contrast. It is also poor when

compared with the average yield of the five years, 1911-15

and 1911-12 to 1915-16 as it indicates a deficiency of ^ in

this connexion.'

In regard to maize, it is stated that this cereal shows
'the most unfavourable statement among the five cereals

(wheat, rye, barley, oats and maize), for tlie year will work
out with a deficiency of 112,000,000 quintals, in spite of the

reserves from the previous crop being ."15,000,000 ([uintals.'

Altogether the evidence collected and examined by the

International Institute of Agriculture tends to show that

in the near future the supply of cereals is likely to be serious

unless better seasons are experienced, and unless changes
occur to facilitate the better distribution of the surplusses
from different countries. It will be interesting to .see what
is going to happen to the liussian surplus.

rwo interesting botanical papers apjjear in the Philip.
lournal of Science, Section C, Botany, Vol X[, No. 4;

Tv

pine Jouri
, , _, _

, .

one on natural .selection and the dispersal of species, by Dean
Copeland, and another on Hawaiian ferns, by the same autho



Vol. XVI. No. .393. THE AGRICULTUKAL NEWfe 151

SUGAR INDUSTRY.

CENTRAL FACTORIES FOR JAMAICA.
A siateiiient of the propo,-als submif ed by Sir Friincis

Watts. K.C.M.G., Imperial Commissioner of Agriculture for

the Wes-t Indies, to the Government of .Jamaica in regard to

the establishment of Cmtral Sugar Factories in that Colony
has recently bten received, and the following is an account

nf the principal points involved.

For some little time a strong desire has made itself

manifest in Jamaica, as in other parts of the West Indies, for

the development of the sugar industrj'. Under modern
conditions, however, it is necessiry if effect be given to this

desire, to consider the introduction of thoroughly up to dale

and progressive measures, which involves the establishment

of modern factories of considerable size, linked up with

comparatively large areas producing sugar-cane. To ensure

the success of a modern factory it is essential to have con-

tracts for the performance of various servip''s extending over

long periods of time; these are more likely to be entered into

with confidence when the Government is actively concerned.

In accordance with this idea the proposal^ put forward in

Jamaica have involved the principles of direct Government
financial aid and co-operation.

The preliminary paragrai'hs outlining the proposals
describe the relaiim'-hip that it is desirable to establish

between the Government, the contracting planters and the

Board of Directors. The principal idea is that a limited

liability company should be formed to operate the factory,
financed by Government Debentures, and controlled by
Directors appointed by ihe Governmtnt and by the Associa-

ted Contracting Planiers. The followina is a precis of the

proposals put forward by Sir Francis Watts, and approved

by the Governor and Legislative Council on April 5, 1917:—
It is sought through the medium of the accompanying

form of Agreement [not reproduced here] to give eti'cct to

the proposals that the Government may, on business lines

afford assistance in developing the Sugar Industry of .Jamaica,

The Agreement provirles that the cane growers of

a district shall associate themselves together under contract

to cultivate a sufficient acreage in sugar-canes to keep a sugar

factory employed and shall form a Company, the Shares of

which will be assigned to the Government, to be held by the

Government as security for the Government interest in the

Factory, and that on this being done the Government will

advance to the Company a sum agreed upon for the erection

and working of the Factor}-.

This sum will be secured by Debentures of the Company
bearing interest at six per cent, per annum and redeemable

by a Sinking Fund of four per cent, whereby it is calculated

that the Debentures may be redeemed in about twenty years,

but they may be redeemed earlier.

During such time as any Debentures are outstanding
the Government shall, in addition to the interest on the

Debentures, receive one half of the net profits of the Factory,
and for five years after the Debentures are redeemed the

Government shall receive one fourth of the profits of the

Factory.
At the expiration of that time the Government is to

transfer the Shares back to the Company, and the Company
is to distribute them to the cane growers, who have entered

into contracts under this Agreement, in proportion to the

canes delivered by each contractor to the Factory. The
Shares are only to be held by those who continue to grow
canes for the Factorv. The Shares are not to receive

any interest and only entitle their holders to vote in

connexion with the election of Directors or in other similar
matters.

The cane growers bind themselves by this agreement to

maintain in cultivation in sugar-canes the acreages stipulated

i)y each, thus ensuring an adequate supply of canes for the

Factory.
Provision is made for safeguarding the interest of the

Factory from default of the cane growers.
The cane grower binds himself to supply canes to the

Factory for the whole period above mentioned during which
the Government intenst remains in the Factory, including
the five years during which the Government receives

one-fourth of the profits. The provisions of the agreement
and of the Central Factories Law of 1902 afford .security
to the Company, and thus to the Government, for the proper
performance of the contract.

The contracting cane grower is to receive for his canes
the local value of Five Pounds of grey crystal sugar of 96°
test for each hundred pounds of canes delivered, this is

equivalent to 1/ per loa of cane for each one pound per ton,
in local value of ^^ugar. Thus if sugar is worth £12 per
ton the canes are paid for at the rate of 12 per ton.

In addition to this payment the contracting cane gr >wer

is to receive his proportion of one half of the profits of the Fac-

tory until such time as the Debentures are paid oft', after which,
for a period of five years, he is to receive his proportion of

three-fourths of the profits. Finally, after this last named

period, he is to receive his proportion of the whole of the

profits.

Until the interest of the Government in the Factory
ceases the management of the Company is to be entrusted to

Directors, one half of whom are to be nominated by the

Government and the other half by the contracting cane

growers.

THE SUGAR INDUSTRY IN THE UNITED
PROVINCES.

The cultivation of the sugar-cane in this part of India

presents very different problems to those encountered in the

West Indies. In India, sugar-cane occupies the land only
about one-half the time that it does in the West Indies, and
after the crop is established it has to carry through a period
of drought that is by no means conducive to high yields.

Very often dr}' weather and the attack of white ants seriously
interfere with germination, and this is often one of the causes

of the low tonnage per acre. Provided irrigation can be

carried on during the hot or dry period, the climatic conditions

in the L^nited Provinces are otherwise favourable in a general

way for excellent growth.

The reason for the small return of sugar seems to lie

more in the preparation of the sugar than in the composition
of the cane or the milling. The principal loss occurs during

boiling owing to the fact that no care is taken to avoid acidity.

The great difficulty that has to be faced in making any
attempt to organize cane growing on the central factory
basis is that the fields of cane are so small and scattered.

Moreover, the cultivator cannot affoi'd to devote all his atten-

tion to sugar-cane: he has to grow food crops, and this of

necessity means a limited amount of production.

Considering the fact that most of the sugar-cane soils

have been continuously cropped for hundreds of generations
without adequate manuring, it is surprising that growers
are able to obtain the yields they do under the cireumstances.
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NOTES AND COMMENTS.
Contents of Present Issue.

In the editorial to this issue tropical crops are

considered in two groups
—those whose produce is in

the nature of fruit: and those whose produce is derived

from vegetative growth.

Un page 14.S will be found an interesting article on

seed selection in the cultivation of Hevea rubber.

The precarious state of the world's supply of cereals

and its distribution is brought out in an article on page
150.

Insect Notes, on page 1.54, deal with insect pests

in Barbados in 191-5- KJ, also 'with the pink boll worm
in Brazil. Plant Diseases consist of two short articles

concerning diseases of the >ugar-cane in the West Indie.s.

'Curare' or 'Ourali' Poison.

Particular interest centres around the vegetable
poison known as 'Curare' on account of recent attempts
to poison the British Prime Minister by means of it.

'Curare", which is only one of its many native synonyms,
is an extract from the bark of Strychnos toxifera,
Schomb. (X. O. Loganiaceae) mi.xed with other,

possibly inert, substances. It is prepared as an
arrow poison by tribes of Indians in British Guiana,
French Guiana, Venezuela, northern Brazil—in fact

throughout the whole ot north of South America, and
is most powerfully to.xic in its effects. According to

the British PharmaceiUical Codex, the constituents

and strength ol the drug vary in different specimens.
The chief poisonous principle is the alkaloid cura-

rine, Ci,,H.jf|N.jO, which has been obtained as a yellow-
ish-brown powder with a bitter taste. Its action

in the human system is to paralyse the motor nerve-

endings in striped (or voluntary) muscle, death occur-

ring from respiratory failure. In larger doses it also

paralyses the nerve cells. Curare is almost inert

when taken by the mouth, probably owing to its rapid
excretion and to the destructive action of the gastric

juice. It is used medicinally, by hypodermic injection,
in the treatment of tetanus, hycrophobia, and strychnine

poisoning, but the dose is never pushed to the stage of

motor paralysis.
Some interesting details regarding the poison and

its manufacture are given in the West India Committee
Circular (March 8, 1917). Before it is ready for use, the

concoction, which is usually of a jelly-like consistency,
is left in the open for a few days. As to its effective-

ness, a fowl slightly pricked with a dart on which the

poison had been smeared ceased to live (for that is the

only way to ili-scribe the apparent symptoms of the

poison) in about six minutes.

Berseem or Egyptian Clover.

The crops grown in Egypt are very various, but
the three kinils which constitute the basis of Egyptian
agriculture are clover, corn and cotton. Corn constitutes

the food of the people, and consists of both maize and
wheat. Although in the outside world cotton is the

best-known Egyptian crop, it is nevertheless a side

issue— the surplus crop made possible by a fertile soil,

and one which is sold out of the country thus constitut-

ing the princij)al source of national income. Accord-

ing to Dr. Law rence Balls, the primary source of wealth
in Egypt is clover. This crop is grown to increase the

nitrogen and humus content of the soil, and to serve as

a green fodder for animals. In Egypt it is known as

Berseem. <^)uite recently it has been suggested that

this Egyptian clover, which is peculiar to Egypt, might
succeed in the West Indies. While the suggestion
possesses points of interest, it would not seem that the

introduction of Egyptian clover, even if it proved suc-

cessful, is really required, on account of the large variety
of green dressing and fodder crops already under cul-

tivation in the.se islands. However, the fact that, ,iii
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•average cutting of clover in Egypt produces about

•S tons per acre, which means that on good land the

total crop may amount to -50 or even 60 tons of green
fodder irom an acre of land during seven months,
makes this crop appear attractive, especially from the

point of view of the stock owner. Furthermore its

cultivation is of the simplest, but to produce the high

.yields mentioned above, irrigation would be required

«xcept in districts of adequate rainfall. The experience
in the past has been that leguminous fodder crops are

somewhat particular in respect of conditions of environ-

ment: thus even seed of alialfii raised in Arabia would

not produce a satisfactory crop in the West Indies.

It would be of interest, however, to try this clover

experimentally, and perhaps arrangements may be

made to conduct such an experiment in one of the

islands.

Further Note on Berseem.

Since the foregoing was written a recently issued

Bulletin (No. (56) from the Agricultual Research In-

stitute, Pusa, has been received dealing with berseem

as a fodder crop for India. This Bulletin contains

several additional facts to those mentioned above in

regard to this clover crop in Esjypt. It is stated that

two to three months after sowing the crop is ready for

the first cutting. After that the number of waterings

required varies according to the soil. In Egypt, berseem
is commonly grown in rotation with cotton; sometimes
it is sown among standing cotton and when ready for

the first cutting, is cut down with the cotton stalks.

The best way to grow Egyptian clover would seem to

be after maize, since this allows plenty of time during
which to plough the land. In considering berseem as a

possible West Indian crop, it must be borne in mind
Dhat both in Egypt and India the clover is a cold weather

crop. As such in those two countries it is of great

importance, and its place cannot be adequately filled by
any other. It may be noted that berseem produces
excellent hay, which is a matter of some importance.

According to the Agricultural Gazette of New South

Wales, berseem has been satisfactorily grown in that

part of Australia. Undoubtedly its trial in the West
Indies would be worth while on account of its great
value as a fodder as distinct from a green dressing crop.
As already intimated, berseem has also great powers in

regard to the maintenance of the soil's supply of

P^it]-fio-en.

Cotton and Fibre Papers in the 'West Indian

Bulletin'.

Two scientific papers on the classification of West
Indian Fibre-Agaves, and on the inheritance of the

li'iiniber of teeth in the bracts of species of cotton, appear
in the recently issued number of the West Indian

Bulletin. The first paper should prove helpful to those
concerned with the collection or distribution of sisal

plants, and there are indications of increasing interest in
this direction in some of the islands at the present time.

The paper on inheritance in cotton, by Mr. S. C.

Harland, B.Sc, of St. Vincent, ends with the following
conclusions:—

It has been shown that different varieties of cottoa
are characterized by differences in the number of teeth
in the bracts. It may be stated that frequency polygons
of such different forms as those of Sea Island, St. Croix

Native, Upland, and Cauto, imply ditfei-ences in game-
tic composition in respect of the character.

'When cros.ses are made between types differing ia

the number of bract teeth, the F; 1 in the case of two
of the crosses showed complete dominance of the larger
number of teeth, but in the third case the F 1 exhibits

intensification, and has a larger number of teeth than
either of the parents.

Having regard to the fact that certain cottons are

known to have bracts from which teeth are absent, it

seems fairly clear that it is possible to get at least six;

homozygous types ditfe'-mg constantly in the number
of teeth. Hence at least uhree factors may be concerned

in the production of the tooth value of the cotton

possessing the highest number.'

Breaking up Pasture for Sweet Potatoes.

In the issue of the Agrlculturtd Xews for April 21,

1!J17, we published a short article explaining the

difficulties attendant on the converting of pasture into

arable cultivation, more particularly with reference to

conditions in the British Isles. In the article it was

prophesied that there wo"ld be a tendency to dig up
West Indian pastures in answer to the call for the

cultivation of a greater area of ground provisions. In.

certain places this is being done. Considerable areas

of pasture are being forked up, and it is chiefly
intended to plant sweet potatoes on these new areas.

In regard to the difficulties of obtaining a good
tilth in this land, it must be remembered that sweet

potatoes as a crop are not so particular as to tilth as

crops grown from seed. However, the land must be
weathered down into good heart by sun and rain. The

following is what Mr. A. J. Brooks says regarding
sweet potato culture in St. Lucia:—

'Much better results would be obtained if all the

leaves were removed from the' cuttings before being

planted out. The banks as a '

rule are poorly made.

The land being scraped rather than dug, is the chief

cause of poor yields being obtained. To produce heavy

yields of all root crops the land must be worked do

a deep tilth to provide sufficient space for the tubers to

swell. One deep broad bank would yield more pota-
toes than two shallow ones."

Cultivators do well to note these facts, particularly
where a hurried attempt is being i-pade to convert pas-
ture into arable land.
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INSECT NOTES.

INSECT PESTS IN BARBADOS IN

1915-16.

The Report of the Barbados Departmeut of Agriculture

for the year ended March 31, 1916, has been published as

a Huppienient to the Barbados Official Gazette of April 16,

1917.

The portions of the above report which are concerned

with insects will be dealt with in the following notes. The

Superintendent of the Department, Mr. J. E. Boveli, refers to

the establishment of the parasite of the brown hard back

(Phytalvs smifhi) in Mauritius, while Mr. J. S. Dash,

Assistant Superintendent, gives an account of the more

important pests of sugarcane and other cultivated crops.

TIPHI.V P.VRALI KLA IN .M .'\UEITIUS.

The brown hard back (Phi/talus smithi) has been

a serious pest of .sugar-cane in Mauritius for several years,

and the Government his been spending large sums annually

in fighting it. Mr. F. A. Stockdale, Director of Agriculture

in that island, has stated that for the year ended June 30,

19 1 4, nearly .36,000,000 beetles had been caught and paid for,

and in addition the planters had caught over 1,000,000, but

in spite of all they were only just keeping the pest in check.

Mr. Boveli publishes a report from M. d'Emmerez deCharmoy,

Entomologist in Mauritius, stating that Tiphia 2MraUelaha.s,

become established in two distinct localities in that island.

It is of interest to note that the adult Tiphias were

observed feeding on the nectaries of C'oriha interrupta.

Although the numbers of Tiphia in Mauritius are at present

small, there is every reason to expect that this parasite, given
suitable conditions will spread throughout the grub-intested

area, since the supply of fond is still apparently unlimited,

in spite of the unceasing collections of Phytalus grubs and

adults that are being made.

(In this connexion it may be mentioned that the para-

sitism of Phytalus smithi by Tipiiia paraUula was first

discovered in Barbados in 1912 by Mr. W. Nowell, then

Assistant Superintendent, and it was mainly through his

efforts that a shipment of Tiphia material was subsequently
made to Mauritius.)

SUGAE-CANE INSECTS.

There are three pests of sugar-cane which require the

constant attention of planters in Barbados. The.se are the

root borer (DiKfirepes abbreviatus), the brown hard back

(P/iptalvs siinthi), and the moth borer (Diatraea saccharalis).

The root borer has for several years been most prevalent

on many estates situated on the lower levels of the island,

and does most damage in fields where no thorough system of

crop rotation is practised. The recommendations for control

given in former reports are again emphasized, namely,
collection of adults and egg masses, rotation of crops, and

digging up of stumps in infested fields immediately after

the reaping of the crop.

The brown hard back is apparently kept down by its

parasite in some districts, but even in these localities it is

always to be reckoned with as a potential pest, since it

cannot be reasonably expected that Tiphia will keep it under

conqjlete control. There are other districts, however, where

Pliytalus apparently occurs without its parasite, and attempts
to introduce Tiphia into these districts have not, so far been

altogether successful. The beetles begin to appear at night
about May or June and should then be collected and
killed.

The moth borer is generally distributed without being
a serious pest in any one locality, but taking it as a whole,
this insect is probably not behind the above-mentioned pests
in actual damage done to sugar-cane. Mr Dash again uryes
the systematic collection of the egtimasses and preservation
of the egg-parasites as measures of control, but these methods
to be effective must be generally and systematically carried

out.

Other pests of sugar-cane observed durins; the year are

the mealy bugs Pseudococcus calctolai iae and /'. saccfiari.

Delphax was not noticed This leaf-hopper is probably
checked by its parasite Ana(/ns flavescens.

I'ESTS OF MISCELLANEOUS CROPS,

These were not as prevalent as usual. Mention is made
of injury done to tomatoes by the larvae of a cut worm
(Prodenia dolichos), which were found boring into the fruit.

Scale insects were not as abundant as in the previous year.
The scale fimgus Ce/ ha/osporitmi lecami is being cultivated

and will be distributed as occasion demands.

THE PINK BOLL WORM IN BRAZIL.
In the Agricultinal A^ews of April "21 . 1917, mention was

made of the appearance of the pink boll worm in Mexico from

Egypt, and of the danger to which the cotton-growing districts

of the Americas and of the West Indies are now exposed.
The following note taken from the Journal of Econumic

Entomology for A[iril 1917, is given as an illustration of the

importance of quarantine against injurious insects:—
Early in 1914 Mr. K. Q. Green, an American engaged in the

encouragement of eotl:)ii culture by the Brazilian Government,
made a careful survey of the cotton belt of Brazil. He was look-

ing especially lor the boll weevil and the pink boll worm.
Neither insect was found in the course of considerable travel
and extensive examinations of seed. Late in 1916 Mr. Green
made another trip over the same territory and found that
the pink boll worm was generally and throughly established.
The way in which the insect was introduced is clear. In
1913 the Brazilian Government agitated the cultivation of

Egyptian cotton in that country. An agent was sent to

Egypt and large quantities of seed were shipped to Brazil.
No i)recautions were taken as to the seed obtained, and it was
all admitted to Itrazil without fumigation or other treatment.
The Brazilian Government has inspectors located in every
State capital. The seed was distributed to these inspectors
and in turn by theiu to local representatives. This was
probably as thorough a method of disseminating an in.sect

as is possible. The Brazilian Government now realizes what
has been done and various Senators seriously consider an
enactment requiring the burning of all the cotton fields ia

the Republic'
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A RECORD OF AVERAGE PRICES. GRENADA DEPARTMENT OP AGRICUL-

In the Times Trade Supi}Uinent\hom\oVL\ for April 191
,

is given in diagrammaiic form the fluctuations of the prin-

cipal markets daring the previous three months—January,

February, and March. These include cotton, wool, prices of

flax, hemp and jute; "il seeds and oil /soya) beans; butter

and cheese; sugar; price-!
of feeding stuffs; meat prices; prices

of breadstuflfs; tea, coffee and cocoa prices—the fluctuations

in each case beina indicated by a chart. Of these commodities,

those which may be regarded as of more direct interest in the

West Indies >ire sugar, te^, coffee and cocoa.

As re<"<rds sugar, which had been under discussion more

than any other staple during the past month, the chart shows

an absolutely unbroken .series of level lines throughout the

three months This article, as is well known, is under

Government control, but it is pointed out that the Govern-

ment control does not mean an unchanged price—the

price of maize, fur instance, within the month controlled, had

been advanced half-a-crown per quarter;—consequently, there

are other factors which have conduced to the maintenance of

a uniform price for .sugar during the three months under

review: sufficient supply, for example, hid throughout been

forthcoming at an unadvanced price. Imports since January 1

have exceeded the home consumption by 325,000 cwt., and

stocks have risen to 2,100.000 cwt.

The prices of tea, coffee and cocoa, on the other hand,

show considerable fluctuaiion. During the month of January

tea remained normal, but from February 2 and throughout

that month the chart show§ a steady rise to 160s. per cwt.,

at which figure the price remained normal to the end of

March. Coffee remained normal up to the middle of February;

then there appeir to have been a steady ri.se to the end of that

month, and fairly even normality from that point through-

out the month of March. In the case of cocoa, there is evidence

of a somewhat rapid rise shortly after the middle of January,

at which point prices remained level until February 2. when

therp was a gnid'nl and continuous ris" througlnnt the month

of February and up to the beginning of the last week in

March, from which point the line remained level.

In regard to the fluctuations in these last thiee items,

the following observations are made: 'We seem to be using

tea at the rate of a million pounds weight daily, which is

a moderate quantity. As we have also reduced our exports,

things are not so bad, despite the fact that since January 1

we have received 1 9,000,000 ft. less than last season. The

excitement at the gr'icers' shops has no correlative on the

wholes tie market. The price of common lea has receded

a little from the advance induced by Governnjcnt intervention

in February, but owing to China tea being under bare

quality, grades generally are maintained at a high pnc.
As we apprehended, the uprush in common coffee wii< quietly

stayed. Its sales are good; consumption barely an ^.verage.

Fine cofi"ee is also cheaper; it is a luxury and aristocratic di nk

of a class that is now ecooomizing Nor does it attract the

munitioneer. Cocoa is dearer. The supply seems sufticient

for current wants. As we go to press we hear that without

price change, tea, coffee, and cocot are all a trifle in

buyers' favour
'

TURE.
Some interesting items appear in the Progress Report

on the work of the Grenada Department of Agriculture for

the quarter ended March 31, 1917. Weekly observations

on the prevalence of thrips, and the general conditions pre-

vailing in selected fields on four cacao estates were commenced.

There was also submitted a report on the results of a pre-

liminary trial of Sporotrichum globuliferum in thrips control

work. The results are stated to have been distinctly

encouraging, and are said to justify the trial of this fungus

under field conditions. The possibility of producing a local

supply of the fungus for further experimental work is receiving

attention, and the proposals for work in this connexion are

in due course to be submitted to the Board of Agriculture

for consideration.

Work in connexion wiih the storage of corn his been

continued. Fumigation of the corn and germination tests

have been carried out at intervals. Records of this work

are being kept for publication on completion. The results

up to the time of writing in regard to the control of weevils

and grain moths, and preserving the vitality of the seed were

satisfactory. Germination tests conducted on samples of

seed from the bottom, middle and top of the bin, on March

27, gave an average viability percentage of 93. Arrange-

ments for the local distribution (jf the seed are being made.

Work in the Botanic Gardens during the quarter has

consisted in the usual routine work together with a good deal

of special work connected with the raising of plants for distri-

bution. Considerable activity has been shown in regard to

the raising of lime seedlings, and the propagation of budded

oranges and grafted mangoes has been continued. A large

quantity of coconut plants has been raised and distributed.

Particularly noticeable has been the large amount of beans

and peas distributed for planting. The demand for seed

of the horse bean {Canavalia endforiids) exceeded the supply.

Since the harvesting of the crop began over I ton of seed

had been distributed.

Apart from special work in regard to pests and diseases,

the above are the principal features of what may be described

as the internal work of the Department for the quarter under

review. In the country districts considerable activity has been

shown by the instructors who have, in addition to doing

general instruction work in the several parishes been active

in working up the Prize holdings competition for the coming

year. Normal progress is reported in regard to land settle-

uients. In regard to cotton, a competition for encouraging

improvement in the cultivation of this crop in Carriacou has

been started and favourable progress is reported up to date.

The forestry inspection work in Grenada has been continued

during the quarter, and it is hoped to complete it during the

favourable weather prevailing
at the time during which the

present report was compiled.

DEPARTMENT NEWS.
Sir Francis Watts. K.C.M.G., D.Sc, Imperial

Commissioner of Agriculture for the West Indies,

returned to Barbados on May 14, 1917, after an official

visit to Jamaica in connexion with the establishment of

a sugar industry in that Colony. 8ii Francis Watts left

Barbados for this visit on February 19.

A new book on drift seeds, entitled Plants, Seeds and

Currents in the West Indies and Azores, by H. B. Guppy (Wil-

liams and Norgate, 25s. net) has recently been well reviewed

in several publications.
The Times refers to the exhaustive-

ness of the treatment of the subjects in this book as monti-

mental and the result as an indispensable authority tor all

future students of the subject. The Great Western Radway

Company, in England, hopes that the West Indian seed

drift will serve as an attraction to the Cornish shores on

which it is cast. This little point indicates the extensive

nature of the subject dealt with.
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GLEANINGS.

A note in the Experiynent Station Eecm'd, which refers

to a Louisiana report, states: 'the polj-phenol content of

juices coulfl be reduced by topping cane low, using tops for

planting. This would result in a distinct improvement of

the colour of juices.'

According to Items of Departmental Interest for April
received from St. Kitts, there was considerable activity in the

distribution of planting material for provision crop.- during
the month. The di.stributiou was as follows: 2, 400 cassava

cuttings, 600 sweet potato cuttings, 157 lb. of yams and

SO R>. of eddoes.

Information has also been received from .St. Kitts to the

effect that the acreage under cotton in that island and Nevis

•will be considerably increased this season on account of high

prices. Where possible the seed has already been planted,

and in some districts the young crop is looking very

promising.

Australia continues to agitate for an extension in the

cotton industry of that country, and it would ajipear that the

principal reason is to obtain cotton waste for the production
of explosives. A short tine ago, according to the Agricul-

tural Ga-.ette of New South Wales, the following resolution

was passed: 'That a Munitions Cotton League be now formed,
to press forward the production of cotton in Australia, so

that it mav be available for the manufacture of munitions.'

According to data published by Mr. A. L). Shamel in the

Montlihj Bulletin of the Califorjiia Stnte Commission of

Horticidture for February 1917, the factor of relative humid-

ity is of as much, if not greater, importance in the storage

of fruits than temperature. There are indications that

a proper regulation of teinperalure and relative humidity may
lead to the preservation of fruit for long periods of time with-

out the necessity of refriseration.

According to advices received from St. Kitts, the old

cane crop is being rapidly reaped in that Lsland, especially

in the Central Factory districts. The juice is stated to be

particularly good, and the returns are very sati.sfactory. It

is reported that the young cane crop has felt the drj' weather

and the late planted fields arc very backward. During the

iast few days previous to the time of writing showers had

fallen which should hel|> to improve matters considerably.

Notes which appear in the Agricultural G'cette of Neiu
South Wales for February 2 suggest points to teachers,
which may also serve as a guide to farmers and farmers" sons,,
who wish to make observations of maize in order to-,

familiarize themselves with various details that do not

generally come under notice in the ordinary way. The
directions given for a practical study of the different parts of
the corn plant are excellent, and we strongly recommend the
notes to the attention of West Indian teachers.

An interesting paper appears in the Geographical Journal
for March 1917, on the Geography of the South American
Railways. This article should prove of particular interest
to British Guiana, since it deals largely with Brazilian rail-

ways, though the Argentine lines are equally well described

together with these railways in the other Republics of South
America. The paper, which is to be continued, is illustrated
with several striking photographs including one of the cable^

hoists, Sao Paulo railway, Sao de Mer, Brazil.

In a note in Xnture for February 6, 1917, reference is-

made in an appreciative way to the careful study made by
Father C. B. Dawson, M A., of that most remarkable bird,
the Hoatzin (Opisthocomus crislatus) The results so far
obtained are given in Father Dawson's 'Hand-lis-t of the
Birds of British Guiana'. It appears that in the case of the
bird referred to, the mother feeds the young as young
pigeons are fed. That is to say, the method is thi- same, the

young abstracting its food by thrusting its head down the
mother's throat.

Dr. E. J. Russell, writing in Nature on the scientific

aspects of glass-house cultivation says that, 'in the case of

cucumbers, phosphates in some circumstances actuall>- depress
the crop as has been noted elsewhere with cotton and sugar-
cane.' This reference is doubtless made to West Indian
experimental results, but it is very doubtful whether there is

any conclusive eviilence to show that phosphates have
a depressing effect in the West Indies, though they have
frequently been shown to be accompanied when used as a
manure by pecuniary loss.

Reported in Soil Science for March 1917, are the results
of an experiment showing some of the effects upon seeds of
small applications of copper sulphate, sodium carbonate and
sodium chloride to the soils in which the seeds are planted.The effect of copper sulphate upon corn did not show
differences large enough to indicate whether this salt
increases or decreases ab.sorption when applied in small
amounts. Small applications of copper sulphate increased
the absorption of bean seeds. Small applications of sodium
carbonate increased the weight of all kinds of seeds used in
the experiments.

A copy has been received of the St. Lucia rainfall returns
for 1916. The heaviest total rainfall occurred at Woodlands
where it amounted to 144-13 inches. The lowest rainfall was
at the Agricultural and Botanic Station, Choiseui, where
59-81 inches were recorded. At the Botanic Gardens in
Castries the total rainfall for the year was 110-48 inches
A useful feature of the table under notice, and one only
recently introduced, is the column giving the number of days
on which rain M], which enables one to calculate the effective
rainfall. Tliis observation is now being made in most of
the West Indian islands.
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POULTRY NOTES.

ROUP.
Information regarding the nature and treatment of

roup, which is admittedly the most dreaded because it is

the most widespread, disease of poultry, aad the one more
diflicult to handle than all others put together, is contained

in an article in The Agricultural Gazette of Xcc: South

Wales, for March 1917.

Much has been written in connexion with roup,
«nd various remedies have been suggested from time
to time for eradicating the disease. There is a wide-

spread notion amongst poultry keepers that, so long as

everything is kept clean, fresh clean water regularly supplied,
the poultry house disinfected, and the chickens do.sed with
chemicals from time to time, immunity from disea.se is

sufficiently ensured. But this is a fallacy that is calculated to

keep poultry keepers from a proper appreciation of the real

cause. Cleanliness and sanitation, while commendable and,
of course, (juite necessary to the health of the birds, are not
sufficient in themselves to keep away roup. Good, airy,
well-ventila led poultry houses, and .-^iruug well-developed
stock are the best safeguards against this.

The remedies suggested in the journal above-rjuoted

appear to be simple, practical and inexpensive. It is

stated that scientific research into the nature and cause

of this disease amongst poultry has established the fact

that it is net caused by any one specific microbe, hut by
a class of microbes; hence the difficulties in the way of

preparing a serum with which to combat it as is done in the

case of diphtheria in human beings, although the two
diseases are in many respects .analogous, and, indeed, the

disea.se of poultry is often called diphtheric roup.
There are three recognized kinds of the disease known

as roup. The tir.-t, and most difficult to cure is ih.at affecting
the head with a putrid discharge from the nostrils, comni n-

cing like a catarrh, and often spreading to the eye, which
becomes swollen and filled with pus. The best method of

treating this form of roup is to syringe out the nostrils, and,
if neces.sary, the eyes, at least twice a day with equal parts of

peroxide of hydrogen and water; but the following may also

be used with some measure of success: kero.sene (undiluted),
or a strong solution of permanganate of potash, or boracic

acid and salt solution, using a teaspoonful of boracic acid

and half a teaspoonful of common salt dissolved in half-pint
of boiling water. If no other suitable .syringe is handy,
a common sewing machine oil-can may be used for the

purpo.se. A good way to get the bird to clear its head and
nostrils of the mucous is to submerge the head up to the

eyes in a .solution of permanganate of potash made about the

colour of claret. The immersion should take place for a few

seconds, the birds head being held in such a position thai it

cannot breathe without taking in the solution; this will cause

it to eject much of the objectionable matter. If this is done

previous to the syringing, the latter will be much more
effective.

The second kind is what is known as diphtheric roup.
This may be recognized by a thick, fUse membrane somewhat
of the character of mucous filling the throat and mouth. This
is most deadly if left to itself, as it will quickly choke the
bird; but it is, perhaps, the most easily trea'-,ed. Flowers of

sulphur lightly dusted into the mouth and throac twice

daily for two or three days, will usually clear it.

The third variety is known among poultrymen as

canker; this form is less prevalent, and, perhaps, less

contagious than are the others; but it attacks young and old
alike. It has, however, a less debilitating effect upon the
birds. In fact, they may have this disease and still appear
in the best of health. The .symptoms of canker are a gasping
or choking sensation, and the bird will sometimes cry out
in its endeavour to get its breath. Upon examination they
will be found to have a cheesy-looking substance growing
round the windpipe, and sometimes in the mouth on the side
of the throat or even on the tongue. In cases where it is

round the windpipe it may grow to such an extent as to

block up the air passage, causing asphyxiation.
The remedy is to remove this substance with a piece of

wire bent in the form of a small loop, taking care that the
affected part is not made to bleed; also, when round
the windpipe, that no particle is allowed to fall in that

aperture, or the result will be fatil. After the removal
of the substance the affected part may be painted with a
saturated solution of permanganate of potash, or glycerine
and iodine in the proportion of 1 part iodine to 10 of glycerine.

Another, but rather drastic, remedy is to apply very finely

powdered bluestone and permanganate of potash in equal
quantities well mixed. In each case the remedy should be

applied twice daily.

Spraying Yellow Pine-apple Plants with Iron
Sulphate Solutions.—The yellowing of pine-apples on the
black manganese soils of the island of Ohau in Hawaii has been
a serious problem to growers for a number of years. From
a study of the ash analyses of different kinds of plants, it has
been found that the plants to which the manganese soil appear-
ed toxic, such as pine-apple, corn, pigeon pea, have less iron in

their ash when grown on manganifetous soils than when grown
on normal soils. Ash of such plants as gu^vas and weeds

growing wild on the manganese soils without apparent ill

effects showed no decrease in iron, yielding even more iron

than when grown on normal soils. The other elements in the
ash showed no such significant variation. It thus appears
that the unhealthy growth on the manganese soil is due to
lack of iron in the plants, and that the plants are suffering
from iron starvation in spite of the abnormally large quan-
tities of iron pre.sent in the manganese soils.

According to Press Bulletin No. 51, issued by the Hawaii

Agricultural Experiment Station, Honolulu, which deals

with these matters, the application of solutions of iron salts

to the leaves has been found to be the only promising treats

ment. The application of iron to the soil has no effect.

Extensive experiments conducted have demonstrated the

practical value of the iron spray treatment, especially if the

spraying is carried out directly the first indications of yellow-

ing make their appearance It is hardly necessary to enter

here into the details of the work since this affection of the

pineapple does not occur in the West Indies. Details may
be obtained by reference to the Bulletin quoted in the course

of the foregoing note.
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PLANT DISEASES.

The conclusion reached is that the disease is not of

a virulent nature, progress being slow, and so far as could be

seen, confined to canes whose normal growth has been inter-

fered with, apparently, in the outbreak under consideration,

by the wrenching action of strong winds or the presence in

the stool of the root fungus Marasiuiiis sacchaiH.

CEPHALOSPORIUM DISEASE OF
SUGAR-CANE.

The Report of the Barbados Department of Agriculture,

for 1915-16, issued as a supplement to the Official Gazette of

April 16, 1917, contains an account by Mr. J. Sydney Dash,
Assistant Superintendent, of the epidemic of a sugar-cane
Btem disease which occurred in that island in 1915. Some
notes on the subject appeared in the issue of this Journal

dated January 1, 191(>. The outbreak had a distinctly

curious history. In the absence of any obvious irregularitj-

in the weather conditions, and although there is good
reason to believe that it is not a recent introduction, the

disease assumed epidemic form with apparent .suddenness

and with a wide distribution.

Appearances suggested the beginning of a severe attack,

(but its progress was arrested as quickly as it had begun, and

the actual damage done was not serious. So far as is known
to the reviewer there has been no notable recurrence this

Jfear.

The principal addition to our information afforded by
Mr. Dash's account lies in his description of inoculation

experiments carried out with lultures of the Cephalosporium
isolated from the diseased canes.

•Some fifteen sound, healthy canes were selected for the

purpose and the wounds were made with a sterile cork borer:

the cylinder of cane was rejilaced in the hole after a drop of

the spore material had been put in with a loop needle, and

finally a piece of sterile cotton was bandaged over the wound
for protection. The inoculations were made on December 28,

1915 Un February 8, 1916, the first examination was made;
two inoculated canes were examined and a similar number of

<ontrols. Near the wound the tissues were generally invaded

by the fungus, which was re isolated Further away from the

wound the fungus followed the track of the fibrovascular

bundles. The infection extended one internode each way
from the point of inoculation. In the controls, only
the injured cells around the wound were discoloured

but no fungus was found. On March 30 another

«xamination was made; four of the inoculated canes were

removed. Infection had taken place but little progress was
made beyond the results of the first examination. On May IS

the remaining canes were removed. After a period of four

and a half months, only in two instances was the fungus
found to have penetrated almost the entire cane, and these

two canes had evidently sustained injuries of some sort; one

was damaged by borer at the root and the other showed signs
of an incipient attack of Colletotrichum near the base. In

all the others the fungus had made very slow progress,
two internodes on each side of the one which had been

inoculated, were the most that had become infected.

One control was attacked by weevil borer near the

wound and was useless for comparison. The remainder

only showed discoloured tissues near the wound but no

fungus was present, neither did they show any discoloration

of the bundles as noted in the inoculated canes.'

SUGAR CANE DISEASES IN PORTO RICO.

The Fifth Report of the Board of Commissioners of

Agriculture of Porto Rico, for the year ending June 1916,

contains a report by the Pathologist, Mr. John A. Stevenson,

on diseases of sugar-cane.

The report opens with the statement that there has

been heavy loss from cane diseases in the season referred to.

This has not been due to the introduction of any new
and strange diseases, or to any sudden assumption^ of

virulence on the piirt of those fungi already occurring on^the

island, but rather has been the result of an accumulation of

disease due to a favourable combination of climatic and cul-

tural conditions. The trouble has occurred in a compara-

tively dry region of the island, and for the most part in the

fields of small holders.

The conditions described are such that no one acijuainted

with cane growing would be surprised at the result. The

high price of sugar has led to a great extension of the acreage

planted, for which neither cultivation nor fertilizer wa&

adequately available; and this on heavy long-tilled soils.

Excessive rainfall in November and December was followed

by severe drought in February, March and April.

The general effect was to be seen in a stunted appearance
of the fields, poor colour of leaves, and the presence of blank

spots where stools had died out completely. The stalk.s

were small, with close joints, and the internodes discoloured

or more or less completely covered with deadened irregular

areas, sometimes not extending deeply into the tissues, but

at other times forming deep cankers. The few living leaves

were narrow and jieculiarly mottled. The lower leaf-sheaths

were commonly cemented together by the white mycelial

growth of one or more of the fungi connected with root

disease. The underground portion of the stools was in

advanced cases dry-rotted and permeated by the white

mycelium of the 'stellate crystal fungus.'

The picture thus presented is not, in its general aspect,

an unfamilar one in these Islands. For want of a wider term,

the type of trouble depicted is commonly called root disease,

sometimes, perhaps, froghopper blight. With the definite

clear-cut effects which may be produced by Marasmius or

Tomaspis it has little intrinsic connexion, and it calls for the

ministrations of the agricultural instructor rather than those

of the pathologist.
W.N.

The influence of certain carbohydrates, chieHy sugars,

on green plant.s is described in a note in the Experiment
Station Record, Vol. XXXVI, No. 2. Corn (maize) was

found able to absorb through its roots and to assimilate

certain sugars, which resulted in increased growth of the

plant. The sugars in the order of their beneficial effect on

the plants when grown in the light were glucose and fructose,

saccharose and maltose. In the dark, glucose gave the most

beneficial results. With Canada field peas (Pistitu ixitirum)

growth was found to respond markedly to the presence of

sugars, the order of their beneficial iuHuence being saccharose

glucose, maltose and lactose.
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WEST INDIAN PRODUCTS.

DRUGS AND SPICES ON
MARKET.

THE LONDON

Mr. J. R. Jackson. A.L.S., has forwarded the fol-

lowing report on the London drug and spice market,
for the month of March 1017:—

Though there was a distinct declineHn the amount of

business transacted in the produce market at the beginning
of the month (March), prices generally were firm, and in

many instances were advanced from those prevailing in

February. These remarks refer specially to ginger, nutmegs,

pimento and citric acid. Later on in the month there was
a slight improvement in the number of purchases which,
however, continues very restricted, the quantities purchased

being only sufficient for current needs. The following are

some of the principal details.

lilNGER.

At the first spice auction, .Jamaica was quoted at 8.5s. to

105s. per cwt., washed Cochin at froiij 60s. to 65s. and
African at 45s A week later the quotations had risen to

-90s. to 95s. for common to good common Jamaica, and 100s.

to 110s. for medium to good, while 65s. to 67s. 6cf. wa.^ asked

i'or washed Cochin. At the sale on the 14th of the month
some 337 bags of rough washed Cochin were brought forward

-and 173 sold at increased rates, partly yyormy fetching 6 Is.

per cwt. Some 80 bags of limed Japanese, slightly wormy,
were also offered and bought in at 50s. per cwt. (.^uite at

the end of the month it was reported thai these prices were

being maintained or even exceeded at po;ts of arrival.

NUTMEGS AND MACg.

Nutmegs were in good supply at the spice auction on the

:21st when 224 packages of ^Vest Indian were offered and sold

at steady rates: 45 packages of West Indian mace were also

offered and sold at an advance on previous rates of from

Id. to '2d. per Bf)., good bold fetching 2s. to 2s. 'Id. per ft).,

fair Is. 9(?. to Is. llrf., ordinary Is. Id. to Is. f^d., and

broken Is. to Is. '2d.

SAKSAl'AlULLA.f

There has been very little business in this drug during
the month. At the first auction on the 8th of the month

sarsaparilla was represented by 13 bales of native Jamaica,

7 of Lima, and 50 of Mexican: only 7 bales of the first

were sold, and none of the other two. Of the first named Is. id.

per ft), was paid for 5 bales of red and yellow mi.xed, and

Is. 2>d. for 3 bales of yellow. At the end of the month it

was reported that there was a great scarcity of this drug
from all sources, and consequently much wanted.

CITRIC ACID, PIMENTO, ANNATTO, CASSIA FISTULA, KOLA,
LIME JUICE, LI.ME OIL, AND Ca'sHEW NUT.S.

At the beginning of the month citric acid was (fuoted up
t(i 3s. 4d. per ft>., a price that prevailed up to nearly the end,

when it advanced 3s. 5cZ. Pimento advanced at the beginning
•of the month from 4|rf.to5(i. peril),, but declined again towards

the close to 4,',d. At auction on the 8th of the month some

20 bags of annatto seed from Jamaica were offered, but

failed to find buyers, 9d. to \ikl. per B). being asked. At the

same auction 58 baskets of fair Java Cassia Fistula pods were

offered, hut also failed to find buyers; 50s. per cwt. was

Asked. Kola was well represented at the first auction by
221 packajjes,

all of which were dinpo.sed of at %d. per lb.

for fair .Java halve.?, 5 Jrf. being paid for fair West Indian halves
and whole. Later on in the month some smaller ([uantitiea
were received from West Africa, which were disposed of at
from id. to 4|(/. per ft). At the first auction on the 8th of the
month a puncheon of brown West Indian lime juice was sold
without reserve at 9rf. per Itj. Towards the end of the month
it was stated that good West Indian was plentiful, with
a quiet demand at 2s. 9(i. per gallon. Lime oil at the first;

auction was represented by 12 ca.ses, all of which were

disposed of: West Indian distilled fetched 8s., at which price
it remained at the end of the month. Cashew nuts were
in good supply at the first auction in the month when 196

packages were offered but none were .sold. Later on it was

reported that there was a good demand at 75s. per cwt.

GALL PATCHES OP ANTIGUA SOILS.
In a paper published in the recently issued number of

the West Indian. Bullelin(\o\. XVI, No. 2), Dr. H. A Tem-

pany explains the origin of these curious areas in the lime-

stone district of Antigua which are incapable of producing
satisfactory crops of sugar-cane.

The question has already been considered in a paper hy
Dr. Tempany on the soils of Antigua, in which it has beea
shown that the effect in question is due to physical abnor-
malities or to the presence of excessive amounts of calciuiit

carbonate in the soil. Chemical analyses of such soils show-
that they contain large amounts of alkali soluble in hydro-
chloric acid. The suggestion put forward is that the result is

probably due to the presence of sodium carbonate in the soiL
Further investigations have fully confirmed this view.

These investigations have comprised examinations of the
water extract from gall patch soils; the cultivation of canes ia
tubs containing gall patch soils, which in the one case wa.*

untreated, and in the other had been thoroughly washed out;

with rain-water; the e.xamination of the leaves of etiolated

cane plants growing on gall patches in comparison with
leaves from healthy canes; and the investigation of certain

biological activities of gall patch soils.

The results indicate clearly, that the effect in question is

due to the presence of sodium carbonate in the soil. The

origin of this sodium carbonate is attributed to interaction

between the calcium carbonate and the .sodium chloride

dissolved in soil water, and brought up from saliniferous

deposits at deeper levels.

The illustration (A) in the Wtst Indian Bulletin shows
the growth of sugarcane in a sample of 'gall patch' soil

washed out with successive floodings of rain-water for a week;
and (B) cane growing in untreated gall patch .soil.

Diminishing Freight Facilities in the West
Indies.—The strong probability that there will shortly
be a serious reduction in the number of steamers running
regularly between the West Indies and North America,

makes it desirable to bear in mind the importance of

producing as much food as possible locally in these islands.

The matter has been brought before the public for some
months now in most of the colonies, both officially and by the

Press; articles have freijuently appe-ired in this Journal, and
those planters who have hitherto ignored the mat'er would
be well advised to give it their earnest consideration whila
there is yet time to act with deliberation and effect.
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MARKET REPORTS.

London.—The West India Committee Circular,

April 5, 1917.

Arrowkoot—i^d. to (i^d.

BiLATA—Block, no quotations; Sheet, no (jiK'tations.
Beeswax—No quotations.
Cacao—Trinidad, no quotations; Grenada, 65/- to 82/-;

Jamaica, no (|Uotatious.
Coffee—Jamaica, no quotations.
Copra—£'43.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, no quotations.

Fruit—Bananas, £21 per ton; Oranges, no quotations.
Fustic—No quotations.
GiNGEK—Jamaica, no quotations.
Isinglass—No quotations.
Honey—Jamaica, 9(J/- to 100/-.

Lime Juice—Raw, no quotations; concentrated, no quota-
tions; Otto of lime (hand-pressed), no quotations.

Logwood—No quotations.
Mace—No (juotations.
Nutmegs—No quotations.
Pimento— 4J(/.

Rubber—Para, fine hard, no quotations; tine soft, no

quotations; Castilloa, no quotations.
Rum—Jamaica, no quotations.

New York.—Messrs. Gillespie Bro?. & Co., April

11. 1917.

Cacao—Caracas, 12fc. to 12Jc. ; Grenada, 12c. to 12^c.;

Trinidad, 11 Jc. to 12c. ; Jamaica, lOAc. to ll|c.
Coco-NUTS—Jamaica and Trinidad selects, $42 'OC to

$44-00; culls, $28-00 to $3000.
Coffee—Jamaica, Hie. to llic. per lb.

Ginger— Iti^c. to 20c. per lb.

Goat Skins—Jamaica, Sl-20; Antigua and;Barbados„$l 10
to $1-15; St. Thomas and St. Kitts, fl-00 to S'l-lO

per lb.

Grape Fruit—Jamaica, .Sr26 to $1-75.
Limes—$5-00 to SO -50.

Mace—37c. to 42c. per lb.

Nutmegs—21c. to 22c.

Oranges—87ic. to $1-50.
Pimento—5|c. to (ic, per lb.

Sugar—Centrifugals, 96°, ti-27c; Muscovados, 89°, 5-75c. ;

Molasses. 89°, 5 -25c. all duty paid.

Trinidad.—Messrs. Gordon, Grant &. Co., Febiuary 23,

1917.

Cacao—Venezuelan, $14-00 to $14-25; Trinidad,' $17 •28;to
$17-76.

Coco-NUT Oil—$1-45 per Imperial gallon.
Coffee—Venezuelan, 12ic. to 14Jc.
Copra—$7-25 per 100 lb.'

Dhal—No quotations
ONioNS-$7-00to$8-00 per 100 lb.

Peas, Split—$10-00 per b.ag.

Potatoes—English, $4 -00 to $5-00 per 100 ft).

Rice—Yellow, $8-40 to $8-75; WTiite. $9-26 per bag.
Sugar—American cru.shed.no quotations.

Barbados.—ilessrs. T. S. Garraway & Co., April 17

1917

Arrowroot—$6-00 per 100 lb.

Cacao—$13 01) per 100 lb.

Coco-NUTs—§24 00 husked nuts.

Hay—No quotations.
Manures—Nitrate of soda, no quotations; Cacao manure,

no quotations; Sulphate of ammonia, no quotations.
Molasses—No quotations.
Onions— S(J-75.

Peas, Split—SIO'OO; Canada, no (juotations.
Potatoes—No quotations.
Rice—Ballam, $10-50; Patna, no quotations; Rangoon

no quotations.
Sugar—Muscovado centrifugals, $4-75.

British Guiana.—Messrs. Wieting i Kichter'; Messrs.

Sandbach, Parker & Co.

ARTICLES.
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Publications on sale of the Innperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume I. No. I. Out of print. Nor. 2, .3, and 4, in original paper covers as i.^sued, price Is. each. Post free Is 2(i.:

Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XIV and XV:—Price 2s. each; Post free 2s. 8d., where

complete. (Ill, 2. IV, 3; and V, 2 and 3 are out of print.)
Volume XV, No. 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks are written in a simple and popular manner and the information contained in them

IB 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 carculation. The number
ieened up to the present tmie is eighty-two. Those mentioned in the following li.st 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; in 1902
No. 19; in 1903, No. 26;.in 1904. No. 32; price 4^. each.

i

Seedling Canes and Manurial Experiments at Bai-bados,
in 1903-5, No. 40; in 1904-G, No. 44; in 1905-7, No. 49;
in 1906-8, No. 59; in 1907-9, No. 02, No. 66, price 6rf. each.

Seedling and other Canes in the Leeward Islands,
in 1900-1, No. 12; in 1901-2, No. 20; in 1902-3, No. 27;

price 2d. each; in 1903-4, No. 33; in 1904-5, No. 39; in

1905-6, No. 46; in 1906-7, No. 50; in 1907-8, No. 56;

price 4d. each, in 1908-9, No. 63; in 1909-10, No. 67;

price 6d. each.

Manurial Experiments with Sugar-cane in the Leewaid Islands,
in 1902-3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42;
in 1905-6, No. 47; in 1906-7, No. 51; in 1907-8, No. 57;
in 1908-9, Nd. 04; in 1909-10, N<.. 68; price 4'/. each.

Sngax-cane Experiments in the Leeward Islands,
in 1910-11; in 1911-12; in 1912-13, in 1913-14, price Is. each.

V
The above will be supplied post free for -.m addition;

marked 4rf. and for Nos 73 and 75; lid. for Nos. 40,
Bud for No. 72, 2<i?.

(tENEBAL.

(7) and (22) Scale Insects of the Lesser Antilles, Part I, price
4d. ; Part II. , price 4d.

(43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
tions. Price 2d.

(60) Cotton Gins, How to Erect and Work Them. Price 4d.

(65) Hints for Scliool Gardens, Fourth Edition.

(71) Insect Pests of the Lesser Antilles. (Handbook). Price

(unbound) l.s. 3d. Bound in cloth, 2s. 3d.

(72) Lime Cultivation in the West Indies. (Handbook). Price

(unbound) 9d. Bound in cloth. Is. 8d.

(73) Root Borers and other Grubs in West Indian Soils.
Price 6d

in the West Indies. (Handbook). Price

Bound in cloth. Is. Sd.

Sugar-cane in Antigua and .St. Kitts.

2d.

(74) Cotton Cultivation

(unbound) 9rf.

(75) Insect Pests of

Price, 6rf.

(76) Indian Corn. Price 4d.

(77) Ei-ysipelas and Hoose. Price

(78) Onion Cultivation. Price 3d.

(79) Root. Diseases of Lime Trees in Forest Districts. Piice 3d.

(80) Hints to Settler.s in St. Lucia. Price 6d.

(81) Agricultural Resources of- St. Lucia. Price 3d.

(82) Indoor Gardening for Schools. Price 6d.

x\ charge of i'' for the pamphlets marked 2d.; Id. for those

44, 49, 59," 02. (53, '37 and 74. Postage for No. 71, 4d.

The 'AGRICULTURAL NEWS': A Fortnightly Review.
The '

Agricultural News '

comains 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 progre.ss 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 JJepartment at one penny per number, post free, '2d. The subscription price, including postage, is

2«. 2d per half-year, or 4s. 4d. per annimi. Volumes IV to XII complete, with title page and index, as issued—Price 4s. each—
Post free, -vs. Some niimbeis of the early volumes are out of print and therefore tlie^e v-iMmes can no longer be .suppbed

complete. The scale of charges for AdvertisejMEXT.s may be obtained on application tr> the .\gents. All applications for

tcpiex are to be addrea-^ed to t.hi'. A'jents, nnt to tlie Deparlnient.

The following have been appointed Agents for

iyCTuloii: Messrs. DiL.vu it Co., 37, Soho Square, W.
West Ikdia Committee, 15, Seething Lane.

BiirUidos: Advocate Co. Ltd., Broad Street, Bridgetown.
Jar/Mica: The Educational Supply Company, 16, King

Street, Kingston.
British Gni'inn: The Argosy Co., Ltd., Georgetown.
Tnmdad: Messrs. Muie-Makshall Jc Co., Port-of-Spain.

Tciitgc: Mr. C. L. Plagemann, Scarborough.

Agents.
the .sale of the publications of the Department:—

GremiAa: Messrs. Thos. Lawloe it Co., St. George.
Si. Vincent: Mr. J. D. Bonadie, 'Times' Office.

St. Lucia: Mr. R. W. NiLEs, Botanic Station.

Dominica: Mr. J. Pi. H. Bridgewater, Roseau.

Montserrat: Mr. W. RoBSON, Botanic Station.

Antigua: Mr. S. D. Malone, St. John's.

at Kitts: The Bible and Book Supply Agency, BAssuiiiiuBB

yevis: Messrs. Howell, Bros., Charlestown.

C'l.nada: Lewis W. Clemens, 81, Yonge Street, (Uoyrd Bank Building) Toronto.
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THE BEST MANURE FOR COLONIAL USE
IS

Dissolved (Soluble) Guano
FOR SUa.^l^-CAXE j\J^T) GENERAL USE.

TRADE \y^^^^ MARK.

APPLY TO LOCAL AGENTS OR DIRECT TO:-

The Anglo-Continental Guano

Works, litd.
Dock House, Billiter Street, London, E.G.

Barbados Ag-ents: James A. Lyneh & Co., Ltd., Bridg-etown.

JLST ISSUED.

WEST INDIAN BULLETIN, Vol. XVI, No, 2. BORDEAUX MIXTURE.
Containing the following paper.:-Note on the Recovery of

p^^ ^^^^ .^^ mixlDg the above, we stock
Sugar at Gunthorpes Factory, Antigua, 190.Dlb by

"

Sir Francis Watts, K.C.M.G.. D.Sc; The Identity o'cfTTPt-TATn OP r'OPPPP
Fibre-Agaves, by Professor L. H. Dewey (with a key to >:3Ui^m/i i C \UT \^^^rrn.SS..
Sisal Atiae in the West Indies by William Trelease): On the i Bordeaux is recognized as the best mLsture tor destroy-
Inheritance of the Number of Teeth in Bracts of Gossypium, ing fungous pests on the rind of the cane plant prior to

by S. C. Harland, B.Sc; Xote on the SigDifii;ance of the
planting.

'
I

Results obtained in the Dominica Manurial Experiments , l •
l-

•

with Cacao, by W. E. Dunlop; The Characters of certain
j

Assure a gooo spring, by using this mixture

Soilo in the Area Devasted by the Eruptions of the Soufriere Tq be obtained fPOm
of St. Vincent in 1902-3, by H. A. Tempany, D.Sc; A Xote

oc the Gall Patches in the Soils of Antigua, by H. A Tem- 1 ipgg BARBADOS CO-OPERATIVE
pany, D.Sc; Note on Lime Requirements of Soils for Partial

'

Sterilization, by H. A. Tempany, D.Sc: The Fungi of the

Internal Boll Disea.se, by W. Nowell. D I.C.; Poisonous Fishes

in the West Indies, by W. R. Dunlop.
PRICE 6d. each, — POST FREE 8d.

COTTON FACTORY, LIMITED,
WHITE PARK,

BRIDGETOWN, BARBADOS.

DEPARTMENT PUBLICATIONS.
IIA.NI3BOOK: SERIES.

Insect Pests of the Lesser Antilles. Pp. 210, Fig-s. 185. Price (unbound) Is. 3d.
Bound in cloth, 2s. 3d.

Lime Cultivation in the West Indies. Pp. 136, Fig-s. 17. Price (unbound)i9rf.
Bound in cloth. Is. Si.

Cotton Cultivation in the West Indies. Pp. 118, Figs. 35. Price (unbound) 9d.
Bound in cloth, Is. Sd.

Printed at Office of Agricultural Reporter, 4, High Street, Bri'lgetown, Barbados.

i
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R. M. S
MAIL, PASSENGER & CARGO SERVICES

FROM THE

WEST INDIES
TO

THE UNITED KINGDOM

CANADA

DEMERARA 6c, PARAMARIBO

PANAMA CANAL & PACIFIC PORTS

PORTS OF CALL
Azores.

[St. Vincent, St. Lucia, Dominica,
Montserrat, AntigTia, St. Kitts,
[Bermuda, Halifax, N. S., & St. John (N.B.)
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Branches at BARBUDOS, Trinidad, Tobago, Demerara, Colon, Jamaica, Antiila, New York, Halifax M.S., Sueios Ai-js, Santos, Sao\Paul9
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Various Methods
OF

Tick Destruction
in the compilation of these notes, reference has been made to many sources of informationy but particularly to an
article which appeared in the "Bulletin of the Jamaica Department of Agriculture

**
Vol. I, Number '3^ from

which much of the following matter is quoted, almost textually.
CATTLE TI'--

... ^ V

HAND PICKING. This is a primitive method and absolutely ineffective, on a large property, for keeping down ticks. Only the engorged females

offer themselves as objects for removal by the hand of the operator. A certain proportion of engorged females drop off in the pastures, or the road-

side, or in the cattle pen. A certain number fait to be destroved by the fingers or heel of the picker, and the result is that a great many more ticks

survive than are picked off the bodies of the cattle. This method is largely responsible for the lick pest retaining its most virulent form.

TARRING- This was the remedy recommended by Professor Williams as a result of his mission to Jamaica in 1896. One pari of Tar to three parts

of boiled linseed oil was recommended. In many instances the result of its loo thorough application was that the animals so treated became

asphyxiated through a blocking of the pores of the skin. This tar remedy, however, or variations of it containing sour orange juice, carbolic acid,

kerosene oil and other fearsome remedies, are still widely used in Jamaica. A boy with ihe paint pot daubs a smear of the lick-dressing only
on such portions of an infected animal as appear to him to be in pressing need of treatment; but to cope properly wiih the lick pes;, every spot

on the surface of every animal must be reached by the tick destroying agent. While a few score of engorged licks are hastily brushed over on a

cow's flank or thighs, there may be hundreds of larval licks all along the spinal region, on the poll, and in fact on all parts of fhe body, undevgomg

development. Unless all these ticks are killed, and not merely 60 or 70 per cent., the complete eradication of the ticks is out of the question.

So long as Catlle breeders keep to the tar brush, so long will the tick plague wax fierce and flourish.

CRUSHING. Brushing with a lick-destroying wash represents a fairly efficienl means of treating tick-infeslcd cattle, but is attended with some
risk. The bulk of the remedies used for

"
brushing

"
are coal-tar emulsions of the type of jeyes* Fluid. None of these preparations will kill licks

unless used at a strength that is very liable to strip the skin of the cows under treatment ; in no case do'they give a high efficiency of tick-destruction.

It is perfectly certain that brushing is not a good melhod. and will not solve the lick problem so as completely to abolish ticks on a properly,

because it is not capable of complete or perfect results, nor is it free from risk of injury to the animals treated. Manv pen-keepers are entirely

satisfied with their results from brushing, because they have not really made accurate observatior.s of ihc lick mortality resulting from their operations.

STARVATION METHOD. This is a sure and inexpensive method, but can only be applied by the owner of a large herd who has a

permanent pasture and two or three other fenced fields which have not been pastured by catlle lor a year or so. Il consisis in keepmg the callle

off ihe infested pasture for a period of twelve months or more, until the > oung ticks are starved out. The cattle are taken from the tick-mfested pasture

and placed on tick-free land ; before young licks hatch from ihc eggs laid :n tins first tick-free field by the female ticks on ihe cattle when moved
from the tick-infested pasture, the cattle are moved a second lime on to another tick-free field.

GRASS BURNING. If burning is done at the right lime, it cannot fail to kill immense numbers of the young
"
seed

"
licks ; but it is the common

experience ihal
"
burnt

"
pastures very quickly again become heavily iick-mfested. This is due to the fact that the lick-eggs on the ground are not des-

troved. and no doubt many female ticks escape ihe effects of the fire by hiding in cracks and crevices, or under stones, or logs of wood, etc. Grass-

burning, even when carried out at the proper time, will not completely eradicate licks, it will only reduce their numbers, and that only temporarily.

HAND SPRAYING. Spraying by means of one or other of the many types of hand-pumps or syringes is, if very carefully and thoroughly done,

a very effective method of treating tick-infested catlle : bul it is slow, unpleasant work. and. moreover, very wasteful of the wash. The efficiency of

hand spraying may be said to be in direct proportion to the care and thoroughness with which the operation is conducted ; for this reason, it should

ne\er be entrusted to natives or negroes without effective supervision.
'

MACHINE SPRAYING, The principle of machine spraying is the passing of the animals through a short tunnel, lined with piping, through holes

or jets in which, a lick-destroying fluid is sprayed at them from the floor and from all possible angles by means of a pump. There can be no doubt

(hat. next to dipping, machine spraying is by far the best method of treating tick-infesied stock ; but it is not by this means absolutely certain thai all

licks will be destroyed, as. however ingenious the arrangement by which ihe wash is sprayed from "all points of the compass." licks deep down in

the ears, or under the tail, or in the
"
brush

"
of the tail may not be reached. But where expense, or some other obstacle, precludes ihe employ-

ment of a dipping bath, a spraying machine is by a long way the most efficient substitute. The machine manufactured by William Cooper 6c Nephews
is the latest and cheapest form of Spraying Machine. /

DIPPING. The only really completely effective method of treating licky cattle, horses, &c., is to pass them through a swim dipping bath ; the process is

absolutely automatic ; it is quick ; it is economical ; it is absolutely efficient, as, at the first plunge at the entrance, or during the process of swimming
through the tank, every single lick is brought into contact with the lick-deslroying fluid, even it deep down in the ears, or under the eyes, or beneath

the root of the tail. Dipping is very 'economical of wash, as. with a proper draining floor or pen, every drop of surplus wash flows back into the tank

and is used again. The first-cost of a tank is comparatively high, bul its low cost of operation, ils simplicity, its efficiency, and its permanency, more than

compensate for the extra initial expenditure. The great advantage of dipping over spraying or hand-dressing lies in the fact thai the ihroroughnejs of

the treatment under all conditions is practically assured, as il is not dependent, to any degree, on the care exercised by those in charge of fhe work ;

the cattle dip themselves. No other method can approach dipping in efficiency, and in this connection it should be remembered that. e\en if. by
some other method, you kill 75% of the licks, great and small, on your animals, you are only

"
suppressing" ihe ticks, and are still far from solving

the problem of complete eradication. A method that will kill lOOfo of the ticks is worth to a Cattle owner ten times as much as a method (hat

will kill only 90%. The truth of this will be apparent after two years of faithful and systematic operations. With dipping, the efficient trtatmeni

of tick-infested Cattle becomes a verv simnlfi n\aii*»r ^nA crimrJ*>to ticL «.raJi*-aj.*i»» kao-%ov^ , »^....j-;lii..

COOPER'S CATTLE TICK DIP

Htu ncaived the official approval of thm following Coantriet:

llilon oi South Africa. Nortbern Rhodesia, Brazil, Basutolaad,

Nyasalaad. Swazilaod, Sonthern Rhodeala, Madagascar,

Britisb East Africa, Qermaii East Africa, Portufoeae Eaat Africa,

Fortuguese West Africa, Egypt, Arceatine Repabllc, Qaeeaaltid.

United Statea of America, New So«th Walea,

Northers Territory of AlMtralla.

Manufacturers : WILLIAM COOPER &
BitANCHES: Tcmlo, Ckicagt, SjiMtj, MdkMOM,

WEST INDIAN AGF.NTS ;

ST. KITTS : 3. I.. Horsfnrd & Co. ANTiau A : Hennf t». U,-T«"n * C*..

JAMAICA: D. Henderson & Co.. Kincston.

(IRHNAnA: Thomson, Hankey & Co.

BARBADOS: Barbados Co-operative Cotton Co.. Ltd.

KAHAMA5: W. N. Twynam. Nassau.

TRINIDAD: T. Qeddes Grant, Port of Spain.

BRITISH GUIANA: Sandbach, Parker & Co.

ST. VINCENT: Corea & Co., Kingstown. NEVIS: 5. D. Malone.

DANISH WEST INDIES: A. Schmlegelow, St. Croix.

M0NT5ERRAT: W. Uewellyn Wall. DOMINICA: Hon. H. A. Frampla*.
ST. LUCIA: Barnard Sons & Co., C«strl«».

NEPHEWS, Berkhamsted, England.
Aim, Monte Video, Poata Areaaa, Eut UaJan, (M«*aL
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The Principles of Education.

.HE time has arrived tor the general public

) throughout the British Empire to recognize

,and understand the full meaning of educa-

cation. Many people consider that they do, yet ninety-

nine out of a hundred are quite incapable of explaining

even the principal aims of education.

In considering the subject in its broadest aspects

it is convenient to differentiate more or less sharply

between the education of the child and the education

of the man; that is, between primary and secondarx

education, and university and technical education.

According to A. C. Benson* whose ideas are

largely drawn upon in this article, the aims of primar}'

and secondary education should be first of all to fortify

the health and character: secondly, to detect aptitude
and ability: and thirdly, to disseminate a general

knowledge of the world in which we live.

The present war has clearly shown that the human
intellect cannot be depended on to secure peace and

happiness. Knowledge is power, but onl}- in the potential

sense. Its application is what affects the national life,

and this is governed to a very large extent by the

desires of human nature—by human motives. Hence

the first aim of education should be to inculcate in the

mind of the child an appreciation of high principles,

a sense of justice, and a sympathetic regard for other

people's interests and feeling.s. An attempt must also

be made to strengthen the character so that these prin-

ciples may be adhered to and, if necessary, enforced

upon others. Finally, there must be due appreciation

of the importance of bodily as well as mental health,

and education should be directed, by means of its

disciplinary intiuence, to bring this about.

The detection of aptitude and ability is considered

by some to be the most important aim of education,

for whilst education can do much to form the character

and train the mind, the fundamental characteristics

must first of all be known to be there.

It will be enlightening at this point to consider

the material with which in most countries elementary
and secondary education has to deal. According to

Benson, it may be devided into three rough classesj

At the top come the people, not very numerous, of

*A. C. Benson, C.V.O., on Literature and Science ia

Education, Journal of the Royal Society of Arts, December 22,
1916.
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strongly marked individual capacity and ability,

who are exceedingly good at a variety of subjects.

At the bottom are the people who are clearly
slow and dull, and find great difficulty in applying
themselves intelligently to any subject. Then there

is a much larger second class of fair straightforward

capacity, not markedly good at any one subject and

not markedly feeble; and it is these who are the

chief problem. The first class need careful special

training and higher education, the third class are prob-

ably not adapted for any intellectual education at all-

The second class are the real difficulty.

Here it will be instructive to observe that in the

West Indies—at least as far as primary education is

concerned—there is a difference. The third class

containing those who cannot profit by intellectual

education is much greater than the second class of

medium mentalities. There is consequently a much

greater waste of educational effort in the West Indies

than in other countries like Great Britain, and this

fact ought to be recognized and attended to.

But it is a great mistake to imagine that a dull

person is necessarily useless. He is only useless in an

intellectual sense. Properly trained in some handicraft

he may become a highly useful citizen. And this

brings us to consider the difference between educa-

tion and mere instruction. The one does not neces-

sarily imply the existence of the other, for people can

become educated without receiving definite instruc-

tion, and people can be definitely instructed without

becoming properly educated. The dull people must
be instructed in the way to do things without being

expected or required to think.

It is generally recognized that one of the chief

educational difficulties is the dearth of jrood teachers.

This is because the public do not believe in edu-

cation sufficiently, or rather do not understand what it

means, to pay teachers properly to make it a career

for the best men. What is needed in the teacher is

originality and power to inspire, as well as clear intellect

and knowledge. Such men cannot be obtained unless

the prizes which the profession can offer are as good
as in Dther professions. Teachers are notoriously under-

paid in the West Indies, both in secondary and primary
-education. Kefurm is needed in this direction, and if the

: public levenue will not allow of greater expenditure on

education, then the nuinljer of schools or the size of

'the schools should he reduced by excluding from an

intellectual education those people who do not po.ssess

fche natural aptitude to benefit by it.

As to the relative position of literature and

.science in education there are very strong views

prevalent at present, and most of them are extreme

views. It is important to realize that education is not

the study of literature or of science but the desired

I'esult of such studies. A literary education, which

includes the classics, is a study of all that deals with

the emotions, hopes, fears and desires of mankind, with

the best and loftiest visions of the human soul, with

great htiman achievements and self-sacrifice. A .scien-

tific education concerns man's material surroundings
the study of which, in a general way, is equally

essential for producing a well-informed and enlightened
citizen. But in teaching science in primary and

secondary schools we must not be too disposed to

think that scientific facts in themselves are of first

importance. Scientific ideas and the cultivation of

an orderly habit of mind are the things to be aimed at

first. 'J'he accumulation of knowledge and the search

after knowledge are more properly confined to higher
education and the training of specialists.

It is frequently held that the study of .science tends

to develop a materialistic mind. To rectify this we con-

sider more should be done to blend science and the study
of art. For instance, it is possible to regard a flower

both as an object of scientific interest and as an object

of beauty
—

beauty both in the sense of being wonder-

ful and in the sense of beauty of form and colour.

The recognition of beauty is stimulating to the imagin-

ation, and the development of the imagination inspires
a sympathetic and kindly attitude of mi nil.

The .systematic study of science is far more impor-
tant in higher education than it is in primary or

secondary education. What is most needed at present
is not so much moreiscience in the schools as better

methods of detecting real aptitude for science, and

better facilities in the universities so that the best

abilities and capacities may be set free to pursue
their own bent. It is also necessary that remuner-

ative appointments should be created for people
thus educated. This latter point is one to which

much attention is now being given, principally as

a result of the war.

Our chief consideration in this article, how-

ever, is general education: and it must be admitted

that conditions in the West Indies fall very lar short

of the ideal. ( Jeneral education in .these colonies fails

in many directions, but the most noticeable one is in

connexion with discipline and public opinion. Many
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West Indians are far too self-opinionated and self-

sufficient; a great many fvre irresponsible. It is there-

fore important that the first aim of education, the

training of the charactei-, should be kept in view

and more attention given to enlightenment in con-

nexion with ideas and ideals rather than mere

instruction in book knowledge.

MOTOR PLOUGHING.
GoVERNMHNT ASSISTANCE TO TeXANTS IX EXULASD.

The British Ministry of Munitions which owns a very
e.xtensive tract of fertile agricultural land, in connexion

with a munitions factory in the north of England, is

encouraging its tenant* to cultivate hundreds of additional

acres by assisting in the ploua;hing of the land with tractors.

Four .\raerican Mogul tractors, of 16 horse power each,

with Canadian 'Cockshut' three-furrow ploughs attached,

have been at work in this vicinity for two months, and,

under the organization and superintendence of Captain
Shand, the resident land agent, who represents Sir Howard

Frank, the Director General of the Ministry of Munitions

lands, splendid work has been done.

The introduction of the tractors has aroused much
interest amongst the agricultural coininunily and although at

first farmers were somewhat sceptical, they hive become quite
enamoured of the new invention. So complete indeed has

been their conversion that they are in frequent communica-

tion with the agent in char^je of the work with a view to

buying the tractors after he is done with them.

On the Ministry lands the tractors are manned by Army
Service Corps M. T. Drivers. Each tractor has a speed of

about 3 miles per hour, and the engines, which start on

petrol, are worked by paraffin, the consumption of oil being
about 2i gallons per acre Highly satisfactory work has

been done on both lea and stubble land. The ploughs turn

the land over to a depth of about 7 inches, and the

furrows are even, clean, and straight. The average amount

ploughed in a full day under very adverse conditions has been

5 acres per tractor, but it has been ascertained that under

ideal conditions each tractor can easily plough three quarters
of an acre in an hour. Although a certain amount of

ploughing has been done after dusk, with the aid of acetylene

lamps, much better results are attained by working in

daylight, and, with the introduction of Summer time, two
shifts are now resorted to—the one from 4'30 a.m till noon
and the other from noon till 8 p.m.

Besides being useful for ploughing the tractor.s will be of

^reat assistance during harvest in hauling the binders, in

thrashing, and in taking the grain to the market.

COCO-NUT SELECTION IN SEYCHELLES.
The increase in the coco- nut crop for the year 1914 was

not continued in the year 1915, and the reduction in the

crop was so large that it gave rise in the Colony to much

apprehension. According to the Annual Report on

jVgriculture and Crown lands in the Seychelles for the year
1910 the crop for that year was about the same as that for

1913, while the crop for 1914 was larger by about 5,000,000
nuts. The writer of the report does not think that this

large reduction can be explained on the basis of external

factors such as climate, insect pests, and excessive rains.

But there is an internal factor which has pr.ibably had art

intluence during the year under review, and that is the fact

that in all fruit trees one often sees a period of under-bearing

following a period of over-bearing. The crop for 1914 was
a very large one, and the coco-nut trees being unmanured,
the balance in the physiological conditions of the trees

may have been upset. The writer states further that

coco-nut:^ Seem to contract the habit of flowering and

fruiting more abundantly at certain periods of their growth,
and certain varieties are known to produce large crops
at longer intervals, such as a variety of the King's coco-nut

in Ceylon, which produces only one crop in two year.'-,

in spite of all artificial measures adopted to make it fruit

more frequently. The tree No. 1 in the Seychelles list

of varieties is a King coconut from Java, and the periodical

flowering of it is also interrupted by lona periods of rest.

lu regard to varieties, variations in the yield of copra per

1,000 >iuts are being recorded from widely different locali'ies

in order to be able to classify the trees growins; in all parts of

Seychelles. In regard to selection, it is proposed on Govern-

ment land to interpianc at once trees selected for their Urge
nuts although short in the number of feunle flowers, such as

Ceylon varieties, together with local strains of known type
such as the 'coco raisin" which produce such a great number
of female flowers that sometimes as many as fifty nuts are

counted in one bunch. The result of this experiment will be

awaited with interest.

CULTIVATION OP THE PALMYRA
PALM.

In the first part of the Annual Report on Agriculture-

and Crown Lands in the Colony of Seychelles for the year

1915, it is stated that a comparatively large arei has

been devoted to palmyra palm (Borassus flahelUfornis). This

palm has thrived weU. Seedlings set o it in inferior soils

where coco-nuts are handicapped have reached 7 feet 8 inches

in three years. Although the paltu does not grow quickly,

it produces many different articles for local consumption and

export. It is said that in South India and Ceylon no le.ss

than SOI uses have been found for the products of this

palm, but in the report under review the writer has refrained

from giving more than seven. It is stated thfit first of all

the young root is cooked and eaten as a vegetable; the

inside of the nut is also eaten: the leafstalks form palings

for fences, while the leaf is used for thatching. Four kinds

of fibre are obtained from the leafstalk: while the flower-

stalk, both from male and female trees, produces a sap from

which sugar (jaggery) or vinegar is manufactured. The

fruit is much used as fodder for animals; the unripe fruit

contains a jelly which is said to be most refreshing and

wholesome Palmyra wood is used as rafters, and has

been described as 'the first wood in India'. These rafters

are exported in considerable numbers from Jafi'na.

It is possible that the cultivation of this palm might
be .suitable for certain districts in We.st Indian islands Uke

Antigua. The point seems to be that the palm can be

successfully grown in places which are not as well suited for
,

coco-nuts.

Shipments of sponge and a small conch shell shipment

were made to the United States from Turks Islands during

last .January. Canned lobsters were also being .shipped. These

find a ready sale in the United States at a good figure.

{West India Committee Circular, April 5, 1917.)
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DOWN THE ISLANDS,

ITEMS OF LOCAL INTEREST.
GKENAPA. Mr J. C. Moore, Superintendent of

Agricukare. reporting for the mOnth of April, states that

work in the Experiment Stations was ot' a routine nature,

while in the Botanic Gardens the principal operations consisted

in watering nurseries, mtdching lime beds and preparing
land for yams. The condition of the staple crops was

reported as normal. The Agricultural and Commercial

Society \"r-as vigorously pushing & campaign urging all

agriciilt:rists having available land to extend the cultivation

of groucd pmvisions and cora as rapidly as possible.

Committees of planters have been formed in several parishes,

and the Governor has approved of the Agrictdtnral Instractoi,

W. M Malins Sini'h, devoting practieally the whole of the

next three or roar moaths to active work in this campaign, Ln

coopera'.ion with the lo<^l Committees, and under the control

of the AgriciTlt'Tal and Commercial Society. The temporary
loss of Mr. Smiths services :o the Department at this time is

much to be r. irretted, but the urgency of the work he is

takine ud and his qualifications for it are considered sttfficient

jtistification. The officers of the Department will endeavour,
as much as possible, to nrev?:it the work in hand suffering

any serious set-back.

Excellent tillage
v r - been done during the past

six months on the Grand Anse estate. A considerable

area has been ploughed and ridged for cane, and plants put
in during L>ecember and February are making very good

progress. It is probable that a motor plough wdl be tried

on this estate in the near future.

Preparation for distributing seed com, yams, and eddoe

plants from the Department has ^een made. Stored seed

com stUl cC'Utinaes in good condition. Work contemplated
includes construction of a culture cabinet and steam generator
for the cnltivarioa of thrips fnngus: continuation of the thrips

invesrigation work: inspection of two estates for land settle-

ment purposes: and Prize-holdings Competition work in

Grenada and Carriacon. The weather during the month was

very dry, with occasional high winds: rainfall at Eichmond
Hill 017 inches.

ST. vixcEST. Mr. W. X. Sands, the Agricultural Super-

intendent, in his report for the month of April states that

work in the Experiment Stations and Botanic Gardens was

of a general routine nature Plant distribution included eighty-
one coc'-i-nuts. The weather was dry, and beyond the cleaning
of lands for planting aci

' ^
. resting of cane, arrowroot and

cassava, there was li;" rt. The corn mill at the

ginuery was worked eon'.iru;'::;iy and the daily demand for

com meal exceeded the sappiy. The destruction of sUk-

cotton tind ".John Btdl' trees was conrinued in the Lee-

ward and Windward districts by the_Agricultural Department.
The Agricultural Superintendent paid a visit to the Grenadines

and adiiressed large i.ieetings of the inhabitants of Union and

Bequia islands on local fcxi problems and how to grapple
with them He also advised on the planting and marketing
of crops for the coming season. The owners of Maj-rean
island were interviewed and similar questions were discussed

with them. Estates and small hoUings were visited at T'nion

and Bequia. Mr. S. C. Harland, the Assistant Superintend-

ant, was granted three months" vacation leave as from

the 30th, and left for Canada on that date Departmental

arrangements for the carrying on of his duties were

approved of.

ST. LUCIA. Owing to the severe drought no planting

operations could be carried out in the Experiment Stations

during the month of ApriL Work consisted in repairing

roads, weeding, manuring and pruning: grafting mangoes and

budding oranges and grape-frtiit, and spraying cattle. Plant

distribution included 900 lime plants, 70 ornamental and

decorative, 2-1-5 packets vegetable seeds- In the Botanic Gar-

dens, praning hedges, cleaning drains poisoning crabs, levelling

lawns, repairing fences and potting nursery stock represented
the work done. In regard to staple crops Mr. Brooks states

that the reaping of cacao was continued, lime trees were flower-

ing and the reaping of the sugar crop was practically over.

A new area was being cleared for planting lime trees. Public

meetings were held in Choisuel and Laborie in connexion with
the proposed Government sugar factory at Reunion. The

proposal, which has the fullest support of all the leading

planters in the district concerned, is warmly welcomed by the

peasants everywhere.

The Agricultural Superintendent was appointed a mem-
ber of a committee fonued by His Honour the Administrator
to enijaire and report under what conditions- natives of

St. Lucia at Panama should be repatriated, atd what provision
can be made for their useful emt>loyment in the Colony. The
first meeting of this Committee was held on April 23, when
a circular was drawn up for distribution to planters through-
out the island seeking information as to what assistance they
would be willing to render the scheme, in the way of providing
house accommodation and employment. An Assistant Agri-
cultural Instructor has been appointed for ihe duntion ')f the

war. This otticer will reside on the Windward Coast and work
the districts of Micoud and Dennery. The rainfall for the

month was: at the Botanic Gardens, Castries, 1 "93 inches; at
the Agricultural and Botanic Station, Choiseul, "76 inch.

DOJuxiCA Mr. Joseph .Jones, the Curator, writes to

say that during the month of April work in the lime experi-
ment station comprised picking and recording the crop, weed-

ing and cutlassing: in the cacao experiment station heavy
pickings of cacao were made and recorded: while in the

coco-nut experiment station close on -3 acres of land was
cleared, for the extension of this station. (3wing to dry
weather conditions plant distribution practically ceased.

A further consignment of cane plants
—this time the gift

of the Government of Martinique
— was received and dis-

tributed on the windward .side of the island. In the Botanic
Gardens general loutine work was carried on in keeping
the gardens in order. In his observations relating to

staple crops, Mr. .Jones states that an excellent careme

crop of cacao ripeneiJ rapidly during the month and ^•xid
weather conditions were experienced for drying the same.
There was considerable activity in the green lime trade
and the prices ruling for the previous month were main-
tained. Work in the chemical laboratory included the
examination of a case sent in by the Customs authorities:
the analysis of a sample of citrate of lime: the testing of

several samples of raw and concentrated juice: analyses of
two samples of milk sent in by the Roseau Town
Board, and the examination of two samples of wash-

ings from sludge. At the invitation of the local Chamber
of Commerce, the Curator discussed with the special committee

appointed for the purpose, various means of improving the
status of the green lime trade. The weather was very dry,
the rainfall for the month being only "47 inch.
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MOSTSEEEAT. In detailing operations in the Experiment
Stations daring the month of April, the Curator, Mr. W. E.

Eobson, states that the cotton-breeding plot of twenty-five

types was planted, as well as the cotton manorial plots.

Considerable trouble has been experienced on the former plot

through the attacks of the common sludge. On account of the

continued dry weather, other work was routine in character,

and included the reaping of pigeon peas, Lima and Madagascar
beans, and Ajowan seeds. Bay plants distributed numbered

1,2-50 In the Botanic Gardens the pine-apple experiment

plot had become hopelessly diseased by 'wilt", and was dug
out. Further spraying was necessary on the limee-^periment

plot. Two distillations of Bay leaves were made but the

work is at present suspended on account of the breaking
down of the still. In regard to staple cropw, it is stated that

some districts had good showers and a considerable portion of

the cotton crop had been planted. Gfeneral weather

conditions however, have not been favourable for obtain-

ing a good stand of plants, and rains are urgently
needed. Stocks of seeds for planting purpcses have ran

low and it has been necessary to import from neighb<jur-

ing islands. The area planted by peasants will exceed that

of any previous year. Latest sales of last cjop were at 3S<i.

The crop has much exceeded the estimate and will be over

300,000 ife. of lint. A very medium crop exists on the lime

trees on account of the dry weather in March and April
The recent improvement in the market of muscovado sugar
is stimulating to those interested in its manufacture. In

continuation of previous work a survey was made of the

lime fields in iLe Grove neighbourhood for disease, but no

particular changes were observed. The rainfall at Tlrove

•Station for the month was 2'58 inches, total for the year
1 -3 -58 inches. The average rainfall at twenty-two stations

in 1916 was 67'69 inches compared with an average of

57'08 inches for the previous twenty-two years. Mr. Robson
mentions that it is in contemplation t.i carry out experiments
on the lime ex[;criment plot in Belle field to decide the best

manner of using Bengal beans as a cover for lime trees.

vNTii.i A. During the month of April work in the Ex-

periment Stations consisted in the reaping of crops on the

various experiment plots. Piant distribution included sisal

81-5, beaequen 470, miscellaneous decorative 20, .seeds (cotton)

140, (vegetable) 4 packets. The work in the Botanic Gardens
was more or less of an ordinary routine nature. Regarding

staple crops, Mr. .lackson states that daring the early jiart of

the month the young canes suffered severely from drought
—in

fact a number ofyoung plants diedfrom thLs cauae. Cultivation

of land was commenced on some estate?, and during the

latter end of the month some few acres of cotton were planted.
The planting of sisal was continued in the windward district

of the island. There is every reason ro believe that ihe area

under cotton in Antigua will be increased during the coming
season. During the month 979 ft>. of cotton was purchased
for the Antigua Cotton Growers' Association, making a total

to date of 7,247 R. in round numbers. The number of

crates of onions shipped during the month for the same
Association was 1 036, making a total for the season ot 5,560.
ThLs is a record. Work in selecting cotton seed of pedigree
strain for planting purposes was comncenced. The weather

for the first three weeks of the month was exceedingly

ilry: during the last week good general rains fell. The
rainfall for the month was 2 22 inches, for the year
7-9.5 inches.

SEvis. Mr. W. I. Howell, the Agricultural Instructor,

states that during the month of April the plots in the

Experiment Stations were all kept in gcxyi order, but un

'. jL-oiint of the very dry weather no planting was done, and

the crops are suffering much, from want oi .tiin. Prepara-
tion of the cotton deinon^tration plot was completed and
planting would commence as soon as enough rain. fell. Oa
account of the drj" weather the distribution of plants was

very small and comprised only 163 ft. of cotton s*ed,
2 Jb. of Lima beans, and 2 fc. of black-eye peas. Concern-

ing staple crops, the reaping of the cane crop was still in

progress, but the returns were poor, while many of the fields

were getting very dry. The young canes throughout the
island were suffering very much from want of rain, and in,

many fields a fairly high percentage of the plants had died_

A great part of the cotton preparation was made up but on.

account of the very drj- weather in some places operations
had to be discontinued. About 200 acres of cotton will be

planted at Salt Pond—preparation was almost completed and.

some planting had been done. The question of insecticides

was creating some anxiety. The supply stocked by the locaL

Government for the benefit of small growers had been exhaust-
ed and many of the larger growers were entirely without. Oa
account of the weather also, very little planting of provision,

crops had been done, only in the high lands. The peasants
are strongly advised to plant provision crops as soon as th&
rains come. There was an acre plot of the best varietj- of

sweet potato at the Experiment Station, which would all b&
used for supplying cuttings to planters free: there was also a.

limited amount of Lima beans and black-eye seeds at the

stations for free distribution. The work in the onion caring
house was brought to a close on April 14. The rainfall for

the month was 1 inch, for the year to date 8 "24 inches.

viEijDJ LSLAS03. Owing to unfavourable weather,
little could be done in cultural work in the Experimenti
Stations during the month of April. The preparation of

land for cotton was pushed on and general cleaning up work
continued. The Curator, Mr. W. C. Fishlock, states that,

due to the same cause, there was no distribution of plant.3

during the month. The general condition of crops in the

islands was bad; the lime trees nearly all perished in

the gale: the same remark applies to coco-nut palms. The
cotton crop season as far as the Government factory is

concerned was closed. There was no progress to report, every-

thing being at a standstill. A visit was paid to Anegada
and a meeting of the people addressed as to the need of

planting all the food crops possible. A brief visit was also

paid to Virgin Gorda (Sound and Valley). The weather

during the last five months has been exceptionally dry. Rain

fell in measurable quantity on nine days durine April, the

total measured at the Station being 091 inch: the average-

for the month for the previous sixteen years was 2-4:7

inches. The total rainfall registered from January 1 to

April 30, 1917, was -5'97 inches as against an average of

10S7 inches for the same period for the previous sLxceen

years.

In a paper recently reSd before the Royal Society of

Arts, Dr. J. A. Voebker said that although certain crop*
like potatoes and fruit benefit largely from the applicatioit

of potash, he did not regard the need of potash for general

crop raising as being .so urgwat as was generally supposed to

be the case. If farmyard manure can be supplied in suffi-

cient quantity, it will in the case of most crops give all the

[KJtash that is required. Dr. Voelcker also referred to the

somewhat carious action of basic slag, which in some cases

produced beneficial effects and in others no effects at all. The
action of this phosph^tic manure would appear to need mora

investigation.
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COTTON.

SEA ISLAND COTTON MARKET.
Blessrs. Wolstenholme and Holland, of Liverpool,

write as followss, under date April 80, 1917, with

reference to the sales of West Indian Sea Island

cotton:—
There i.s agood deiiiatiil for iSea Island growths, <ind .spot

quotations are easily obtainable, viz:— Nevis Montserrat,

Antigua and Anguilla, 41rf. to 4'Jrf: Barbados. 4irf. to 4:W.:

St. Vinc^nt, 43d. to 4id.: Superfine, ^5d. to (>0(7.; Marie

f4allante 1S</. to20</.

The Report of Messrs. Henry W. Frost & Co., for

Sea Island cotton in the Southern States, tor the

week ending May '), 1917, is as follows:—
ISLANDS. This crop having been disposed nf, the mar-

ket will rfmain closed until thi- new crop comes in, which

vfill not be marketed before ne.\t October.

i;EOEia.\s AND i'LiiRir).\s. The market remains strong

with the vtry limited offerings firmly held, at quotations.

There was little done on the spot, the sales reported

consisting largely of cotton shipi..ed from the interior markets

to be forwarded to nulls on contracts previously made.

We quote:

(iEORGIAS .\N]' FLORIDA?.

Extra Choice it t'ancy 70c = 7:iJ>c. landed, including war risk.

Choice A: Extra Choice 69c. = 7 1 ic. ,, ,, ,, „

Extra Fine »v Choice 67c. = 69Ac. „ ,, ,, „

The unsold pcjrtion of the crop is held largely by expor-

ters either to cover forward sales, or on .speculation. The

stock in Factors' hands is reduced to 2(>0 bales to :iOO

bales, and consists principally of the lower grades.

The exports from Savannah for the week were, to

Northern Mills 81 S bales. Southern -Mills i^ bales, and from

Jacksonville to Northern Jlills "253 bales.

ACEEAOi;. There will be some increase in Carolina,

about 10 ^.er cent.; but in Georgia and Florida the increase

is estimated at 20 to 2.5 per cent. The out-turn of the crop

is dependent on weather conditions during the growing and

harvesting season.

There is a very general apprehension that the boll weevil

may di' some damage, especially in Southern Georgia, where

they appeared in a limited way last year.

With favourable weather conditions and no disaster from

storms or boll weevil, it i.>< estimated the crop may turn out to

be 135,000 bales to 140,000 bales

BRITISH COTTON GROWING
ASSOCIATION.

The one hundred and fifty-ninth meeting of the Council

of the British Cotton (irowing Association was held at the

Offices, l-j, Cross Street, Jlanchester, on Tuesday the 1st

instant. In the absence of the President (The Kt. Hon.
the Earl of Derby, K.G.), Mr. .T. Arthur Hutton occupied the

Chair.

Reference was made to the death of Sii Williaiu

Houldswortli. Hart., a Vice-President, and one of the oldest

friends and supporters of the Association, and it was decided

that a letter of condolence be sent to Lady Houldsworth.

A special Conference of the Council with representatives
of the Lancashire cotton trade was held on April 13 to

discuss the cotton situation, when it was reported that no
definite reply bad been received from the Board of Trade
with regard to the recommendations made by the deputation
from the Lancashire cotton trade. This deputation took

[ilace on February 8, and a memorandum embodying
the various points to be discussed was previously sent

in to the Board of Trade. On February 13 an un-

official letter was received from the Board of Trade

stating that a committee is in course of being appointed
to invi^tigate the c|uestion. As no further communica-
tion was received, a letter was addressed to the Board of

Trade on March 22 pointing out the importance of the

question receiving the immediate consideration of the Govern-

ment, and an acknowledgment of this letter was received,

dated March 23, .since when no further letter has been

received.

Considerable dissatisfaction was expressed at the confer-

ence at the delay on the .part of the Government in giving
a definite reply to the representations made by the deputation,.
and the following resolutions were unanimously passed:

—

(1) 'That this Meeting expresses its deep regret at the

delay which has occurred in dealing with the ques-
tion of cotton-growing in the British Empire, and
its disappointment that no definite reply has yet
been received from the Board of Trade on the

various points submitteed by the Deputation on

February ''^.

(2) 'That steps be taken to arrange for a conference
with the members of Parliament representing the

Textile districts to discuss the question.'

A question was asked in the House of Commons on the

subject by Mr. C. T. Needham, M. P., who was informed
that an announcement on this important subject would

shortly le made In view of this reply, it was not considered

necessary at the pre.sent time to hold the meeting with the
members of Parliament. It was resolved to approach the

Employers' Associations with a view to a conference bein"
convened as soon as possible when various matters connected
with the cotton trade in addition to the question of the
future of the cotton-growing movement could be discussed.

WKsT AFRICA. The purchases of cotton in Lagos to-

April 21, amounted to 5,066 hales, as compared with 5,898
bales for the same period of last year, and 1,631 bales for
1915. In addition a cable has been receiveil stating that
there arc 1,000 tons of .seed-cotton on the railway awaiting
transport, which is equal to a further 1,400 bales.

In Northern Nigeria the crop has suffered from the
heavy rains in September, and the purchases to April 7
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amounted to 3,383 bales, as compared with 6,686 bales

for the same period of last year, and 229 bales for 1915.

The Association have recently received a shipment of

over .500 tons of seed I rom Lagos, but it has been necessary

to destroy practically the whole of the remaining stocks of

last year's seed, and it was pointed out that about 5,000 tons

of seed had to be destroyed owing to the lack of freight.

The seeJ is worth £13 to £14 per ton in Liverpool, and the

opinion was expressed that it was a great pity that such

a valuable food product should have to be wasted.

KiNANCK. Attention was called to the large business

now being conducted by the Association. The total value of

the balance still unsold of the 191(5 cotton crop from West

Africa, Uganda, Xyasaland, and the West Indies, at present

in Liverpool or on the water amounts to £212,000, and in

addition to this the Association have purchased cotton of

the 1917 crop in Uganda, West Africa and the Sudan,

valued at £743,000, giving a total value of ctton in Liver-

pool, in transit or in Africa, of £9.")5,000.

It was pointed out that the Association would have to

pay War Risks Insurance at the rate of 5 guineas per cent,

on about £750,000, and the increased rate of premium from

1 guinea to 5 guineas per cent, during the past few riionths

means an increased cost to the Association of over £.30,000.

AGRICULTURAL CREDIP IN TRINIDAD

AND DEMERARA.

Kccenr. issues of the Port-pf-Spain Gazette have

contained interesting reports concerning the present

position in regard to .agricnltnral credit in Trinidad

and Demerara.

A Special General Meeting of the Diego Martin Agri-

cultural Credit Society in Trinidad was held at the (iovern-

ment School house on Sunday, May G, 1916. Among
a very large gathering were Messrs. E. B. .Jago. Chairman;

.1. R. P.landin and Theodore Bernard, Trustees; E. C. Clarke,

F. A. Taylor, Fenton -Jeremiah, Superville, Pollard, Salandy,

Juman, Cuthbert, Mercer and others, -with Mr. E. H. Matthew,

Secretary. The reading of the minutes of the last meeting

was postponed
—the books being in the bands of the Auditors.

The Chairman said his first duty was to welcome the now

members. As they were aware, the society had applied to

the Kegistrar for leave to increase their membirship by

twenty-five, which application was granted, but he regretted

to say that the work of selection was very ditticult. They
had received seventy-seven applications —all from most

deserving people hence it was lough work to reject fifty-two.

He wanted, however, to assure the rejected that there was

no reflection on their honour, and later on he hoped to be

ab e to admit them. '

liRcjU.M) l'KOVISl<jNS.

The Chairman said he had seen the Director of

Agriculture about the lands being offered on the River estate

for the growing of ground provisions. The Director was

unable to offer the land at a lower rental, but was willing to

accept half only in advance amd the other half at the end of

the first year. If renters objected to planting limes, he
was willing to cancel that stipulation.

The Secretary said he regretted that nobody would
touch those lands. He had visited the lands along with some
members and they were unanimous that those lands were the

worst on the estate—entirely unsuitable for growing ground
provisions. The land offered was worked two or three years

ago and was now a piece of 'lastrajo', and beyond a crop of

corn in the first year, they could get nothing else there. They
were not .scientists, but they thought the land required rest.

They were in a difficult position—they had asked the

Government for lands, and having got it, they would not

touch it. They should not remain passive, but should tell the

Government why they did not accept the land, otherwise,

they would be branded as lazy good-for-nothings. He moved
that a letter be sent to the Director pointing out the

unsuitability of the land offered and that lands at 'Canal'

and 'Cameron Hill' are better suited for ground provisions.
In seconding this motion .VIr. Cuthbert said he under-

stood that the Manager of the estates had himself

selected 'Canal' for his own garden. If 'Cascade'

was so good, why does he not make his garden
there.' He hoped that nobody had misled the Governor

about the grant of this Cascade lands. He desired to e.xpress

the society's most grateful thanks to His Excellency the

Governor for the very prompt manner he had dealt with

their application for this land, and lioped if possible His

Excellency would be pleased to offer at a pepper-corn rental

lands at 'Cameron Hill' or 'Canal'.

After going through other business, the meeting
terminated.

M-.RIcl-ULTimr, CKEDIT IX liEMERVEA.

.Judging from the first report of the Loan Binks Com-
mittee on the working of Co-operative Credit Banks in

Demerara, the movement is making successful progress in

the neighbouring colony. Three banks started work shortly
after registration, and at the close of the year 1915 their

subscribed capital stood at §6 11 '23. During the year 19 6

fifteen additional banks were registered, bringing the number
at work at December 31, 1916, to eighteen. At registration

the subscribed capital of the eighteen banks stood at

•$2,500'71, and at the close of 1916 the paid-up c-tpital had

increased to$7,133'94. These figures indicate an increase

in capital between the dates of registration and Decem-

ber 31, 1916, of •?4,633'23. During the year thirteen

banks applied and obtained loan.s amounting to $4,883.

Government loans are repayable in twenty five equal annual

instalments with interest at the rate of 5 per cent. Due

provision has been made by all borrowing banks for the

repayment of capital and interest due to the (iovernment.

Most of the loans borrowed by shareholders have been used

for working up cane, rice and provision crops. The period

of loans ranges from three to eleven nifinths. The borrowers

have been, on the whole, punctual in repaying their loans. Of

2,238 shareholders at December 31, 1916, 1,656 are of

the black race and 460 , ire Kast Indians. These figures go
to show that members of the black race are giving most

encouraging support to the banks established in the ditterent

village centres. The Banks' Committee can safely report

that an encouraging start has been made, and that the

year's work has done much to familiarize the masses of the

colony with the aims, objects and utility of Co-operative

Credit Institutions.
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this number deals wiih the

principles of education in which consideration is given
to the relative importance of science and literature.

Government assistance in regard to motor plough-

ing is referred to on page 163.

Two important articles on the Dominica green
lime trade, and on research and the British cotton

industry appear on pages 171 and 173, respectively.

Insect jSotes in this issue describe control measures

against the Mediterranean fruit tly in Hawaii.

Fruiting of the 'Male' Papaw.
It is a well-known fact that the male and female

flowers of the papaw arp usually produced on separate
trees, and that occasionally Hewers possessing both

characteristics (hermaphrodite flowers) arise in female

inflorescences. It has been further stated {Agricul-
tural News, Vol. XII, p. 2.5) that a "male tree can be

caused to bear female flowers, and eventually fruit, by
cutting it back; and a summarized description given
from details contained in L'Agriculture Pratique des

Pays Chauds for October 1911, of the ordinary male
and female flowers and the hermaphrodite flowers, and.

the differentiating characteristics pointed out.

In a recent number of the (Queensland Agricul-
tural Journal (April 1014) reference is made to the

fruiting of the 'male' papaw in that Province, which is-

in confirmation of the fact that b^y lopping off the top-
at an early stage of growth, the male papaw tree

is made to produce large quantities of fruit. It is-

stated that although the male papaw vei'v rarely pro-
duces fruit in the Southern portion of (|)ueensland, it

is by no means a rarity to see in the Northern districts,

especially in the rich lands about (Jairns, male trees

bearing dozens ot fruits which are produced at the end
of the long flower-stems, and dangle like a number of

bells from the top o£ the tree. In illustration, an
excellent photograph is given of a male papaw fruiting.
When this tree was about 3 feet high, the sprout on
the top was pinched off, with the result that it threw
out several branches. About three months later it

bore a few fruits, and recently, when eighteen months
old, it began to bear abundantly, having on February 2
o\er 100 iruits on each^branch. The same process was
tried with other trees, but up to the date mentioned

only a lew papaws had apjjeared.

Purchase of Rhodesian Maize by the Imperial
Government.
The Rhodesia Agricultural Journal, for February

1917, has authority for stating that the British South
African Cbmpany has been able to effect an agreement
with His Majesty's Government w'hereby the latter will

accept, at the price of 10s. Qd. per 203 lb. gross, any
quantity of the 1917 crop of maize, grades 1 or 2, offered

f. o. r., at any .station in Southern Rhodesia. His-

Majesty s Governiuent will find freight. No guarantee
as to (piantity is required, nor does the arrangement
bind anyone to deliver maize to His Majesty's Govern-
ment at the price named, but secures two advantages,
namely, a firm market for all surplus, and freight. The
announcement of this arrangement was made through
the press and by other means as well. The fanning
community as a whole welcomed the news, and although
the planting season was already far advanced, it is known
that as an immediate result and a tangible proof of

appreciation, a considerable additional acreage of maize
was at once planted. ;.,

The question has been raised as tn how, the pro-
spective surplus can be measured. Obviously e.xport
must commence before the sum total of the crop can be
ascertained. At first an estimate of the whole crop can

only be approximately forecasted, and as the season
advances the original figures can from time to time be

P. Taylor.
Ik. r. c. F.I.St ti.

Miss B. Robinson.
Miss W. Ellis.

A. B. Price, Fell. Journ. Inst.
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amended and the amount available for export assessed.

As yet the amount of the surplus is problematical and

depends on how the season continues, although, the

Journal observes, 'at the time of writing everything

points to an extremely good crop.'

Regret i."? expressed that the Imperial Government
did not discriminate by a difference of price between

grades 1 or 2. This, it is suggested, is doubtless owing
to their being no occasion for such distinction, in view of

the uses to which the maize is likeh' to be put for milit-

ary purposes. Moreover, it is also possible thar, the Imper
ial Government might use grades 1 and 2 for different

purposes and so introduce the Rhodesian maize to new
markets—an advertisement which would stand the

Colony in good stead in years to come. Rhodesia pro-
duces maize of ver}- exceptional quality, and it seems

right that they should emphasize and make the most of

its special merits.

A further benefit accruing to the Colony from this

agreement, it is stated, is the advertisement thus obtain-

ed of its ability to produce maize, and a recognition of

Rhodesia as a source of supply, which will prove of

lasting value to them in the worlds markets when
normal conditions i-eturn.

The British Guiana Lime Juice Factory
The working of the (iovernment Lime Juice Factory

at Underneeming, for the half-year, July to December
191(3, is described by Mr. S. H. Bayley in a recent

report. The factory is modelled after the St. Lucia

one, which has now been working for several years,
and from the report under notice it would appear that

its operation will be accompanied by similar success

to that which has attended the St. Lucia factory.
For an account of the St. Lucia factory reference

should be made to the Reports on the Agricultural

Department, St. Lucia, 1913-14, 1914-15 and 191.5-l(i.

A statement regarding the results for 191.'5-l(i, appears
in the AgricultaraL Neivs, Vol. XV, No. 375, pp. 294-5

(September 9, 1916).

The total capital outlay on the Onderneeming
factory has been S3,093. The -transactions for the

half-year show a profit of ^6(j5 on a turn-over of S2,980,

which is over 20 per cent. The high price of £30 per

pipe was obtained for the concentrated juice. The juice
was reported on b}' the factory's London Agents as

'Special Quality .

The limes purchased by the factory amounted to

1.605 bags (of 160 tb.) for which $1,154 was paid.
There appears to be no system of deferred payment in

this Onderneeming factory as there is in the St. Lucia

one.

As to the working of the Onderneeming factory, the

following points may be of interest: Juice extraction.—
This was at the rate of 782 gallons per barrel compared
with 8 gallons per barrel in St. Lueia. Concentration.—
This ranged from 9(S to 1108 oz. per gallon compared
with an average of 107 in St. Lucia. Sediment was
li cc. in 50. (St. Lucia, 2i-3 in 100, second seasons

working.) Distilled oil.—This was 56 oz. per 100 gallons
of juice compared with 80 oz. per 100 gallons of juice in

St. Lucia. •

'

It is stated that the reason for the somewhat low
results is to be found in the quality of the fruit, which
was rather inferior. Not only were the fruit in many
cases totally unripe, but the pi-esence of scale insects-

and .sooty mould showed that the trees had been much,

neglected. Growers should bear in mind that the-
success of the factory must ultimately depend upon the

regularity and quality of the supply of fruit.

The report under notice shows, however, beyond
all dispute, that the St, Lucia type of lime juice factory
with Its improved milling and steam-coil concentration
can be relied upon to turn out first-grade lime products
efficiently and cheaply, while serving at the same
time a highly useful purpose from the growers' point of
view.

Jamaica Sugar Industry Development.
The following extract is from the Minutes of the

Legislative Council of Jamaica, under date April 5,

1917, recording the Council's thanks for, and apprecia-
tion of the services of the Imperial Commissioner of

Agriculture in connexion with his recent visit to
Jamaica for the purpose of advising the Government
in the matter of developing a sugar industry in the

Colony:
—'Mr. Simpson moved, seconded by Mr. Stedman,

the following resolution which was carried unani-

mously:—
'This Council hereby records its smcere thanks for,

and grateful appreciation of the untiring efforts of
Sir Francis Watts. K.C'.M.G., Imperial Commissioner of

Agriculture for the West Indies, to place before the
Government of this island a sound, workable and
business scheme for the re-establishment and support
of our sugar industry, and for his proposals as placed
before this House; And that a copy of this resolution,

be forwarded to Sir Francis Watts.

The Production of Onion Seed.
The production of onion seed is a matter of interest

in the West Indies where, so far, it has not been possi-
ble to effect. In Rhodesia, however, as in most sub-

tropical countries, there is no difficultv experienced,
and according to the Rhodesia Agricultural Journal
for February 1917, the following is the method employ-
ed:—

'Practically all the onion seed used in this country
is imported, and prices vary from 16s. to 33*.'. per lb.

The question of growing our own seed is worth}^ of

attention. This can be done as follows: A number of

the cured bulbs are kept over for planting in December.
Furrows are made about 5 inches deep and from 1 J to 2

feet apart, in which the bulbs are planted every 6 inches.

As the seed ripens the seed pods and the ends of

the stalks turn yellow, and very frequently the pods
burst open. When this occurs, the heads should be cut

off and allowed to dry. If the ripening is uneven, the

seed heads must be picked over several times. The
seeds, after being thoroughly dried, are then cleaned

and winnowed. The final cleaning may be done by
immersing in water, when the light, useless seed will

float on the surface and can be removed. The heavy

plump seed should again be thoroughly dried before

being bagged for the market.'
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INSECT NOTES.

CONTROL MEASURES AGAINST THE
MEDITERRANEAN FRUIT FLY IN

HAWAII.
The Mediterranean fruit fly (Ceratitis capilata, Wieil.)

has for many years been known as a pest in the Mediterranean

countries, in differem parts of Africa, in Australia, and in

Bermuda. It is only within recent years that it has become

established in the Hawaiian Islands, and in 191-^ it was

reported from Madagascar for llie first time. This insect

is best known as a pest of citrus fruits, but it also attacks

a number of other fruits of economic importance, in addition

to many species of uncultivated plants.

Ceratitis capilata gained entrance into Hawaii from

Australia probably about 1907, and at the time of its dis-

covery in 1910, was found to be pretty well established. It

spread rapidly, and at the present time it i-; known to be

prevalent throughout the more important islands of the

Hawaiian groupi^.
Its host plants in those islands now

number upwards of seventy, and it has practically stopped

the growing of all fruit except pine-apples and bananas, and

a few mangoes and avocado pears. The Chinese banana is

immune in the green stage, since neither the eggs nor the

larvae of this fly can survive the tannin-'aden peel of green

though mature fruit. Even lipe bananas are not especially

attractive as hosts under Hawaiian conditions. It is now

considered by Back and Pemberton that with proper inspection

and removal of any prematurely ripe, cracked or partially

decayed fruits, there can be no danger in exporting banana.s,

provided that the bunches are packed in accordance with the

demands of the trade and the Federal regulations.

The ability of this fruit fly to exist in many wild fruits

as well as cultivated varieties makes it a particularly diflicult

pest to control, and its eradication becomes a practical

impossibility when once it has become established in

a country where its wild host plants abound.

So far it has been kept out of such citrus-growing coun-

tries as California and Florida bv the most rigid inspection

which has fpequently intercepted fruits from Hawaii infested

with ihe maggots of this fruit
fly.

The conditions both in

California and Florida would seem to be far from ideal for

the establishment of Ceratitis capitata in tho.se countries,

since the unsuitabiiity of the climate, the I'omparative

scarcity of its wild host plants, and the well organized

inspection service; would all militate against its spread, even

supposing that it gained an entrance.

In Hawaii the fruit fly had everything in its favour for

the first few years until it was detected, but its discovery

led to the adoption of a systematic campaign against it, and

it may be of interest to give some of the main features of

the Wiir which still continues without ceasing.

CONTROL MEASURES.

As soon as it was discovered that the Mediterranean

fruit By was present in Hawaii, the local Board of Agric„|.

ture recommended clean cultural methods, which included

the collection and burial of all fallen fruit, but these measures

gave little relief.

A number of experiments were made by H. H. P.

Severin and H. C. Severin to discover the relative attractive-

ness of various animal and petroleum oils, but it was found

that practically only male flies were taken by traps baited

with many ditt'erent oils. Further trials with kerosene, the

most attractive of these oils, showed that out of every

thousand fruit flies caught by kerosene traps only three were

females. Kerosene traps, therefore, were a failure as far as

the control of this pest is concerned, since it is essential

to destroy the egg-producing females.

VlJISOSEl) BAIT SPRAY.

The Mally poisoned bait spray, which has been used

with good efl'ect in South Africa, was tried extensively by
the Severins. This spray consists of a mixture of 2!, lb. of

sugar, .1-5 oz. of arsenate of lead and 4 gals, of water, which

is sprayed on to the trees. The female flies feed greedily on

this mixture, especially during the two weeks or so which

elapse between their emergence and the beginning of egg-

laying. This spray has met with some success, but can make

but little headway against the enormous numbers of fruit

flies which are constantly being bred in the wild guava and

other fruits prevalent all over the mountains.

I'AKASITIC ENEMIES.

Meanwhile it had been decided to try and introduce some

of the parasites which are so eff'ective against Ceratitis capitata

in .\fric.i and Australia, since a thorough search failed to reveal

any parasitic enemies of this pest in Hawaii.

The .success of Silvestri in introducing the parasites of

the sugar-cane leaf-hopper into the Hawaiian Islands led

Mr. Giflard, the President of the Hawaiian Board of Agricul-

ture and Forestry, to ask him to search for the parasucs of

the fruit fly and introduce them into Hawaii.

Silvestri left in .July 19 12, and after visiting tlio.se parts of

Africa where the fruit fly was prevalent, returned to Honolulu

by way of Au.stralia in May 191.3. He brought with him

from West Africa -lno specimens of Galesu.s silvestiii and -500

specimens of Dirhinus gifardi, both pupa-parasites, and a very

few specimens of the larval parasites Opius perproximus,

0. humilis, and Diarhasma tri/oni. These parasites were

bred continuously during the journey, and on arrival in

Honolulu were turned over to Fullaway and BridwelL

The two pupa-parasit6fe, although received and subse

quently liberated in large numbers, have appearently ot
yet become established, while two of the larval parasites

0. hv mills and U. iryoni have spread rapidly from a very
small beginning. O. perpri ximns failed.

A subse. |uent expedition to West Africa by I'ullaway

and liridwell resulted in the discovery and introduction into

Hawaii of two nmre larval-parasites, Tetrastichus jifirdi
and Diachisina fullairayi.

There are now four para.sites
of the larval stages of

Ceratitis capitata established in Hawaii, and thousands of

these parasites are being bred and liberated on the islands

every month. The necessity of breeding such enormous

'.lumbers of parasites has led to the adoption of simple
methods of rearing fruit; fly larvae, .so that all stages of the

larvae may be available for parasitism
It has been found by Back and Pemberton, who nre

conducting experiments connected with the biology and

control of this fruit fly in Hawaii, that while all four species

of parasites attack only the medium and well-grown larvae,

three of them, 0. humilis, D.trvomtLnd D.falhiwayi, are tnost

active in parasitizing the mature larvae while the host fruits
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are still attached to the trees. T. (fijf'ardi,
on the other

hand, parasitizes larvae in fallen fruit to a much greater
e.vtent than any of the othens, and it is thought that this para-
.site will prove most useful in supplementiuK the work of the

other three speeies of larval-parasites. The data published by
Back and Peniberton show that all four parasites have

successfully established theniselveM and already promise to be

an iiuportunt factor in the control of Ceratitis capilata in

Hawaii. These parasites have so far found conditions

unusually favourable, with an abundance of hosts and

apparently no uatural enemies, and it remains to be seen

how they will survive in the struggle for existence which will

come later.

THE DOMINICA GREEN LIME TRADE
With the object of improving the conditions pertaining

to the transportation of green limes from Dominica, certain

recommendations made by the principal shipfiers have been

published in the Dotidniia Chronicle (April 28, 1917).
The recommendations were formally submitted by the

Chamber of Commerce to the Government, and the idea is

that every shipper shall be made to conform to these sug-

gestions. The Chamber of Commerce states first of all that

they are not satisfied with the conditions prevailing at

present in the green lime industry. In the interest of the
trade the best means of preventing the exportation of bad,

immature, and ripe fruit, would be to .'uggest to all shippers
that a packing card with the name of the shipper, steamer,

packer, and wrapper, also date of shipment be inserted in

each package, with space for the receiver to insert date of

inspection in Xew \uTk. It is suggested that any com
plaints should be reported to the Chamber of Commerce who
would make investigations on receipt of such complaints.

It is regarded as being very important that the limes
should be graded. In regard to the picking of the fruit, it is

sujigested that clippero should be used, in.stead of the fruit

being torn from the trees.

Shippers should avoid leaving the packed limts in the

sun or rain, not should they cover the packages with tar-

paulins several days before the limes are shipped. The fruit

should be stored in a cool and dry place pending the arrival of

the stfamer.and all limes should be allowed to cure for at least

forty-eight hours before they are wrapped and packed. The

question of using a trade mark is raised by the Chamber of

Commerce; also the possibility of irrigating certain fields

with a view of forcing the fruit at a time when the demand
is greatest. It is recommended that in order that the fruit

may have a bright clean skin, potassic* manure should be
used when obtainable.

Lastly, in view of the fact that the packages of green
limes often arrive in New York in bad order, longer nails

should be used for the coopering of the barrels. ''-,JI
A reference to the future of the Dominica green lime

trade with New York will be found in the A<jricH'final
News for March 10, 1917, p. 7-".

The St. Vincent Government Cotton Ginnery is now
offering for sale at 5c. per lb., selected and disinfected Sea
Island cotton seed of excellent germination. The cotton from
which the seed has been obtained has been specially bred from
a single plant by the Agricultural Department. It is of good
ordinary grade, very even and fine.

'

SOIL PROTOZOA AND SOIL
STERILIZATION.

An exhausitive review of investigation in soil protozoa
and soil sterilization, by N. Kopeloff and D. A. Coleman
appears in Soil Science, (Vol. Ill, Xo. 3). It is held that
Itussell and Hutchinson's contention that sterilization

eliminates a biological factor (protozoa, which are supposed
to feed upon beneficial soil bacteria), has not been accepted
by the majority of investigators working along the same
lines. Reference is also made to Koch's theory of direct

stimulation, Hiltner and Stormers theory of indirect stimu-

lation, Pickering and Schriner's chemical explanation of the

problem and Greig-Smiths bacterial toxin hypothesis, all of

which require, in the opinioh of the revieweis, more investi-

gation before any one of them can be accepted in au unquali-
fied manner.

It is believed by the reviewers that the scope of unsolved

problems in connexion with the subject is considerably
broader than the investigations already carried to completion.
How to sterlize the soil without altering its chemical

composition is an important though baffling problem. On
the bacteriological side, it is submitted, much can and needs
to be done in determining the differences in the physiological
efficiencies of the various groups of organisms in the soil and
whether they are affected by sterilization. I'urther, it is imper-
ative to know what role the fungi play in soil fertility, and
how they may be taken into consideration when it is desired

to have bacteria or protozoa constitute the limiting factor.

Finally, a matter demanding immediate study is the actual

observation of pure cultures of protozoa acting singularly
and collectively upon pure cultures of bacteria, thus furnish-

ing some definite basis for the investigations of .soil protozoa
as a factor in soil fertility.

Studies on Heated Soils.—In the Kjix-runrnt
station. Record (Vol. X.X.iV, No. S; is a note on ttie results

of experiments conducted at the University of Wisconsin
with the object of investigating the effect of heated soils on

plant germination and growth. Most of the seeds experi-
mented with were found to be su-cepcible to the iujurious
action of highly heated soils. The action apj.ears to be

dependent particularly upon the content of organic matter

in the heated soil. Different soils gave markedly different

results upon heating to the same temperatures, but the extent

to which the plant is effected depends upon the degree to

which the soil is heated. Approximately 2.50° C. was found

to be the most critical temperatuie in all tlie soils used. At
this temperature seed germination was most strikingly retard-

ed. It is interesting to learu that the ammonia content of

the soil increased proportionately to the temperature of

heating up to about 250°. Tlie increase in ammonia was

accoiiipanied by a decrease in nitrates, which were prac-

tically nonexistent in the highly heated soils. It

is still more interesting to find that the percentage of

seed germination was closely correlated with the amount
of ammonia present in the heated soils studied. The
amount of ammonia required to injure germination how-

ever, appears to vary with the type of soil when comparison
of different heated soils are made. The beneficial action of

heated soils on later plaat growth, especially soils heated

between 160° and 250
,

is believed to be due in a large part
to the direct assimilation of ammonia and ammonia compounds
by the plants.

The above facts are not without interest in those parts
of the West Indies where periods of drought occur causing the

soil to be subjected at the surface to high temperatures during
the day
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GLEANINGS.

The E.'perimerit Station Record (Vol. XXXV, No. 8),

makes reference to a paper dealing with the branching and

flowering habits of cacao and patashte, by O. F. Cook. The
results are given of field studies of the characters and habits

of the cacao tree (Tlieohroma Cocao) together with the related

food tree Trihonm hicolor.

The advertisement in Nature of intensive electro-

horticulture for rapid food production is a sign of the times,

tion of crops has not made much headway. Those who are

I'ntil recently the use of radium and electricity in the cultiva-

interested in electro-horticulture may obtain full particulars

by writing to H. W. Cox .<: Co, Ltd., I.i9, Great Portland

Street, London, W.

In Rhodesia the Management of the Salisbury bacon

factory has decided to revert to the original prices formerly
offered for bacon pigs. In the Rhodesia Ac/ricullural

Journal, for February 1917, it is stated that the prices are

jiow as foll'^ws; first cla.ss bacon pigs ii^d. per lb. live weight,
.second class bacon pigs Ad. per B). live weight, delivered at

the factory Salisbury.

The need for further experimental work with palin kernel

cake and meal as foodstuffs is referred to in the Colonial

Journal, for April 1917, but it is also pointed out that the

import of this produce from West Africa has been disappoint-

ing owing to the difficulty of obtaining tonnage to Hull, the

great oil crushing centre. It is added, however, that a con-

siderable quaniity has been railed to Hull from Liverpool.

A note appeurs in the I'roceedmgs of the. Agricultural

Socitly o1 Tiinidad and Tobmio, for February 19(7, to the

effect that members of that Society in common with

agriculturists throughout the West Indies have greeted
with sincere pleasure the news ot the new honour conferred

by His Majesty upon the Imperial Commissioner of Agricul-

ture, and heartily congraiukte him upon this well-merited

distini'tion.

Notwithstanding the disea.M' which has been causing loss

amongst cacao in Ecuador, the crop for 1916, says the Pro-

ceedings of tlie Agricultural S'-cieU/ of Trinidad and Tobago,
exceeds that of the previous year, being. 98.054,892 ijuintales

against 71,.'578.-503 i|uintales in 1915. It will be remembered
that Guayaquil cacao fetches the highest price on the London
market, possessing certain special properties in regard to

."ireiigth and aroma which put it more or less in a class by

fntil recently it would appear that no experiments have
ever been carried out regarding the action of purgatives on
the camel. A recent pamphlet issued by the Government
of the Punjab contains an account of recent experiments con-

ducted in that Province, and the results show that of all the

purgatives tried, the best for the camel is magnesium sulphate;
the others come in ord^r as follows: kamala, croton oil, aloes,

(jamboge, and linseed oil. To produce purgation in the

camel as much as 1} to 2 B). of magnesium sulphate has to

be given.

Yields from the -destructive distillation of certain

hardwoods is the subject of Bulletin No. -"iOS, contributed
from the Forest Service, United States Department of

Agiculture. The average yields of pyroligneous acid, tar,
and charcoal expressed in pounds per cord are given, and it

is noticed that Eucalyptus is particularly rich as regards its

yield of these substances. As well as Eucalyptus, California

black oak .showed high yields of crude liquor per cord, and
alsj gave high yields of acetic acid and alcohol.

A very instructive paper was recently read before the

Royal Society of .\rt> by Sir C. Pardie Lukis, Director-Gen-

eral, Indian Medical Service, on Opportunities for Original
Research in Medicine in India. In the discussion loUowing
the reading of the paper, Sir Patrick Manson suggested that

more use should be made of native lodians in the matter of

the prosecution of medical research. It will be remembered
that some of the most important work on malaria was carried

on in India, in connexion with which the name of Sir Ronald
Ross is closely associate'!.

Published in the St. Lucia Government Gazette for

March 7, 1917, is a draft amendment of the Agricultural
Credit Societies Ordinance. 191-5. It is suggested that section

8 of the principal Ordinance should read: 'The number of

members of a -Sosiety may, however, in special cases, be
increased to such number as the Governor-in-C 'Uncil may
deem advisable.' It is also propjoscd to give the Governor

power in Council to regulate co-operative operations, and other

matters incidental to agriculture such as co-operative purchase
and distribution of implements and manures

A Committee consisting of Piofes.sor .1. B. Harri-

son, C.M.G., the lion. S. E. Brassington, and .Messrs. A. A.

Thorne, F. 1!. and C -J. Maygs, has been appointed to

consider and report to the Demerara Government with

respect to a recomiuendation made by the Flour Substitute

Committee that a sum of $1.5,000 be provided annually for

the erection and carrying on of a factory or factories for

converting raw vegetable products into non-perishable and
marketable products and placing them in the market. (The
'Ra.ihs.d.Qi Agricidtiiral Reporter, May 25, 1917.)

During the nine months ended December 31, 1915, the

pests proclaimed during the year in Trinidad were: locusts,
rhinoceros beetle {Slralegus aloeus, L

),
and gru gru beetle

(Rhynchophorus palmamm, L.). Seventeen notices relating
to parasol ants {Att<i ci-p/ialotes) were served during the year,
and 393 large nests destroyed on Crown lands. Several
of the very badly infested areas have received careful

attention. In some places collections of very large nests

were found within a small area, indicating that for some

years no efficient steps had been aken to destroy them. (The
Renew of AppU-d Entomology, Series A, March 1917.)
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BESEARCH AND THE BRITISH COTTON
INDUSTRY.

At the end of July of last year, at the instance of the

Advisory Council of the Oomiuittee of the Privy Council for

Scientific and Industrial Research, a meeting of representa-

tives of some of the larger firms engaged in the various

branches of the cotton trade and others interesied in Textile

Research was called by the I.ord Mayor of Manchester to

consider the possibility
of establishing a scheme for the

scientific investigation of the various problems presented by

the cotton-using industries; and it was agreed that there is

great need for research bearing on the cultivation and manu-

facture of cotton, and in the dyeing, printing, bleaching, and

other finishing processes. It was also thought that efforts

should be made to increase and to improve the system of

textile education. At an adjourned meeting it was decided

that some practical steps should be taken to organize a com-

plete scheme for these two purposes. A Provisional Committee

was appointed and this, in due course, was constituted a

Committee of the Advisory Council of the recently formed

Government Department of Scientific and Industrial

Research.

This Committee is largely representative of the various

interest.s concerned. Its function is to formulate a prelim-

inary scheme of a comprehensive character and to report to

the Advisory Council; and then to lay before the trade, for

its consideration, definite proposals for the establishment of

a Research Association, eligible for recognition by the Govern-

ment Department and consequently for monetary grants from

the National Exchecjuer.

The Provisional Committee consists at present of the

following members: Mr. J. W. McConnel (Fine Cotton

Spinners' Association, Ltd.), Chairman; Mr. H. R. Armitage,

(Bradford Dyers' Associuion, Ltd ); Dr. W. Lawrence

Balls (Late of the Khedivial Agricultural Society of Egypt

and the Egyptian Ministry of Agriculture): Messrs. T D.

Eailow (Mps'rs P.iirlow and .Tones. Ltd. 1: F. W. Barwick

(Manchester Chamber of Commerce Tesling House): Stanley

Bourne (Cotton Doubler, representing the Nottingham

Chamber of Commerce); Lindsay Cropper (Messrs. .J. J: P.

Coats, Ltd.); Henry P. Greg (Messrs. R. Greg & Co.); J. C. M.

Garnett (Manchester School of Technology and the Univer-

sity of Manchester); A. E. Hawley (Dyer, representing the

Leicester Chamber of Commerce); Forrest Hewit (Calico

Printers' Association, Ltd.); E. L. Hoyle (Messrs. .Josliua

Hoyleit Sods, Ltd.): Alfred J. King (Bleachers" Association

Ltd.): Kenneth Lee (Me.ssrs. Tootal Broadhurst Lee Co., Ltd.,;

.J. H. Letter (Late of the Mandiester Chamber of Commerce

Testing House); James Prestwich (Federation of Master

Cotton Spinners' Association): Fred. J. Smith (P.citish Cotton

A: Wool Dyers' Association, Ltd.): and Charles H. Turner

(Cotton Spinners' and Manufacturers' Association). Mr. A.

Abbott, H.M. Inspector of Technical Schools, has been

appointed by the Advisory Council, with the concurrence of

the Board of Education, to act as Secretary pro tern.

The Provisional Committee are holding fortnightly

meetings.

They have to consider the place for Research in each

branch of the cotton industry, whether in the cultivation of

cotton, in spinning, doubling, manufacturing, knittint',. lace-

making, bleaching, dyeing, printing, finishing, or in the tech-

nology of cellulose. They have also to ascertain what

facilities now exist for the education of boys entering any of

these branches, and what opportunities are likely to

be offered by the trade for the employment of highly trained

men. To complete their labours they will have to formulate

a scheme both for an Institute to undertake research work
in collaboration so far as practicable with existing bodies, and
for an Association of firms and individuals willing to make
donations and subscribe regularly for a period of years to

promote research and improve technical training.
The terms and limitations under which the Association

can obtain its share of the million pounds granted by the

Treasury to promote Scientific and Industrial Research will

be ascertained by the Provisional Committee.

Any suggestions relating to the researches to be

undertaken or to any other matters coming within the scope
of the proposed Association will be welcomed by the

Committee, and should be sent to the Secretary, Provisional

Committee on Cotton Research, 108, Doansgate, Manchester.

REQUIREMENTS OF THE RICE PLANT
AT DIFFERENT STAGES OF

GROWTH.
The food requirements of a plant at every stage

of its growth are not the same. At one period, for

instance, it will need potassium mucli more than at

another. This is particularly so with rice. Hence
the investigations of Mr. Jatindra Xath Sen, M.A.. of

the Agricultural Research Institute, Pusa, India, into

the assimilation of nutrients by the rice plant are

important and help us in connexion with manuring.
The following is the summary taken from Bulletin 6.5

(1916) of the Institute. It may be mentioned that

nearer home in Porto Rico the ash composition of

Upland rice has also been studied:—
The total dry matter in a rice plant increases up to the

time of maturity, the largest increase in the weight of the

crop occurring however before the formation of the flowers.

The percentage of nitrogen generally exhil.nts a steady
and continuous decrease from the first to the last period of

growth, 'he most rapid decline being noted in the second

period. In the roots, there is a very slight rise during the

last stages.

Phosphoric acid content of the above-ground parts
remains practically the same except in the first stage and

during the flowering stage when it is slightly higher. In

the roots, there is a very slight but regular decline main-

tained through all the' stages.

The percentage of potash in the above-ground parts
increases from the first stage to the preflowering stage, from

hence forward there is again a decline. In the roots it is

the same in the first two stages, after which there is

a continued fall.

As the ears form and mature there occurs a concentration

of nitrogen, phosphoric acid and potash in the grains at the

exi)ense of the other parts of the plant.

The assimilation of nitrojien, phosphoric acid and

potash by the plant is fairly complete by the time flowers

appear. Henie enough plant-foods must be available for the

plant during the early stages.

There does not happen any mif»ration of the absorbed

nitrogen and potash back into the soil.

When there is a yield of 900 lb. dry grain, the soil suffers

a depletion of 29-33 R. nitrogen, 964 ft), phosphoric ai'id and

49-69 ft. pota.sh per acre by the removal of the grains and

straw.

Tlie feeding values of the parts of the rice plant at

different stages of the growth have been determined.
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RECENT PLANT IMPORTATIONS.
The following is an account put together from

Statements appearing in the Reports on the Agricultural
Departments of St. Vincent, Pt. Lucia, Donnnica and

Antigua for 1915- l(i, of the new plants introduced

during that year into the ditil'erent islands.

.ST. VINCENT.

Seeds of the Tung or China Wood Oil plant {Aleuritcs

J'ordii) were received from the Imperial Commissioner of

Agriculture and several seedlings were raised.

A collection of beans largely consumed in the"Amazon
region, and a number of improved varieties of Lima beans
were also received from the Imperial Commissioner. The
results obtained with these are reported on under the head

Experiment Station.

Dolidios I/oseii, a strongly growing legume used for

green-dressing purposes from the Federated Malay "States
wa.s another importation.

From the Agricultural Superintendent, Antigua, a supply
of the Barbuda white Lima bean {Phaseolus /unatus) was
obtained for experimental planting.

The Imperial Commi.ssioner supplied a sample of Argen-
tine Indian corn (maize) as sold at Barbados. The corn was
lolder and brighter than the ordinary native unselected
St. Vincent corn.

From the Forest Officer, Trinidad, seeds of the Burmese
IBamboo \Cephalostachymuin xxrijracile) were received, but

unfortunately the seeds failed to germinate, as did also seeds
of Jwiiperus ctdrus, received from the Imperial Commissioner.

A collec;ion of water-lilies from the Royal Botanic Gar-
dens. Kew, was received aVuX planted out.

ST. LITIA.

Seeds of A'ukia Kockii, an interesting plant I'losely related

to the cotton plant, and a native of Hawaii, were received

in April. F'^ur plants have been raised and at present they
appear to be thriving, being a foot in height and making
strong growth.

Six plant.s of the Mangosteen (Garcinia Minigo^tana)
were obtainod from the Curator, Botanic Gardens, Dominica;
this will enal le this delicious Eastern fruit to be planted in

variou.s parts of the island with a good chance of its becom-

ing establishi d and so forming a valuable addition to our

present collection of fruits. Plants of three new varieties

of grape fruit were raised during the year from budwood
received from the Botanic Gardens, Dominica, viz : Pernam-

buco, Mark's Seedless, and Manville's Improved. Plants
were also raised of the Portugal orange from budwood received

from the same source.

Two new varieties of mangoes—Tamancha and Madame—were received from the Agricultural Department, Trinidad.
A considerable number of interesting economic and

decorative plants have been introduced during the year.
The following are amongst the more important;

—
Marking Nut (Seynernijinf: anacardium). The juice of

this is mixed with quicklime and then useil for marking
linen.

Jak-fruit (Artonirj.ux intngrifolia). A large tree, native
of South India, bearing very large fiuita often

weighing over 100 fc, each. This fruit forms a very

important article of food with the natives and is

relished by many Europeans.
'Bi\\mhi{Ai'errkoa Bilimbi). A small tree bearing acid

fruits .3 inches long; it is used in pickles and pre-

serves, and makes excellent jam.
Honduras .Mahogany (Su-ieienia miicropliylla). Valuable

timber tree.

Ceylon .Spinach [Basella allio). A slender climber with
succulent stems and leaves which may be used as

spinach. It is- extensively cultivated in Ceylon
where it is relished by Europeans. This should

prove a valuable addition to the vegetables of the

island.

BrunftUia aiuericana. Ornamental shrub, yellow^
flowers.

Copaifera officinalis. Yields Copaiba resin.

Peltophormn. jetrugineum. A handsome foliage tree

bearing sweet-scented rusty yellow flowers.

Ficiix nitida. Evergreen tree of Barbados.

Fig {Finis Cnrica). A small spreading fruit tree,

native of Turkey, known locally as the 'French Fig'.

Orchid Flower tree l^Monodora lenuifolin). Profusely

flowering tree bearing large orchid-like flowers.

Paiidamis B'tptistii horn. Dominica. Ornamental.

Cassia nodosa. A beautiful flowering tree bearing
a profusion of bright pink and rose-scented flowers

during ilay and June.

Norantea gtiianensis. A brilliant flowering shrub.

Bead tree. (Adenanthera pavoninn). Produces bright
scarlet seeds used for necklaces.

Alliizzin Le/jhek. A procejv/, and A. stipul.ata from India.

Flowering shade trees.

Prosopis juliflora from India.

Camphor (Cinnmnomum Camphora) from Japan; yield-

ing by distillation of the leaves the camphor of

commeice.

D0.MINIC.\.

Twelve seeds of Pouteria suavis, a fruit of Uruguay,
were received fiom the Kew Botanic Gardens. .All the seeds

germinated. Trials of this interesting species will be made
in the Botanic Gardens, and in other districts of the island.

It is described in the Keiv Bulletin, No. 9, 1906, as being
a splendid evergreen tree which bears a pear-shaped fruit

having an extremely agreeable taste and pcssessing a finer

scent than a ripe pine-apple.

>

Two plants of the Jaboticaba {Myrciaria cauliflo'^a) were-

received from the United States Department of Agriculture,
in exchange for seeds of the ilangosteen {Garcinia Mangos-
tana). It is hoped that this, the favourite fruit tree of the

Brazilians, will be found to succeed in Dominica. Mr. Wil.son

Popenoe, of the United States Department of Agriculture,
writes of this tree as follows; Among the many interest-

ing indigenous fruits of Central and Southern Brazil, few
create so strong an impression on the new comer as the

Jaboticaba, not only because of its habit of producing its

delicious fruit upon the trunk of the tree from the ground,
but also because of the unusual beauty of its .symmetrical,

dense, umbrageous head of light-green foliage, which entitles

it to a place among the best ornamental trees of the region.'

To the collection of manuo trees were added the varieties

Haden and Mulgoba, which were obtained from the I'^nited

States Department of Agriculture. Both are considered first-

rate kinds, and it was desirable to import them for testing

alongside selected Indian varieties already growing in

Iiominica.
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As a result of the investigation now being made at Kew
in connexion with the species of Achras which yield Chicle

gum, seeds of an Achras from British Honduras were received

through the Commissioner of Agriculture, and about 200

plants were raised. The value of the importation was at

a later date somewhat discounted by the receipt of information

showing that the seeds had been taken from young trees

•which had not been bled. It is intended, however, to grow
a number of the seedlings for comparison with the common
Achras of the AVest Indian islands. Meanwhile, now that it is

known more than one species yield Chicle gum, further steps

are being taken to obtain seeds of the kind known to yield

'the best quality gum.

A single plant of the Queensland Nut [Alacadamia
terni/olia) was raised from seeds received from the Botanic

Gardens, Trinidad, during 1914. This has been planted out

for trial.

No success has attended the efforts to establish the

Brazil Nut (Bertholetia e.cceha), in spite of repeated trials

extending over a number of years. Recently a further

.supply of seeds has been received, and fresh attempts will

be made to grow this tree. A similar difficulty has been

expressed with the Sapucaia Nut (Lecythis Zahucujo).

The two trees of the Litchi {Nephelium Litchi), a

species introduced sixteen years ago, grow well, but fruit

only at intervals of five or six years. Other species of this

genus which yield edible fruit are desired for the Garden
collection.

AXTIGU.\.

Some few plants of interest were received from various

Bourses during the latter end of the period under review.

Among these may be mentioned the African Mahogany
(Khapa senegaUnsis), the Indian Olive {Futninjira Rox-

fjurghii), and the Litchi (Nep/ielium Litchi).

Seed of the Litchi has .several times been imported into

Antigua, but effoits to raise the plants have never been suc-

cessful. This is a celebrated Chinese fruit, and is said to

possess a delicious sub-acid flavour.

Seeds of Dolichos Hoseii and Juniperus cedrus were

•received from the Commissioner of Agriculture, but no plants
were raised from them.

Seeds of Kokia Rockii were received from the I'nited

States Department of Agriculture, and although they ger-

minated well, the young plants died when about 6 inches

high.

Seeds of Iiidigofera aumalrana, I. longeraceitwsa, Muc-
una sp., Crota!aria Mussaii, CHloria cajanifolia, and

Tephrosia Vogelii were received from the Commissioner of

Agriculture. These plants are useful for green-dressing

purposes, and it is hoped that sufficient plants will be raised

from each to give them a trial in Antigua.

The interesting plant Ficns religiosa, which was imported

during the year 1912- 13, is now making good growth and is

between 5 and 6 feet in height.
Contributions of plants were received from the following:

The Imperial Commissioner of Agriculture, the Botanic

Stations at Tortola, St. Kitts, Nevis, Montserrat, St. Vincent,

Dominica, and the Royal Botanic Gardens, Trinidad.

Plants and seeds were sent to the Botanic Stations at

Grenada, St. Kitts, Nevis, Montserrat, St. Lucia; the Louisi-

ana State University, Louisiana; U.S.A. Agricultural Depart-

ment, St. Croix; the Botanic Department, Trinidad, etc.

THE HIGH PRICE OF SUGAR.
The foUovviuu embodies a review (in the

International Suyar Journal) of a recent pamphlet)
in which it is suggested that British cane-growing
countries could produce more sugar per acre and

thereby bring about a reduction in the price of sugar.
The review contains interesting references to sugar
production in Java:—

In 191 •4, before the war, there was every appearance of

an abundant supply of sugar at a very moderate price. The
excitement of the British Government when war broke out
sent prices up to a very fancy figure, at which they succeeded.

in securing a million tons to go on with. Then prices went
down again, so they prohibited importation and the consumer

paid the piper. Violent fluctuations have taken place since

then, followed by a scarcity of ships, which justified the

Government in taking complete control of the supplies and
the prices.

There does not appear to be any fear of high prices after

the war On the contrary, present high prices are stimula-

ting an increased production of cane .sugar throughout the

world, and of beetroot sugar in the United States. We need

not, therefore, search for means of increasing supplies in

far-fetched ways. The only search of that kind is for

sufficient production in the British Empire to mike u.s,

eventually, more or less independent in future of outside

supplies.
There have been some curious imaginings as to whence

the Briti-sh supplies should come. The idea of getting
a large increase from British Guiana by tapping the

Hinterland of that large but almost unknown country is, at

present, pure imagination. No one knows anything as yet
of the capabilities of that remote land, but we do know
that sufficient labour is not there, nor roads, much less

railways.
Then some are speculatin;;, like Mr. Harold Hamel

Smith in a book, just published, on our being able, in some

happy future to rival .lava and Hawaii in their phenomenal
crops, producing an average of more than -1 tons of sugar
to the acre. It is to be feared that we shall not at

present succeed in finding many spots in the world of

Imperial Britain where such crops will rapidly appear.
.Java is blessed in more ways than one with exceptional

advantages. First, there is a good supply of labour,
then there are excellent facilities for a large system
of irrifiation, which brings not only water but also a most

fertilizing slime on to the land. Thirdly, the sugar is

a rotation not a solitary crop. The canes are, therefore,

all plant canes, never ratoons. The crops which intervene

help to the fertility of the soil. To these natural advantages
we must add great capability on the part of the Dutch

planters which has brought the Java industry to an

exceptionally high pitch of perfection. This has combined with

nature to bring the cost of production down to a very low

figure.
Hawaii has similar advantages as regards irrigation,

which has been developed on a most generous scale, thanks to

the large preferential treatment of sugar from the Sandwich
Lslands in the markets of the United States. No such violent

stimulus has yet been applied to British sugar industries, but

perhaps it may come, and then we may gn ahead, not only, it

is to be hoped, with energy, but also perhaps with sulBcient

intelligence and capacity to enable us to compete to some
extent even with Java in the tropics and Germany in the

beetroot industry.

But in any case let us avoid dreams and turn our minds
to getting things done.
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MARKET REPORTS.

London.—The West India Committee Circulak,

April 19, 1917.

Arrowroot—i^d. to (>Jd.

Baxata—Block, 3/3J to 3y5; Sheet, 3/8 to 3/llj.
Beeswax—No quotations.
Cacao—Trinidad, 82/- to 85/-; Grenada, 65/- to 81 -;

Jamaica, no quotations.
CoFFEe—Jamaica, 62,'- to 63/-.

Copra—£43 10.s.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, no quotations.

Fkuit—Bananas, £21 per ton; Oranges, no quotations.
Fustic—No quotations.
GlXGER—Jamaica, no quotations.
Isinglass—No quotations.
Honey—Jamaica, no quotations.
Lime Juice—Raw, no quotations; concentrated, no (quota-

tions ; Otto of lime (hand-pressed), no quotations.
Logwood—No quotations.
Mace— 1/3 to 2/-.

Nutmegs—1/1* to 1/6.

Pimento—4^d'
Rubber—Para, fine hard, 3/1^ ; tine soft, no quotations

Castilloa, no quotations.
Rum—Jamaica, 4/0 ti> 6/3.

New York.—Messrs. Gillespie Bros, k Co., April

11. 1917.

Cacao—Caracas, 12gc. to 12Jc.; Grenada, 12c. to 12ic. ;

Trinidad, ll^c." to 12c. : Jamaica, lOAc. to ll^c.
Coco-NCTS—Jamaica and TVinidad selects, $42 00 to

$44 00; culls, $2800 to $3(V00..

Coffee—Jamaica, 9ic. to Uic. per tt).

Ginger—16|c. ti) 20c. per tt.

Goat Skins—Jamaica, 81 20; Antigua and Barbados, $1 10
to Sl-15; St. Thomas and St. Kitts, $100 to SllO
per tt).

Grape Fruit—Jamaica, .*l-25 to $1'75.
Limes—$5-00 to S6o0.
Mace—37c. to 42c. per ft.

Nutmegs—21c. to 22c.

Oranges-87*0. to $l-5ii.

Pimento—5|c. to 6c, per lb.

Sugar—Centrifugals, 96% 6-27c; Muscovados, 89', 5'75c.;

Molasses, 89°, 5 '250. all duty paid.

Trinidad.—Messrs. Gordon, Grant & Co.,

1917.

Mav 16,

Cacao—Venezuelan, $12mhi to $12-50; Trinidad, $11-50 to

$12-(;tO.
•

Coco-nut Oil—$1-27 per Imperial gallon.
Coffee—Venezuelan, 10c. to lie.

Copra—No quotations.
Dhal—No quotations

ONIONS-$1-O0per 100 ft.

Peas, Split—$1000 {,er bag.
Potatoes-English, $8(30 per 100 lb.

Rice—Yellow, $1000 to $ln-60; White, $6-50 per baa.

5~0AR—American crushed, no quotations.

Barbados.—Messrs. T. S. Garraway i Co., May 16,

1917

Arrowroot—$6 00 per 100 It.

Cacao— $i:' -00 per iOO ft.

Coco-nuts—S26-40 husked nuts.

Hay—Nil qm.itatinns.
Manures—Nitrate of soda, no quiitatious; Cacao manaia,

no quotations; Sulphate of ammonia, no quotations.
Molasses—No quotations.
Onions~$8-50 to $9-00.

Peas, Split—$10-00; Canada, no quotations.
Potatoes—No quotations.
Rice—Ballam, Sii-50; Patna, no quotations; Racgooii

no quotations.
Sugar—Muscovado centrifugals, $4-75 to $d-0<X

British Guiana.—Messrs. Wietixg i Kichter: Messrs.

Saxdbach, Parker <b 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 1. No. 1. Out of print. Ncs. 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, XII, XHI, XIV and XV:—Price 2». each; Post free 2s. 8d., where

complete. (Ill, 2. IV, 3; and V, 2 and 3 are out of print.)
Volume XV, No. 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks 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 eighty-two. Those mentioned in the following list are still available; the rest are out of print.

Sugar Lndustey. Oeneral.

Seedling and other Canes at Barbados (7) and (22) Scale Insects of the Lesser Antilles, Part I, price
in 1900, No. 3, price 2d.; in 1901, No. 13; in 1902 ^d-; Part XL, price 4rf.

No. 19; in 1903, No. 26; in 1904. No. 32; price 4rf. each. (^3) Cotton Seed and Cotton-cake-meal on West Indian Planta-
tions. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (60) Cotton Gins, How to Erect and Work Them. Price 4d.

in 1903-5, No. 40; in 1904-6, No. 44; in 1905-7, No. 49; (6») Hints for School Gardens, Fourth Edition.

in 1906-8, No. 59; in 1907-9, No. 62, No. 66, price 6(/. each. ("1) Insect PestS of the Lesser Antilles. (Handbook). Price

(unbound) Is. 3d. Bound in cloth, 2s. 3d.

Seedling and other Canes in the Leeward Islands, (72) Lime Cultivation in the West Indies. (Handbook). Price
in 1900-1, No 12; in 1901-2, No. 20; in 1902-3 No. 27; (unbound) 9rf. Bound in cloth. Is. 8d.

FoA'rffi W V/" lonrV "^-^^i-o"-^^'^t^e^%^^'=;lP (73) Root Borers and other Grubs in West Indian Soils.
1905-6, No. 46; m 1906-7, ^o. oO; in 1907-8, No. 56;

^

Price 6d

price 6d'!'e=^h.'''

'" ^^^^'^' ^"' ''^'' '" ^^°^'^'' ^"' '^'^'
('*) Cotton Cultivation m the West Indies. (Handbook). Price

' '

(unbound) 9rf. Bound in cloth. Is. 8d.

Manurial Experiments with Sugar-cane in the Leeward Islands,
(76) Insect Pests of Sugar-cane in Antigua and St. Kitts.

in 1902-3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42; ,^r^Tp' n -o aj
in 1906-6, No. 47; in 1906-7, No. 51; in 1907-8 No. 57 i!^ ^^'':'' V"'"" , w'" P • o;
in 1908-9, No. 64; in 1909-10, No. 68 price 4rf. each.

'^ Erysipelas and Hoose. Pr ce 2d.
' ^

(.78) Onion Cultivation. Price 3d.

_ -r, ,, T , T, (79) Root Diseases of Lime Trees in Forest Districts. Price Sd.
Sngar-cane Experiments in theW

(SO Hints to Settlers in St. Lucia. Price 6rf.
11, iJlO-U , in 1911-12; in i;)l--l.,, m 191..-14, price Is. each.

(g^) Agricultural Resources of St. Lucia. Price 3d.

(82) Indoor Gardening fur Schools. Price 6d.

The above will be supplied post free for an additional charge of id. for the pamphlets marked 2d.; Id. for those

marked 4d. and for Nos 73 and 75; l|rf. for Nos. 40, 44, 49, 59, "62, 63, 67 and 74. Postage for No. 71, id.

aod for No. 72, 2d.

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

2s. 2d per half-year, or 4s. 4d. per annum. Volumes IV to XII 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 Adveetisements may be obtained on application to the Agents. AW applications for

copies are to he addressed to the Ar/ents, 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. Grenada: Messrs. Thos. L.^wlor & Co., St. George.
West India Committee, 15, Seething Lane. St. Vincent: Mr. J. D. Bonadie, 'Times' Office.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Niles, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominicn: Mr. J. R. H. Bkidgewatee, Roseau.

Street, Kingston. Montserrat: Mr. W. Robson, Botanic Station.

British Guiana: The Argosy Co., Ltd., Georgetown. Antigua: Mr. S. D. M.ilone, St. John's.

Trinidid: Messrs. Muir-Marsh.\ll & Co., Port^of-Spain. St. Kitts: The Bible and Book Supply Agency, Bassetekeb

Tobago: Mr. C. L. Plagemann, Scarborough. Nevis: Messrs. Howell, Bros., Charlestown.

Canada: Lewi.s W. Clemens, 81, Yonge Street, (Royal Bank Building) Toronto.
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THE BEST MANURE FOR COLONIAL USE
IB-

Dissolved (Solnble) Guano
FO^^ SUaAl:^-CA]N^E and aENERAL USE.

TRADE MARK.

APPLY TO LOCAL AGENTS OR DIRECT TO:-

he Anglo-Gontinental Guano

Works, Ltd.
Doek House, Billiter Street, London, E.C.

Bapbados Agfents: James A. Lynch & Co., Ltd., Bridg'etown.

jri^T ISSUED.

WEST INDIAN BULLETIN. Vol. XVI, No. 2.

Containing the following papers:
—Note on the Recovery of

Suaar at Gunthorpes Factory, Antigua, 1905-16 by
Sir" Francis Watts, K.C.M.G., D.Sc; The Identity of

Fibre-Agaves, by Professor L. H. Dewey ( with a key to

Sisalanae in the West Indies hy William Trelease): On the

Inheritance of the' Number of Teeth in Bracts of Gossypium,

by S. C. Harland, B.Sc. : Note on the Significance of the

Results obtained in the Dominica Manurial Experiments
with Cacao, by W. R. Dunlop; The Characters of certain

Soils in the Area Devasted Ly the Eruptions of the Soufriere

of St. Vincent in 1902 3, by H. A. Tempany, D.Sc; A Note
oc the Gall Patches in the Soils of Antigua, by H. A Tem-

pany, D.Sc; Note on Lime Requirements of Soils for Partial

Sterilization, by H. A. Tempany, D.Sc: The Fungi of the

Internal Boll Di.sease, by W. Nowell, D I.C; Poisonous Fishes

iu the West Indies, by W. K. Dunlop.
PRICE 6d. each. — POST FREE 8d.

BORDEAUX MIXTURE.
For use in mixing the above, we stock

SULPHATE OF COPPER.
Bordeaux is recognized as the best mixture for destroy-

ing fungous pests on the rind of the cane plant prior to

planting.

Assure a good spring, by using this mixture.

To be obtained from

THE BARBADOS CO-OPERATIVE '

COTTON FACTORY, LIMITED,
WHITE PARK,

BRIDGETOWN, BARBADOS.

DEPARTMENT PUBLICATIONS.
h^kjjbook: series.

Insect Pests of the Lesser Antilles. Pp. 210, Fig's. 185. Ppice (unbound) 1-. 3d.
Bound in cloth, 2s. 3d.

Lime Cultivation in the West Indies. Pp. 136, Figs. 17. Price (unbound)ji9i.Bound in cloth, 1>. 8(/.

Cotton Cultivation in the West Indies. Pp. 118, Fig's. 35. Price (unbound) 91
Bound in cloch, is. 8d.

Printed at Office of Agricultural Reporter, 4, High Street, Bridgetown, Barbados.
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ly MAIL, PASSENGER & CARGO SERVICES

FROM THE

WEST INDIES
TO

THE UNITED KINGDOM

CANADA

DEMERARA & PARAMARIBO
f

PANAMA CANAL & PACIFIC PORTS

PORTS OF CALL
Azores.

1st. Vincent, St. Lucia, Dominica,
^Montserrat, Antigria, St. Kitts,
iBermuda, Halifax, N. S., & St. John (N.B.)

Grenada & Trinidad.

[
Trinidad, Puerto Colombia,

-Cartagena, Colon, Panama,
[Oallao, Iquique, Antofagasta & Valparaiso.

REGULAR MAIL, PASSENGER AND CARGO SERVICERS FROM THE
UNITED KINGDOM TO

BRAZIL, URUGUAY & ARGENTINA

Via Spain, Portugal, Madeira & St. Vincent

REGULAR SAILINGS FROM THE UNITED KINGDOM TO

MOROCCO, CANARY ISLANDS & MADEIRA,

STRAITS SETTLEMENTS, HONG-KONG, CHINA j

& JAPAN.
I Head Office : 18, Moopgate Street, London.

Branches at BARBADOS, Trinidad, Tobago, Demerara, Colon, Jamaica, Antilla, New Ifork, Halifax M.S., Buenos Aires, Santos, Sao Paulo

Rio de Janeiro, Madrid, etc.
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Do Cattle Ticks Affect
Hide Values?

* «

CATTLE new
*'CUALC

The above question was addressed to a number of Chicago hide and leather dealers, and their replies printed below
will doubtless convince the most sceptical that the cattle tick works very definite injury to hides in the Southern tick*

infested areas of the United States, and the same thing applies, of course, wherever ticks are found.

This injury is far greater than the average cattle owner realizes— they bite the skin, and the injury this effects shows up very plainly, and causes a break
in the grain of the finished leather. This occasions a serious depreciation in values, chiefly because tick-injured hides cannot be used for high-class work.
Their market value is thus considerably reduced, and lower prices rule.

The only remedy is to eradicate the tick, and, fortunately, this is by no means difficult.

Dipping or spraying with a reliable arsenical Cattle Dip will destroy all the ticks and so overcome this injury.

TICKS CAUSE LOSS OF $1,26 PER HIDE
Extract from Farmers* Bulletin, No. 569, on

"
Tick Fever," issued by the United States Department of Agriculture.

"The presence of the tick among the cattle of the South not only lessens the value of the cattle on the hoof, but causes the grading of hides that have
been infested wdth ticks as No. 4 quality. The same hide, if free from tick marks, would grade No. 2. The difference in price between these two grades
of hides is 3 cents a pound. As the hide of a southern steer weighs about 42 pounds, the presence of the tick in the hide causes a loss in the hide alone of

more than ^$1.26 a hide.

"It has been shown that the cost of eradication is only about 50 cents a head, so that if Cattle owners make a joint systematic campaign to eradicate

the tick, the increase in value of the hide alone would pay for the cost of tick eradication, and leave a net profit of about 70 cents a hide."

Ticks lire the cause of zery .\eavy lois in a number of different ways, but tlte

Tick Damage

Ticks Reduce Value 33%
" Cattle Ticks have a very deteriorating effect upon hides and ailtskins,

particularly calfskins. We do not buy many Southern hides or skins on
account of the ticks, but when we do get some here wc are obliged to sell

them for No. 3 stock at about one-third less price tlian good Northern
I stock free from ticks. This does not apply so much to Iieavy hides tor sole
i leather purpose but for all light hides and cah'.skin>, it renders them

altogether useless, for all kinds of leather." TOHX MILLER & CO.

I
Price 2c. to 2^c. Lower

1 "In regard to cattle ticks, they damage the hide? so badly that very
\
few of them can be sold in this market ; and wlien they are, the price is

from 2 to 2i cents, lower than price of our Xorlhern and Western hides.

This reduction is largely due to tick damage, though partly to poor take-

I off. I handle very few Southern lades on account of ticks."

1 J. M. BOND.
• Value Reduced 2c. per lb.

'The Snuthern hide, which is generally a tickj' hide, is sold in this

market at ahout 2c. a pound less than similar hides free of ticks."

BOLLES & ROGERS.

Ticky Hides Worth 10=^ Lest

"Wc buy large quantities of hides, but as we require a very good
quality, it being used for fancy leathers, we are unable to use Southern
hides, as tliey contain so many c.^ttle-ticks. These ticks show an abrasion

upon the grain of the hide. In other words, we cannot make smooth

^rain leather out ot hides willi licks in them and we regard Southern

i

hides with such imperfections worth fully lo per cent, less than from
districts where there are no ticks."

j^ ELKAN tt Co

Damages 2c. to 2^c. per lb.

.4s to the difference in value between the ticky hide and a non-ticky
., hide, I wish to say that we figure a

ticky
hide to be, at least, 2 to 2lc. less

in value.

In general a Southern hide has not the value of a Xorlhern, Eastern

.
or Western hide, e\'en if they are not ticky they are entirely of a different

nature, too thin and spready." GUS DREYFIISS

leiUrs -which fothu' ^how how serious is the leakage of profit arising from
lo Hides.

Reduce Value Ic. per lb.

Re the eiiect rf cattle ticks upon the price of Southern hides. They
damage the grain oi the hide to a very large extent, and reduce their value
at least ic. per pound." jg^^^^, ^^j-jl & gONS.

Worth Jc. to Ic. Less per lb.
" From our e.xpei lence we have found that ticky bides are quite inferior

to our good quality stock, originating from points outside of the South,
and tanners, without exception, are very averse to take hides of this descrip-
tion, and in buying them reduce prices a fuU half to a cent a pound."

ADLER & OBEXDORF, Inc.

Tick Damage I to 2c. per lb.

"Ticky hides from the Southern States are certainly an inferior arlicte

to the quality that is produced in the North. The diflrerence in prices varies

according to the season and weights, but the damage done by the tick

probably amounts to ic to 2C. per pound, or from 50c. to S1-06 per hide.

This pertains chiefly to the hides suitable for upper leather. On the
heavier branded hides for sole leather, the damage is less consequential."

CHARLES FRIEND & Co., I.nc

Damages Ic or More per lb.

" Cattle ticks .ire a very serious defect on hides, and the hides we buy
from Southern points, where the cattle run ticky, do not bring within ^ to

IC a pound of Northern hides, for certain grades of heavier leathers,

while on upper leather that comes out of calf kip and light cow hides,

there is even a larger spread in price." LAPHAM BROS. & CO.

Ticky Hides make Poor Leather
"
Ticky hides. :-: Southern hides, dii not sell for as much money as the

Northern hides. These ticky hides, viien unhaired, are all spotted and
make a very poor leather and most tenners refuse to buy any Southern
hides at any price." EMERY & Co.

Ticks Make Black Spots on Leather

"Ticks on cattle make black spots on llie leather and are cause of

considerable loss in value, I should think fully 3c. to 4c. per lb.; on an

average ic. to 2c per lb. would be a fair difference, I should say, on the

prices paid for hides." FRANCES M. POTTER.

COOPER'S CATTLE TICK DIP

Ha» nceivtd the official approval of th* following Coantrittt

Vaion of South Africa, Northern Rbo4e»la. Brazil. Basutolaad.

NyaMlagd, SwaziUad, Sootbem Rho4eila, .Madagascar,

tritish East Africa, Oerman East Africa, Perfugoeae Eaat Africa,

Fonujuese West Africa, Egypt, Argentine Repablic, Qseenelaad.

I'nited Statei of America. New South Wales,

Northern Territory ot Aostralia.

WEST INDIAN AGENTSt
«T. K1TT5 : 5. L. Horslord & Co. ANTIQUA : Bennett Bijai • Cfc

JA.MAICA: D. Henderson & Co., Kingrsten.

(ikENABA: Thomson, Hankey & Co.

BARBAr)(l5; Barbados Co-operative Cotton Co.. Ltd.

H\HA.MA5: W, N. Twynam, Nassau.
TRINIDAD: T. Geddes Grant, Port of Spain.
BRITISH OUIANA: iandbach. Parker & Co.

ST. VINCENT- Corea & Co., Kingstown. NEVI5: *. D. Maloo*.
Danish west INDIES: A. .--chmleKelow. St. Croix.

M0NT5ERK*T u LlevellynWnll. DU.MINICA: Hon. H. A. PramptMk
.*" r I t CIA; lljrnard Sons & Co., Castries.

Manufacturers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England.
BRANCHES : T»r»»lo, Chicijo, Sjdnf, M.l»»«ra^ Ascklta^ Bn«(.» Airtt, Kuot. Win. Cutt* Ar.oi., Eait Undon, OdcMk.
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Electrical and Other New Methods of

Increasing Plant Growth.

^^ VEN before the war much public and scien-

tific interest was shown in connexion with

attempts maile to increa.-e crop production

b\ means of certain innovations (so far as agriculture is

concerned) such as electric discharges, radium, humogen,
and dynamite. Since the war, interest has increased

with the growing importance of intensive culture, and
at the present time we are in a position to form a

fairly accurate estimate of the practical value of these

new devices for stimulating plant growth.

On account of their novelty, the e.\periuient.s that

were made at the beginning received rather more

publicity and encouragement in the Fres.s than the

results, as a whole, really justified. This was especially
so in the case of humogen, radium, and dynamite.

Humogen, it will be remembered, is a preparation of

peat invented by Professor \V. B. Bottomley, for which a

remarkably high manurial or tonic action has been

claimed. The substance is prepared by neutralizing
the peat and then causing it to undergo bacterial

decomposition up to a certain point, after which the

mass is sterilized and inoculated with a culture of

nitrogen-fi.King organisms. The earlier horticultural

experiments, notably those conducted at Kew and

Wisley, in Surrey, showed that humogen undoubtedly
can have a most remarkable efifect on plant growth in

pots; but experiments conducted out-of-doors and on a

field scale g'lve inconclusive results, and the general con-

clusion that most people were soon inclined to accept,
was that humogen can not be depended on to exert

a positive effect on a field scale, and even if it could,

the expense of the substance would make its general
u.se prohibitive. Quite recently the results of the

Rothamsted investigations as to the agricultural value

of humogen have been published by f)r. Russell,*

who states that in all cases humogen had no

effect. Nor could any evidence be obtained to show
that 'bacterization' adds to the value of the peat by way
of producing 'plant accelerators' or plant auximones.

Professor Bottomley has met these results by stating
that he has discovered that the material sent to

*Juuinal of the Board of A'iriciiUwre (England and Wales)
for April 191?!
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Rothamsted was wrongly prepared. The whole story
of humogen is unsatisfactory, e.Kcept for the fact

that impartial and carefully conducted experiments

by other workers have failed to obtain the effects

which its promoters claim for it.

In regard to radium or radio-active substances,

which we may consider next, it was pointed out in

this Joumalf that a recent Bulletin^, issued by the

University of Illinois, gives the question of tl;e manurial

value of these substances general consideration. Upon
careful analysis of known facts, the writer of the

.Bulletin comes to the conclusion that radio-active

.substances cannot be depended on to effect an increase

in crop yields. We are scarcely prepared to dismiss

'the claims made for radio-active substances to this

•extent however, for, as we pointed out in a lengthy

summary of the position in this .Journal over

a year ago,* experunents in at least four different

countries have indicated that radio-active materials

stimulate growth: the results of experiments with peas,

for instance, have been remarkably uniform. The

trouble seems to be the expense of the materials, and

until the radium industry develops to such an extent

that radio-active by-products appear on the market—
substances like carnatite, for example

— it is unlikely that

radium will ever play an important part in the economic

production of crops. Scientifically the subject continues

to be of great interest, and it may be mentioned here

that it is supposed that radium has the power to supply

energy, which can take the place of sunlight, for the

manufacture of sugar in the green plant.

The role of dynamite in crop production is, of

course, entirely different to that of humogen or radium.

Its action is on the soil direct, and is of a mechanical

nature. It has been used principally in connexion

with orchard crops with the idea of aerating the soil.

The explosions are expected to form fissures in under-

lying rock, and to break up a hard-pan so that roots

can extend, and water and air may circulate. The

failure to obtain generally satisfactory results in

the West Indies in the case of cacao, limes and

bananas has probably been due to the fact that

explosions have been made when the subsoil was

.saturated with water. The effect of the explosion

under such conditions would be to consolidate rather

than to disintegrate. In any case the value of dyna-
mite as a soil improver cannot be said to be as great

as the promoters and the Press would have one

believe. It is unquestionably valuable in the clearing
-of forest land and in blasting hard rock that may

+for Jlav 20. lOlC. p. 172.

ftNo. 177.

March 27, i'-Hb (Vol. \IV. p. 111).

interfere with ploughing, but only in very special

cases can it be expected to improve the air or

moisture conditions in the subsoil.

The stimulation or speeding up of plant growth

by electric discharges has been left till the last, noc

because it is of less interest or importance: on the con-

trary, it is the method which holds out greatest pros-

pects of practical utilization.

The latest report on experiments is by Professor

V. H. Blacknian and J. Jorgenseo, of the Imperial

College of Science and Technology.* The experiments

have been conducted principally with oats and clover,

and have now been carried on for two years. The

overhead discharge was applied by means of a series

of wires about 4J- yards apart and 7 feet from the

ground. The current applied was 3 amperes at

.50 volts, but the intensity of the discharge received by
the crop was much greater than in the previous year on

account of the closed arrangement of the wires.

The investigators state that the effect of the

discharge on the crop was shown within a month after

germination, the treated plants being much higher and

of a darker green than those in the control plots.

Eventually the electrified area, as compared with the

control area, gave an increased yield of 20 bushels

(840 lb.) of grain and 2,80o lb. straw: in other words,

the increase in strain was -i9 per cent., and the increase

in straw was SS per cent.

'After makmg allowance for the large experimental

error, it is clear,' the authors state, 'that oats under the

conditions of these experiments respond very markedly

by an increased ^-ield both in grain and straw to the

action of the overhead electric discharge.'

It is not possible at present to estimate accurately

the financial results of the experiments. However, the

increased value of the oat crop worked out at over £6

per acre. The cost of the current used was about lis.

The cost of an installation on a commercial sale cannot

at the present time be predicted, but. as the authors

point out, the profit shown above would permit of

a heavy e.vpenditure on an installation.

DEPARTMENT NEWS.
By a ivcent steamer Mr. (i. A. .Jones, Assistant

Curator and Chemist of the Agricultural Department,
Dominica, left for England to offer his services in connex-

ion with the war. By the same steamer several planters

having estates in Dominica also embarked for the same

purpose.

*Jov.rnal of Iht Board nf Agricidtnit (England and Wales),
for April 1917.
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MOLASSES AS A FERTILIZER FOR
CANE LAND.

In the course of the manurial experiments with sugar-
cane in the Leeward Island.s, a considerable amount of

attention has been devoted to an enquiry into the possi-

bility of usefully employing the waste molasses obtained in

cane-sugar factories as a fertilizer for cane land. In the

Report on this work for 1916-17, it is stated that the

experiments had their inception as a result of similar trials

in Mauritius. It has been suggested that benefit would
accrue from applications of iii .lasses made in this way,

owing to the stimulation produced in the activity of

soil-inhabiting bacteria of the Azotobacter type (which are

capable of as,similating free nitrogen from the air), the presence
of which has now been demonstrated in soils throughout the

Leeward Islands Colony.

Experiments conducted on ratoon canes between the years
1908 and 1913 showed that little or no beneficial action

resulted from such applications. In the following year, 191i,
further series of experiments were laid out to ascertain

whether such applications were likely to prove of benefit in

the ca.se of plant canes, since it was thought that the longer
interval which would elapse between the time the mola.«ses

was applied and the date the canes were reaped, would give

opportunity for any excess of nitrogen assimilated in this

way to become available to the plant.

During the preceding season, 1914-15, series of

experiments on these lines were conducted in duplicate on
estates in Antigua and St. Kitts. During the year under
review they have again been repeated at Brighton and

Buckleys in St. Kitts, and at Parham New Work in Antigua.
The experiments form an adjunct to the main series of

manurial trials with plant canes, and comprise the following,
each in duplicate:

—
A. 200 gallons of molasses per acre

B. 400 gallons of molasses per acre

together with the no-manure plots of the series which con-

stitute the control.

The molasses was applied to the plots in St. Kitts on
December 13, 1915, and to those in Antigua on March 2,

1916. The results obtained are given in taljular form below.

Duplicate plots of each experiment were reaped at Brighton
and Buckleys but only single plots at I'arham New Work:—

Tons of Difference

Number. cane on No
per acre. Molasses.

I. No molasses

Mean of 12 plots 2 7 '9

II. 200 gallons of molasses >

Mean of 5 plots 31 '5 +3-6
III. 400 gallons of molasses

Mean of 4 plots 32'5 +4-6
It will be seen that on the pre.sent occasion the appli-

cation of 200 gallons of molasses has increased the yield by
3'6 tons of cane per acre while 400 gallons of molasses have
increased the yield by 4 '6 tons of cane per acre.

The means for both seasons follow,—
Tons of Difference

Number. cane on No
per acre. Molasses.

I. No molasses

Mean of 2 plots 21-8

200 gallons of molasses per acre

Mean of 1 plot 24-8 4-3-0
400 gallons of molasses per acre

Mean of I plot 25-5 +37

As the means of two seasons' work we find that appli-
cations of 200 gallons of molasses per acre have given an
increased yield of 3 tons of cane per acre, while applications
of 400 gallons of molasses per acre have given an increased

yield of 3'7 tons per acre.

The results so far as they go, would appear to indicate
that larger increases of yield may tend to follow the applica-
tion of molasses to plant canes, thereby bearing out the idea
with which these experiments were initiated.

It is however to be observed that, save in very excep-
tional circumstances, the employment of molasses in this

way can hardly be regarded as economical, since it would
appear far sounder business policy to utilize the irrecoverable

residues of sugar for the production of alcohol.

At this present juncture when increased attention is

becoming devoted to the utilization of alcohol as a source
of heat, light, and power in internal combustion engines, it

seems not improbable that a time may not be far distant

when the complete utilization of such waste products in this

way may receive the attention which it deserves in the

Leeward Islands Colony.

IL

III.

SOLID- AND LIQUID-CAMPHOR TREES.
In a paper on essential oils submitted by Sir Francis

Watts ( West Indian Bulletin, Vol. IX, p. 275) it was stated
that a small quantity of wood, and of leaves and twigs from
the camphor trees growing in the Botanic Gardens at Domin-
ica had been submitted for distillation and that no solid

camphor was obtained nor could any be obtained by cooling
in oil. In this connexion, the British Consul, in a report on
the trade of Foochow, wrote in 1906:—

'It is said of the existing trees that a considerable
number do not produce camphor. Some theorists as,sert that

like the coco-nut palm, Cinnamomum Camphora grows tO'

perfection only close to the sea. Others, that camphor trees

are male and female, and that crystals of the desired quality
are found in the male only. The theory is, however, scientifi-

cally inexact, since the tiower of Cinnamomum is polygam-
ous.'

In 1916, further experiments were made at the Govern-
ment Laboratory, Antigua, when camphor wood from the

Dominica Station, and leaves and twias of a tree, nearl}' 100

years old, from St. Vincent were distilled. The results on
this occasion confirmed those of the previous distillation, for

no solid camphor was found.

As camphor trees grow well in Mauritius, and it was desir-

able to investigate the yield of camphor and camphor oils of the

existing old trees before reafforestation of the island with

camphor was undertaken, investigations into the matter were
made by the Agricultural Department, and the re-sults showed
that the camphor trees of Mauritius >ield no solid camphor,
and only small quantities of 'light' camphor oils.

Experience tends to show that the production of

camphor or oil only is related to definite varietal differences,
and it is interesting to learn that the Japanese can recognize
at sight th(> camphor producing or oil producing trees.

According to the results obtained at the Imperial
Institute in 1913, samples of camphor oil from the Federated

Malay States were found to differ from ordinary camphor oil

as now placed on the market, in that the camphor has not

been separated and that they contained no safrole, which is

the characteristic and valuable constituent of the Japanese-

camphor oil of commerce.
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DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
work in the

Plant distri-

DOMINICA. During the month nf May,

Experiment Station was of a routine nature,

bution totalled 456; in addition, 237 packets of vegetable

seeds were sold. In regard to staple crops, Mr. Joseph Jones,

the Curator, states that a good careme crop of cacao was

gathered on estates along the Leeward coast. The local

price paid for green limes dropped from iOs. to 8s. per b^irrel.

Over i acres of coco-nuts were planted at the Experiment

Station, the plants being presented by Messrs. Rowntree

& Co. Twenty thousand lime plants were advertised for sale

at the rate of 4s. [ler 1 00.

The cacao at the Botanic Gardens'and on estates on the

Leeward coist yielded heavily. The careme crop alone at

the Gardens amounted to 3u bags of 200 lb. each, or at the

rate of SOD lb, ol cured cacao per acre. Vet the trees looked

badly, there bein.! many dead branches and dead tops. This,

observes Mr. Jones, is to be expected after experiencing two

hurricane^^ in thirteen months. How far the large crop was

due to injury by the wind is not po.ssible to state, but the

high yields would appear to be of the nature of a dying effort,

asit is known that diseased and severely .shaken trees yield

very heavily. On the.se grounds the rough treatment

which the trees received in August last may account for the

increase of yield. Manures should now be liberally applied

in order to assist the trees to stand the strain <:if heavy

bearing, and to restore them to good condition. Rainfall

for the month was 294 inches. There were signs of the

weather breaking at the end nf the month after nearly three

months drought.
ST. Luoi.A. The Agricultural .Superintendent, Mr. A. J.

Brooks, reports that continuous drought during the month of

May stopped all planting operations in the Experiment

Stations. The work for the most part was of a general

routine nature, excepting the making of farine and starch

for local consumption. The following plants were distributed:

lime plants 400, Julie mango 2, economic seeds 2,110 packets,

economic cuttiniis 183, cassava cuttings 8, -500, decorative

plants 3-5, vegetable seeds 91 packets, ornamental seeds ti

It is added that 2,-JOO seeds of star apple were for-

warded from tlie Hotanic Gardens to Egypt. In regard

to staple crops, cacao was flowering, limes flowering and

fruit setting, and the sugar rrop was finished. New areas

were being cleared for planting lime trees. The Agricultural

Officer visited l)eniiery district from the 8th to the 20th in

connexion with the sugar industry; estates and small holdings

in several districts mentione<l were also visited. Special

eflforts are contemplated in connexion with the planting of

ground provisions, shield the rains set in. Rainfall for the

month was, at the Botanic (Janlens, Castries, 3-49 inches; at

the Agricultural and Botanic Station, Choiseul, I'lO inches.

NEVIS. The following inioimation. which is a recapitu-

lation of matters already .supplied in the monthly reports

for the period covered, is contained in the Eeport of the

Agricultural Instructor, .Mr. W I. Howell, for the .juarter

ended March 31 last. Work in the Experiment Stations con-

tinued satisfactory; crops on several plots were all reaijeJ and

giKid returns obtained; the other crops were doing fairly

well. Cotton in the demonstration i)lot was reaped and a return

of 134 Bi). of lint to the acre obtained. The old cotton was

being pulled off and preparation for next crop had commenced.

The onion crop was reaped during the latter part of the quarter

and a return of about 6,000 lb. of onions obtained from the

plot of i-acre. The crop was handled by the Onion Growers'

Association. The plot of castor seeds was doing fairly well,

reaping had begun, but the returns from this picking would

not be very good as tlie plants were not very large, having

been put in rnly on December 28, 1916. A plot 1 acre in

.size was planted in sweet potatoes, one-half on 4-feet banks,

1 foot apart on the bank, the other half 1 foot apart on i

4-feet banks and cross holes dug 4 feet apart between the ^
banks, and two holes planted on each cross hole. The object

of the experiment was to ascertain whether larger yields

would not be obtained from closer planting. The plot, on

the whole, was doing well but had been damaged several

times by stock pastured on the adjoining fields.

The folli)wing plants, seeds, etc., were distributed during

the quarter: sweet potato cuttings 9,850, Guinea corn 213 lb.,

Indian corr. 30 lb., black-eye peas 8 lb., Lima bean 4 It).;

yams 354 Bb., Para peas 34 lb., cotton seed 56 tt).

The cane crop, though not so good as last year's was still

fairly good, and large yields were obtained in some places. A
much greater proportion of the crop this year was sold to the

St. Kitts Factory. The question of better transit of canes

across to St. Kitts was being discussed and it was hoped that

something would be done in this direction. The second growth
of cotton throughout the island gave fairly good returns, the

average yield being about 1001b. of lint per acre The old

cotton trees were being pulled off and preparation made for

next crop. It was estimated that no less than 3,000 acres

would be put. undei cotton cultivation this season, but there

might be some difficulty in handling the crop on accouat of

shortage of labour. The onion crop throughout the island was

a success. Over 36 000 lb. were handled by the Association,

and the price in the local market continued good iliroughout
the season. Shipnien's were made to Xew "^'ork, Barbados

and Trinidad, where fairly good prices were obtained. The

provision crops, on the whole, continued satisfactory, but on

account of the high price of cotton there was a tendency to

neglect the crop, hence special efforts were being made to

induce the small groweis to continue planting provision crops
as in the past. The vanilla at Maddens estate continued to

do well. The curing under glass proved quite a success, and
better results were obtained from it than from curing directly
in the sun. Mr. P. U. Shepherd, the acting Superintendent of

Agriculture for the Leeward Islands, visited the island

on several occasions during the quarter and advised on

agricultural matter.s in general. The rainfall for the quarter
was 7 '24 inches.

The influence of the composition ^nd concentration of the

imtrient solution on i)lants grown in sand cultures is dealt with

in the University of (California PulAkations in Agricultural
Sciences (Vol. I, No. 11, pp. 341-94). It is stated that

flower yields in Xicotiana as well as vegetative vigour are

inrtuenced by the compositiDn and concentration of the

nutrient solution From this, it would appear to follow

that one of the advantages of manuring lies in the

increased production nf flowers. But it does not necessarily
follow that all of these flowers will produce fruit Hence
the value of manuring should not be gauged by fruit yield
alone.
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THE PACKING OF EGG-PLANTS.
Although egg-plants Are not generally grown for export

in the British West Indies, it may jirove useful for other

reHSon.-< to give a few facts concerning the packing of this fruit,

which appear in the Cuban monthly review, Afjrjculture.

In this journal, which has only just recently maile its appear-
ance before the public.Mr R. S. Cunlitfe says that for packing,
the regular egg-plant crate is used, and that in the best pric-
tice this is lined with paper previous to packing the fruit. The
u^ual sizes are l.S, 24, 30, and 36 fiuits to the case, of which

the medium sizes 24 anil 30 are usually the best sellers, but

this is said to vary somewhat with the market. Only thor-

oughly sound fruit in proper condiiion should be packed: ever.v

damaged or imperfect fruit in a crate only serves as a source of

loss to the shipper out of all proportion to the value of the

individual fruit or package.

i>uring the past year some experimental work was
carried out at the Cuban Experimental Station with the

object of arriving at suitable systems of packing different

sizes of egg-plant, and of correlating in some way the

different factors of weights and dimensions with the

corre.^ponding numbers and sizes of fruit required ti> make
a full pack.

Mr. Cunliffe groups ,-arieties of egg-fruit into two
classes: the Florida High Bush (long type fruit); and the

New York Spineless (short type fruit). The first firoup vary
in size from ISj, inches in circumference to 13 inches, from

.5^'
inches in diameter to 4 inches, and from 2.', B). in

weight to lib. This class is divided into four packing sizes

a^ already mentioned, namely, Nos. 18, 24, 30 and 36. The
New ^'ork Spineless is also classified into four packing sizes

ranging from 1^| inches in circumference down to 14 inches,
and in length from 6 J. inches down to hh inches. The
Fliirida High Bush (long type) range in length from 9 inches

ti' 6.', inches. In weight the short type fruit varies from

-l tb. down to 1 B). Thus the difference between the two
varieties from the point of view of packing is chiefly one of

length.
The method of arranging these sizes in the boxes is

seen from the following:
—

(i) Long Type fruit:

Size 18 pack, 3 layers of 6 fruits each.

24 4 6

II 30
,,

5
., .,0 ,, ,,

(or) 30 „ 4 ,, (Island 3rd of 7 fruits each).

(2nd and 4th of 8 fruits each),

(b) Short Type fruit:

Size lis pack, 3 layers of 6 fruits each

„ 24 ,.
4 „ „ 6 „

„ 30 „ .5 „ „ 6 „

„ 36 „ 4
., „ 9 .,

At the conclusion of the article from which the above

facts have been taken are a number of plates .showing the

egg-plants packed in po.sition.

TRAINING AT THE DOMINICA
GARDENS.

So successful has the course of hurticultural training at

the Dominica Botanic Gardens provefl, that candidates who
fail to be selected are now showing a desire to pa^* for the

instruction themselves rather than go without the training.
Kven the year before last Mr. .loseph Jones the Curator,
wrote in his Annual Report:

—

There is quite a keen desire on the part of parents t»
have their sons trained at the Gardens and we are indebted
to the head teachers of the country schools who bring to the
notice of likely candidates the advantages of entering for

training. On an average, twelve candidates present themselves
at the competitive entrance examination annually Many of

these are hopelessly backward, and should not have been sent

up by their teachers; but as a rule four or five are fairly good
and three are finally selected. Preference is given to the
sons of peasant proprietors.'

As to the ultimate destination of the pupils, Mr. Jone*

says:
—

'Having completed their two years of training the

majority of the pupils leave the Department to take up
positions on estates. The ideal position for such a boy
would be that of under overseer on a fairly big estate: such
a i>osition he should be able to fill satisfactorily It is too
much to expect these boys to be able to do the work of

a trained overseer, which involves considerable experience in

various directions, more particularly in the handling of

labour. This is probably the weakest, point of their training,
and the planter should regard them as material for making
efficient overseers and be prepared to train them accordingly.

'The most promising boy of each year is usually retained

in the Department for another two years. During the first

year he is appointed clerical assistant to the Curator, and the

second year, if he continues to show promise is appointed
overseer in connexion with agricultural instruction, and in

that capacity is responsible for the field work of the other

agricultural pupils. These additionally trained young men
are naturally better e((uipped than the ordinary pupils, .ind

should give better satisfaction.

'It is interesting to place on record the destination of

each pupil on leaving the Botanic Gardens, and though the

Department is not responsible for them after they get a fair

start on an estate, attempts have been made to trace the boys
at the present time. This information is now given:

—
'G. de Lachevotier: Old Agricultural School boy. First

overseer at the Botanic Gardens. Now overseer Agricultural

Depirtment, Northern Nigeria Alexaniler Thorpe: Old

Agricultural School boy, completed training as pupil, appoint-
ottice a.ssistant now in U.S.A. Harry Cuffy: Appointed over-

seer Canef.eld estate. Philip Denis: Appointed overseer

Malgretout estate. Paul Benjamin: Appointed overseer,

Somerset estate, last heard of in St. Lucia. Artley Frank:

Appointed clerical assistant, later overseer Agricultural

Department, now overseer Belfast estate. Wilfred Andrew:

Discharged for not making satisfactory progress. Vincent

Laionde: Appointed overseer Rosalie estate. Fadelle

Lawrence; Appointed overseer Castle Bruce estate, ."^tanley

Jules: Appointed overseer Goodwill estate. Emile Jo.-eph:

Appointed clerical assistant and now holds the post of over-

seer. Agricultural Department. George Anselm: Did not

complete training; now overseer Bagatelle estate. Gorvey

Cutty: Left after twelve months training; now overseer

Badineau estate. Musarave Edwards: Discharged for lack

of interest. William Hutton; Appointed clerical assistant,

Agricultural Department.'

This useful educational work will sufter in the absence

of Mr. G. A. Jones, the Assistant Curator, now left for war

service, who was intimately associated with the work; but it is

hoped that every effort will be made to carry on as well as

possible.
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COTTON.

SEA ISLAND COTTON MARKET.
The Report of Messrs. Henry W. Frost A;: Co., on

Sea Island cotton in the Southern States, for the

week ending May 19, 1917, is as follows:—
X. B.—By official recount of the Cotton Exchange the

stock in Sav.annah was inci eased 1,102 bales, which was

largely cotton held by exporters for shipment on contracts

later on, leaving the unsold stock in Factors' hands unclianged.

ISLANDS. The market is closed for this season, as the

crop has all been marketed and sold. The new crop (191718)
will not come to market before (October.

ijEORGi.\.s AND FLOEiDAs. Duiing the past fortnight

the market in Savannah, and in all the interior towns has

been quiet, but very firmly held with limited offerings. The

unsold portion of the crop is now estimated at about I',000

bales, which is firmly held on a basis of Extra Choice to

Fancy at 70c. As the trade has seemingly supplied its

urgent requirements, there is at present apparently little

demand. Such inquiry in the market has not recently

resulted in any sales. Consequently the quotations represent

the views of .sellers.

We quote:
—

,

GEORGIAS AND FLOKIDAS.

ILvtra Choice i Fancy 70c = 72Ac. landed, including war ri.sk.

Choice A- Extra Choice 69c. = 71 ?,c. ,, „ ,, „
Extra Fine tt Choice 67c. = 69Ac. „ „ ,, „

The exports from Savannah for the past fortnight were,

to Northern Mills 6:30 bales, Southern Mills 62 bales, and

from .lacksonville to Northern Mills l^^I bales.

THE GROWING CROP has been retarded in i ,s growth by

unseasonably cool weather during the pa?t fortnight. In

some instances replanting ha.s been necessary, and in a few

instances some of the increased acreajie has been repltnted
in corn. However, the increased acreage in Carolina is

estimated at about lO per cent., and in Georgia and Florida

20 per cent. The final out turn is dependent on weather

conditions from now on. which has become normal and pro-
mises to continue so. On account of the increased acreage
the crop will exceed the last, and is now estimated at 1-3.5,000

bales to 1 40,000 bales.

Our next circular will be issued on June 2.

BRITISH COTTON GROWING
ASSOCIATION.

The one hundred and fiityeighth meeting of the Council

of the Briti.sh Cotton (Jrowiog .Association was held at the

Offices, 1.5, Cross Street, Manchester, on Tuesday the :Jrd

inst. In the absence of the President (The Rt Hon. the

Earl of Derby, K.(i.), Mr. .J. Arthur Hutton occupied the

(Jhair

Reference w^is made t'l the lo.ss which the Association

liave sustained through the death of Mr. William Marsland,
who has been a valuable member of the Council for many

years, and it was decided that a letter be sent expressing
the deepest sympathy with his widow and family.

DEPUTATION To THE BOARD OF TRADE. It was reported
that up to the present, no reply has been received to the

representations made by the Deputation on February 8,

beyond a letter to the etiect that a Committee was in course

of being appointed to enquire into the possibilities of devel-

oping cotton growing within the Empire The opinion was

expressed that some of the propositions submitted by the

Deputation, especially the one relating to the construction

of irrigation works in the Sudan, would not admit of any
delay, and it was decide 1 to convene a meeting of repre-

sentatives of the various organizations who attended the

Deputation, for Friday April 1.3 at ll'45am,to consider

what steps should be taken.

WEST AFRICA. On account of the damage caused by

heavy storms of wind and rain early in February, the pros-

pects for a big crop of cotton in Lagos are not so good as they
were towards the end of 1916. At the same time the

Association's Manager does not consider that the results will

prove altogether disappointing, and he hopes that the pur-
chases in Lagos this year will reach 10,000 bales or more.

The unfavourable climatic conditions also appear to have

affected the crop in Northern Nigeria, and the most recent

reports state that the new crop is very late this season, and

it is doubtful whether the crop in Northern Nigeria will

amount to more than 10,000 bales. It is expected that the

total crop in Nigeria will reach 20 000 bales this year, or

about the same as for 1916, and in view of the present
difficulties of transport it is doubtful whether it would have

been possible to deal with a larger quantity.
The purchases of cotton to date in Nigeria amount

to 6,316 bales, as compared with 11,003 bales for the

.same period of last year, and 1,860 bales for 1915.

UGANDA It is expected that a considerable portion of

this season's cotton crop will be shipped to India, as under

present conditions the cost of bringing the cotton from

Momba.sa to Liverpool, due to heavy freights and war risks,

works out at about Irf. per lb. more than the cost of sending
it to Bombay. The statistics of cotton produced in the

Kast African and Uganda Protectorates and countries to

which the same was exported during the quarter ending

September 30 last showed that 1,-155,4-19 lb. of lint was

exported to the I'nited Kiugdoni, and 1,403,092 ft), to India

and Burraah It is anticipated that the figures for the

quarter ending Dftember 31, 1916, will show even a larger

proportion of shipments to India.

SUDAN. The reports to the end of January were dis-

aiipointinff, but belter accounts have r< cently been received,

which indicate a considerable improvenient on what had been

anticipated from previous advices.

NYASALAND. The Director of Awricultutc reports that

there are heavy calls on the natives for porterage but the

cotton interests are not being neglected, in fact some

improvement of cotton cultivation is possible, and a consider

able imi)rovenient is hoped for in Fort Johnston, but as yet
it is too early to give estimates. The Director of Agriculture
states that everything practicable and possible is still being
done in relation to cotton cultivation in Nyasaland, and

although the conditions are difficult, especially transport, he

has still a high opinion of the possibilities of the Protector-

ate.

WEST INDIES. It was decided that a cablegram be sent

to Sir Francis Watts, the Commissioner of Agriculture for

the West Indies, congratulating him on the honour recently
conferred upon him.

GENERAL. statement was submitted showing that

4,996 bales of cotton had been sold during the month.
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COTTON GROWING IN THE BRITISH
EMPIRE

A notiible paper was read by Mr. J. Arthur Hutton,
Chairman of the Council of the British Cotton Growing
Association last February, before the Manchester Athenasum
on the question of the development of the cotton-growing
resources of the Empire.

Mr. Hutton first proceeded to give some idea of the
enormous value of the cotton trade in Great Britain by
quoting figures showing that cotton goods form nearly
one-third of the value of all the e.xports of manufactured

goods from England. It is stated that the capital engaged
in or directly dependent on the cotton trade of Lancashire is

approximately £510,000 000. Ciiriou.sly enough, the cotton
trade is the only industry in Great Britain which depends
almost entirely on the export trade. The value of the
British home trade in cotton goods is estimated at only
one fifth of the whole trade. In another sense the cotton

industry is dependent on the import trade, in so far as it has
to import all its raw material.

The danger of the situation lies in the fact that the
cotton trade is not merely dependent on outside sources for

.suppl}', but largely dependent upon a foreign country. That

country is the United States which produces annually some
14,000,000 bales, of which several million go to Lancashire.
It is therefore evident that America dominates the cotton

world, and the price of middling American cotton is the best
index of the relation between supply and demand.

But it is not the fact that Great Britain is dependent on
the ignited States for cotton alone that matters; there is

the fact that the United States produces long staple cotton—intermediate between Sea Island and short staple
—

for which the demand is greate.st in the Lancashire mills.

A great deal has been said concerning the possibility
of the supply of cotton in India, but this will not remedy
the situation, Mr. Hutton points out. unless India produces
long staple and not short staple cotton as she is doing at

present.
One reason why it is so importantto giveimmediate atten-

tion to the production of more cotton within the Empire isthat

the American home consumption is rapidly increasing. In 1913-
14 the percentage of the American crop consumed in thit coun-

try was 37-8, wliile in 1915 16 it rose to 53'0. It is therefore

obvious that the enormous amount of capital invested in

Lancashire is not secure in face of this encroachment of the
American manufacturer Jlr. Hutton looks forward, unless

something is done immediately, to short supplies for Great

Britain, particularly as regards the finer cottons. The Lan-
cashire trade is being gradually forced into the spinning and

weaving of finer qualities which at present are beyond tlie

capabilities of Lancashire competitors. It is therefore mo.st

imperative that this should be supplied and the only way to

do that is to increase jtroduction in the British Empire of

fine staple cotton.

The finest cotton in the world is produced in the
AVest Indies and in the American Sea Islands, but the

production is a mere dro]! in the ocean compared with the pro-
duction of long and short staple cotton. It seems to be clear

that the Sudan must be looked to for an extension in the grow-

ing of ordinary long staple cotton. Mr. Hutton attaches very

great importance to the Sudan as a cotton country, and refers

to the Gezira Plain proposition as being the most practical and

important yet put forward in connexion with the situation.

The Gezira Plain contains over 5,000,000 acres of land, and
when the irrigation works now in hmd are completed, will

produce more cotton that the whole of Egypt, which at present

produces something like 1,500,000 bales. Mr. Hutton states

definitely, that the Gezira scheme is the only proposition which
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offers any prospect of producing an appreciable quantity of
high class cotton in the immediate future. This scheme, he
states, IS a

certainty, whereas all other propositions

'

for
growing long staple cotton are to a certain extent problem-
atical. It must not be forgotten that Lancashire is most in
need of cotton of good quality.

Referring to Uganda. Mr. Hutton states that the
industry in this Protectorate has made rapid progress, but
since the war it has suffered a severe set-back. It may be
noted that since the war Uganda has been selling long
staple cotton to India, and the British Cotton Growing
Association consider that an attempt should be made to
furnish freight facilities, as far as possible, in order that this
cotton may go to Lancashire instead.

In regard to Nyasaland, the present crop though small
IS of a type most useful to Lancashire. It is very nearly
equal in quality to Uganda cotton, and is worth in normal
times about \d. to 2d. per h over middling American. Mr.
Hutton states that in Nyasaland, as in the Sudan, there has
been no .set-back in regard to cotton cultivation, in fact Uganda
IS the only country in which the industry has been seriously
injured by the war. Reference is made at considerable length
to cotton production in Nigeria and in India. Mr Hutton
gives a ^ood deal of attention to the Indian question, and
clearly indicates the nature of the Lancashire demand in his
statement that-, if he bad to choose between an increa.sed

production of 500,000 bales of short staple cotton and
100,000 bales of long staple cotton, he would unhesita-

tingly take the latter What Lancashire needs most in India
is an increase in the production of long staple cotton, even if
it meant a reduction of the area under short staple.

Looking into the future Mr. Hutton considers that the
constructive activity of the British Cotton Growing Associa-
tion in its present form and power and financial status has
reached aculminating point;the magnitudeof the Association's
wurk is such that it now exceeds the capabilites of its pro
moters. Three possible alternatives are mentioned: (1) that
a Government Department should be formed to take over
the work of the Association; (2) that the Association .should
be reconstructed as a public trust with Government assist-

ance and under Government control: (3) or that the work
might be left for development to ordinary commercial

enterprise.
All will agree that the last alternative mu.st be ruled

out. The concensus of opinion is likely to be that the best
would be served by forming a Government department with
colonial representatives in it to secure an increased produc-
tion of long staple cotton. The very drastic reconstruction
that is being carried out in regard to British agriculture,
described in an article in the next issue, will no
doubt cause public opinion and the Governmiint itself to

wake up to the seriousness of the situation, and take definite

action to secure the existence of England's chief industry.

Relative Oil Yield of Florida Oranges.—
From a study of the commercial possibilities of the manufac-
ture of orange oil from Florida cull oranges, a wide variation

in the yield of oil of oranges under different climatic and cul-

tural conaitions was observed. The oil content has not reached
its maximum until the oranges are fully mature, but the oil

is present in commercial quantities before the fruit are ready for

harvest. The occurrence of heavy rainfall during the season
of harvest will cause a considerable decrease in the oil content.

The presence of rust mite does not decrease the percent'igp,

j'ield of oil of the mature fruit, but may show some etfe.it

early in the season. (The Experiment Stution Retxrdy
Vol XXXVI, No. 3 )
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EDITORIAL

Head Office

NOTICES.

— Barbados.

Dominica Exports, 1916.

We have been favoured by the Treasurer of

Dominica with a statement of the imports and exports
of the Presidency for the year 1916. The following
items of export will be of interest to readers of this

.Journal:—

Letters and matter fur publication, as well as all

specimens tor naming, should be addressed to the

Commissioner, Imperial Department of Agriculture
Barbados.

All applications for copies of the 'Agricultural
News' and other Departmental publications, should be

Eiddressed to the Agents, and not to the Department.
The complete list of Agents, and the subscription

and advertisement rates, will be found on page .S of

the cover.

Imperial Commissioner of Sir Francis Watts, K.C.M.G.,
Agriculture for the West Indies. D.Sc, F.I.C., F.C.S.

SCIENTIFIC STAFF.

Scientific Aisistanl imii

Assistant Efiifor \V. R. Dunlop.
I
H. A. Ballou, M.Sc.

\.J. C. Hutson, B.A., Ph.D.
\V. Nowell, D.I.C.

Bnioiniilijriixt^i

Mycologist

CLERICAL STAFF.

A. G. Howell.

(L. A. Corbin.
- P. Taylor.
I.K. R. C. Foster.

Typist Miss B. Robinson.

Asiisto'id Tijpift Miss W. Ellis.

Assistant for Ptibtications A. B. Price, Fell. Juurn. Inst.

Chief (:U>k

ileriral Assisfantu

^^igricuttiiral J^eiuH
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this issue discusses the practical
value of electrical discharges, radium, humogen, and

dynamite in regard to thi- stimulation of plant growth.

Bay leaves

Cacao
Fresh limes

Lime juice,
concentrated

An interesting note on solid- and li(|uid-camphor
trees appears on page 17!l.

(.)n page IX'A will be found an important article on

the present position regarding the supply of cotton.

£3.59

£17,1.51

£47,S52

£44,379

Citrate of lime £9,244
Coco-nutiS £1,27.5

Lime juice, raw £.50,4.52

Vanilla £4?S

Essential oils £20,662
'I'here was also a considerable quantity of oranges

and mangoes shipped, while the animal products,

chieriy cattle and hides and skins exported, were worth

something in the neighbourhood of .£650. The total

value of the imports into the island for the year was

.t20.S.l!)7; the total value of the exports was £212,301.-^
Fruit-growingm the Nile Valley.

The Traders and ( irowers Cnion of Cairo have owing
to a recent extension in their nurseries published an

enlarged issue of their catalogue in English, French, and

Arabic, of fruit and ornamental trees for sale. It

has been found necessary for the Union to do away
with small retail sales and todevote their whole time and
attention to the wholesale supply of large plantations.
The catalogue contains useful hints as to packing
and transport of plants and trees, and also on the time

for planting trees, protection against wind, and spacing.
Fruit growing has received of late years a marked

impetus in I'^gypt, and it maybe asserted that orchards

are destined to occupy an important area of the Nile

Valley, and will within a short time claim second

place after cotton in the resources of the country.

.Supporters of fruit cultivation contend that orchai'ls

yield a higher revenue than cotton.

It will be of interest to West Indian readers that

the lime is grown extensively and, although its fruit is

sold at a very low price, lime plantations in Egypt
show substantial returns. Seedlings, and grafts on

sour orange stocks are sold by the Union.

The banan.i is a plant which is likely to be largely
cultivated in the Nile Valley, for no country offering, as

Egypt does, a rich soil, a warm climate and an abundant

supply of water, affords more fa\ ourable conditions for

Its cultivation. The two varieties grown are the

Hindi and Sudani, and it is claimed that the former

possesses a more exquisite flavour than either the

.Jamaica or the ( 'anary banana.

Among other tropical fruits to be found in Egypt
are the cheriinoya, custard apple, grape-fruit, gnava,
mango, papaw, and prickly pear, so that in the course

of time the tropics may meet in this country a formid-

able competitor in its fruit trade in the European
markets.

Insect Notes in this issue deal witli weevils of

the genus Diaprepes, and with West Indian .soil grubs.
Under Plant Diseases will be found two notes on the

<lissemination of angular leaf spot of cotton, and the

source of the citrus canker infection in South Africa,

respectively.

Exports from British Honduras.

In the Annual Report for 1915 on British Hondu-
ras which has recently been published, it appears that

the gross value of the trade of that Colony ainounred to

only f4,384, Sol m that year as against ?*5,.s99.]M in
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1914. The decrease is not entirely due to dislocation

in trade on account of the war, but largely to the

cessation of mahogany operations in Yucatan, and to

the decline in chicle exports in [Mexico. The value

of the produce of the Colony shipped was only .")8 per
cent, of the exports, leaving the value of exports of

foreign origin 42 per cent. The United Kingdom
took 13 per cent, of the total export while 83 per cent,

went to the United .States. The chief articles exported
were sapodilla gum, mahogany, coco-nuts, and bananas,
the values being, respectively, >>1,231,65."), S47!),064,

.*145,317 and 8110,518. .Shipments of bananas and

plantains fell off considerably in lOlo. The decrease

in the export of mahogany, while attributable in some
measure to the lack of tonnage, was chiefly due to

dullness in the world's markets. Sales in England
were only little more than half of those of a normal

year and, as the stock carried over from 1914 was

heavy, imports into England in 1915 were very limited.

Labour conditions at the beginning of the year
were a source of considerable anxiety. In order to

alleviate the situation and at the same tnne to a.ssist

one of the most important agricultural undertakings
in the Colony, arrangements were made enabling the

Government to advance $(iO,()00 to the Honduras Trad-

ing Company to be spent on the development of ( "rown

lands at the back of Riversdale estate. The period of

the loan is for five years, interest is at the rate of

5 per cent, and during the continuance of the loan the

Company are to pay the Government a weekly sum

equal to 3A cents for every marketable bunch of bananas
sold or otherwise dispo.sed of during the preceding week.

——^^^» m^
West Indian Associated Chamber of Commerce.

The official report of the first triennial meeting
of the Associated Chamber of ("oninicrce of the British

West Indies held in Trinidad in February and March
last has been received. The inaugural meeting was
held on February 26 when the proceedings were

formally opened by the < iovernor of Trinidad. Dele-

gates from the agricultural ,ind commercial societies

of Barbados, British (juiana, and of the Windward and
Leeward Islands were in attendance. Among the chief

resolutions passed was one urging the Home Govern-
ment to institute a Customs Tariff such as would enable

a substantial preference to be granted to goods produced
within the Empire with a view to increasing the pro-
duction and exchange, while the meeting also dealt

with cable communication, mail service, harbour im-

provements, pilotage, consular services, certificates of

origin, naturalization, the decimal system, and many
other matters of commercial interest.— —-^^^^^-^
Prohibiting the Slaughter of Immature Cattle.

An Act has been passed in .St. Lucia to prohibit
the slaughtering of immature cattle and cattle in young.
Every person, whether a licensed butcher or not, the Act

reads, who slaughters any ox. steer or heifer which is not

mature, unless it is a calf slaughtered for veal: or slaugh-
ters any animal which is known to be in calf in lamb,
in kid or in pig, shall be guilty ot an offence punishable
on summary conviction and shall be liible to a penalty

not exceeding £25. The defendant is liable to acquittal
if he can prove to the satisfaction of the court that the
animal was slaughtered in obedience to lawful authority,
or from a humanitarian motive such as the prevention
of suffering.

The object of the Act is, presumably, to secure the
maximum production of meat and milk, and to increase
the number of breeding animals. It is ••>{ interest in this

connexion to note that the Committee of the Royal
.Society appointed in England early in theyear toconsider
the food supply question ofthat country recommended that
cattle slioidd be slaughtered when iunnature, namely
at seventeen months old instead of at two and a halt

years; such young beasts, it was pointed out, would be
a little poorer in fat, but that would be counter-
balanced by the enormous saving in feeding stutifs.

Even in the West Indies where the faod supply is not
in such an acute state as in Great Britain, feeding
.stuffs like Indian corn, which are suitable for human
consumption, should not be fed to live stock. There is

no objection, hoivever, to the utilization of cotton seed
meal for this purpose..^
Mr. Joseph Ohamberlain and the West Indies.

In continuation of an article in the February
number of U'nited Empire on the late Mr. Joseph
Chamberlain, Sir Daniel Morris, formerly Imperial
Commissionerof Agriculture for the West Indies, writes

in the April number of the above journal concerning
the special interest Mr. Chamberlain took in the

agricultural affairs of these islands. The responsibility
of establishing the Imperial Department of Agriculture
rested with Mr. Chamberlain, but his first maynum
opus, as regards the West Indies, was the abolition of

the foreign bounties on sugar, effected by the Brussels

Convention of 1902. The banana industry of Jamaica,
so far as its trade with the United Kingdom is concerned,
owes agreat deal if not everything to Mr.Chamberlain.for
it was the contract which he made with Sir Alfred Jones
that solved the problem of conveying across the Atlantic

large shiploads of fresh tropical fruit and landing it in

England in excellent condition. It is generally recog-
nized in the West Indies that Mr. Chamberlain wis
one of the best friends these islands have ever had.

-^^^fr-*-^

Science and Agriculture.

A recent issue of Nature (May 3, 1917) contanis

several articles of interest to those concerned with the

advancement of tropical agriculture through the appli-
cation of science. One o( these articles deals with .soil

aeration in agriculture, and the conclusion is arrived at,

that becau.se of the very obviousness of soil aeration,

agricultural science has scarcely given the subject the

attention it deserves. Another note has for its title The
National Importance of Farm Vermin. This is obvious,
in view of the present shortage of food In another

article dealing with the British Science Guild, some

interesting remarks made by the President of the Board
of Education concerning the importance of science in

education are emlxjdied, while a letter contributed to

the same issue deals with science teaching and national

character.
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INSECT NOTES.

SOME WEEVILS OF THE GENUS
DIAPREPES IN THE WEST

INDIES.

The weevils of the genus Diaprepes found in the West

Indies are of great interest both from the systematic as well

as the economic stand-point. For the last few years they

have been studied by specialists both at the Imperial Bureau

of Entomobgy in London, and at the Bureau of Entomolojjy
at Washington, and it has been considered that the ditferent

forms occurring in these islands would prove to be merely
local varieties, which could be grouped under one or two

species. From time to time collections of these weevils,

which are the adults of the root borer grubs, have been sub-

mitted by Mr. H. A. Ballou, Entomologist on the staff of the

Imperial Department, to Mr. W. D. Pierce of the Bureau of

Entomology at AVashington. These collections included not

only the brightly coloured striped specimens known as Dia-

prepes abhreviaiiis and D. spengleri, but also the uniformly
. dark, greyish-brown weevils belonging to the genus Exoph-

thalmus, and known in these islands as the Leeward Islands

root borer.

Mr. Pierce recently sent back to the Imperial Depart-
ment a representative collection of these weevils from most of

the Lesser Antilles, to which he has added specimens of the

varieties occurring in Santo Domingo and Porto Rico. For

the sake of convenience lhe.se insects have been grouped as

varieties of two species of Diaprepes, the Z>. abbreriatus and

D. spengleri forms being placed under Diaprepes abbreriatus,

while the Exoplithaliiius group is put under Diaprepes

^jamelicus.
To the writer's knowledge ilr. Pierce has not yet pub-

lished any detailed descriptions of these species and their

•varieties under this new arr^mgement, although a paper by
lim in the Journal of Agricultural Research, Vol. IV, No. 3,

about two years ago, has reference to some of these varie-

ties under a different grouping. The subsequent acquisi-

tion of more material of this group from these islands

has. enabled Mr. Pierce to rearrange the varieties to

greater advantage, and further modifications may prove to be

necessary after a still larger series of these weevils has been

examined. It will be noticed that in each case a third

scientific name is used to designate the particular variety. For

instance, the full name of the variety of Diaprepes abbreviatux

which occurs in Barbados is Diaprepes abbreviatus distingu-

endiis, and that of the Antigua variety of Diaprepes famelicus

is Diaprepes Jamelicus esuriens.

A table is appended giving the name and locality of

each variety as determined by Mr. W. D. Pierce.

In addition to the varieties given belovv, there are in the

collection of the Imperial Department specimens from Nevis

and from Grenada, which have not been definitely named.

The Grenada .specimens come under D. abbreviatus, while the

specimens from Nevis belong to the D. famelicus group. A
form closely resembling the Antigua variety esuriem: is known
to be present in Barb:- ''os.

1
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HABITS ASD iLONTKuL METHODS.

At present the most satisfactory method of dealing with

t)iese root-borer pests seems to be the collection of the adult

weevils and the egg-masses, and this would apply to all

varieties The adults are still emerging at the present time

and can generally be found during the day at the base of the

leaves of sugarcane and corn, or among pigeon pea, sweet

potatoes and other plants near the cane fields. In Grenada,

.Montserrat, Antigua, and tlie Virgin Islands the Diaprepes

adults attack the young twiiis of lime trees, often damaging
these severely by notching the leaves These adults often

become very abundant, sometimes emerging together in

thousands from a badly infested cane field and migrating to

other vegetation.
In St. Kitts some 40,000 adults of the local variety

were collected in a short time in a cotton field during April

1914. In Antigua during the early part of 1916 some 70,000

adults of the local variety were caught and destroyed on one

estate where they were attacking limes. In Montserrat

several thousands of the adults are collected every year on

the lime tree experiment plot.

The eggs are laid on the leaves of many of the above

plants and are usually hidden from view by a portion of

leaf stuck down over them. Recent observations made by
the Curator in Montserrat have established the fact that

the local variety of weevil lays its eggs on the leaves of lime

trees: the grubs attack the roots of the lime trees. Both the

adults and the egg-masses can easily be collected by small

hoys.
Other measures of control are rotation of crops and the

digging up of infested stumps after the canes are cut.

The hard backs will be dealt with in the next issue of

the Agricultural News.
J.C.H.

THE MAKING OF PANAMA HATS.

The development of local industrie.s other than or

subservient to agriculture in these islands has never

been of greater importance than at the present time.

Nevertheless very little is being done to stimulate

matters in this direction. Amongst those industries

worthy of greater development are the fisheries, includ-

ing shallow-water cultivations, pot and chair making,
and the making of hats, particularly Panama hats.

Professor Harrison in I )emerara gave this matter atten-

tion a few years ago, and the following is an account

by him of a visit to the hat-making school at Param-

aribo, Surinam. The method of preparing the leaves

of thi? Carludovica palm is described thus:—
The young and undeveloped leaves are cut with about

6 inches of the leaf-stalk attached: f. sharp thin knife is then

used for removing the larger veins of the leaf, and if this is

done .skilfully, the intermediary parts of the lamina alone are

loft attached to the upper portion of the stalk. The short

stalk is then held in the hand and given a sharp switch,

.similar to the cracking of a whip, in order to see that all the

intermediary pnrts are c|uite free from each other. After this,

the leaves are put into boiling water and kept boiling for, say,

ten to fifteen miiutes Care must be taken to see that the

vessel in which the leaves are placed is Dot one of iron, as iron

is said to stain them- Aiti-r they are taken out of the boiling

water they are put out in the sun lor two or three hours to

rlry, and then bleached in a sulphur chamber for a d-iy.

THE INDUSTRY RECOMMENDED FOR BRITISH GUIANA.

We were informed that it takes six leaves to make aa
ordinary sized hat, and that a coarse hat can be made in one

day, while a finely made one would take about eighteen days.
After the hats are made they may be hung in an air-tight
box and subjected to sulphur fumes which will blea,ch them
to a beautiful white. We were also shown straw from the
-Kta palm {Mauntia flexuosa) from which hats were going to

be made. This palm, it may be stated, grows plentifully in

swampy parts of this colony. We were especially interested

in this school and formed the opinion that if a school, similar

to it, can be started in this colony and made to pay, some-

thing will have been done towards solving the growing local

problem of finding suitable employment for poor, respectable

girls and young women There should be no diflaculty
in cultivating Carludovicas, as they grow luxuriantly ia

the North West District of the colony, and even on fairly

heavy clay land such as occurs at or near to the coast-land;
and we are of opinion that they will also grow successfully
in the Pomeroon, on lands in the Canils Polder on the West
Bank, Demerara River, and on the light pegassy lands aback
of our vilUges and plantations. The subject of a local hat-

making school similar to the Paramaribo school on experi-
mental trial is one which we venture to think is worthy of

consideration.

FISH POISONING.
In the latest issue of the West Indian Bulletin (Vol.

\V1, No. 2) there is an article on the subject of poisonous
fishes in the West Indies, a subject which has been referred

to before in the Agricultural News.

An attempt is made in the article in the Bulletin to

bring together such information as is available, including that
contained in Pellegrin's thesis "(Paris 1899), Evermann ancj

Marsh's Report on Porto Rico fishes, Tate Regan's Report on
West Indian poisonous fish, and other important papers and
works dealng with the subject.

It is pointed out first that poisoning from fish may occur
in several different ways:

—
(1) Poisoning by ingestion, that is, by the consumption

of fish as human food. This may happen from two different

causes:—
(a) The occurrence of a toxin in the body of the living

fish;

(b) the production of toxins in the flesh of the fish

after death, due to decomposition.

(2) Poisoning by inoculation of venom through wounds
inflicted by the fish.

Coming under the heading of (a) are the Barracoutas,
certain sprats, the parrot fishes, the horse-eye -Jack, the
drunken or plate fish, and the globe and porcupine fishes.

The degree to which, and the conditions under which, these

fishes are poisonous vary.

Under (b) most fish come that are consumed as food,
but the Cravalles appear to be specially dangerous in this

respect.
The second chief group, which is poisonous by means of

venomous wounds, is represented by the scorpion or Lion

fish, the morays or tropical eels, and the batrachus. There
are other forms of marine life, not belonging to the true

fishes, which may also be included—for example, the sea-egg
and the 'Portuguese man o'war'.

The article gives an account of the symp;omi of poisoning
from these causes, and of the treatment thtt has beea

ijuecessfully adopted.
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In the East Africa Protectorate coco- nut planting, says
the Bulletin of the Imperial Institute (\'ol. XIV, No. 4), i*

the chief industry on the coast-lands and is likely to remain

so. Native plantations, it is stated, are in a very unsatis-

factory state owing tcp tapping of tiie palm, and to the attacks

of Oryctes beetles und fires The copra produced appears to

be of a somewhat inferior quality that could easily be

improved with a little more care and attention.

GLEANINGS

In the last issue of the Aijnciiltma/ Neii:s a mistake was
niade in stating that observations showing the number of

days on which rain falls is only a newly introduced feature

into the St. Lucia meteorological record.s. St. Lucia happens
to be one of a very few islands where this observation has

been systematically carried on for inttny years past.

Trap;ml Life for April 1917 contains a biographical
statement of the career and present work of Mr. F. W. South,
Chief Agricultural Inspector, Department of Agriculture,

F.M.&., formerly Mycologist on the stati' of the Imperial

l)epartment of Agriculture for the West Indies. Mr. South
is principally occujiied in the I'.M.S. in enforcing the Plant

Pests Enactment.

During the German South Africa campaign glanders
hi eke out among the horsts and other tran.'port animals of

the L^nion torces, and stringt nt measures had to be taken to

combat the disease; but in spite of everything the mortality
was approximately 6,000 animals The veterinary surgeons
were, however, by prompt iiction, able to save the situation

and the lives of nmre than 10,000 hor.ses.

The I uiversity of California FuUicotiimf in botany
(\o\. V, No. 11. pp. .jU1-46) contains an interesting paper
illustrated by admirable plates on the nature of the first

generation cross between ditfen nt species ot Nicotiana. It

has been found that crtjsses between K. ni/lvesiris and
varieties of i\'. Toliaccvm always display the characters of

the particular Tobaccum variety used in the cross, but usually
on a greatly enlarged scale.

A Treasury grant of £125,000 by way of loan has been

made towards the purchase of an estate of 5,600 acres at

Kelham, near Newark, England, where it is proposed to grow
sugar beet and to erect a factory for its manufacture into

sugar. The enterprise, which is estimated to cost £500,000,
is referred to in the interim report of a Parliamentary Com-
mittee appointed to report on the matter, as being thought out

with areat care and as a sound one.

The results obtained with varieties of sugar-cane in

Assam are set out in the Annual Report on Experiments and
] )emoustration for 1916. The yield given of cane sugar in juice
in pounds per acre for B .'176 ranged from 5,945 to 4,417 ft).

B.147 gave a low yield on the average, while the Indian

canes gave very much le.s.s. The Indian canes contained

about 12 to 14 percent, sugar in juice compared with 16

to 18 in the case of the Itarbudos ami Mauritius varieties.

According to the Colonial Report on Nyasaland for

1915-16, the e-xport of tea for the year was valued at XS,585
or an increase of £4,429, while the acreage increa,sed froi:-'

3,303 to 4,141 acres. Taking into consideration the greatly
increased local consumption, it will be seen that the output
was practically doubled. The bulk of the crop was sold on

the London market at from Sc'. to Is. per ib., a satisfactory

price when the low co.'st of production is taken into con.sid-

eration.

Information has been received from the Secretary of the

British Cotton Growing Association stating that the death

has occurred on April 3, of Mr. William .Marsland. Mr.

Marsland was one of the delegates to the West Indian

Agricultural Conference in 1912. We take this opportunity
of expressing regret at the untimely loss of a useful member
of the Council of the British Cotton Growing Association,
and one who took a particular interest in matters relating to

the development of tlie West Indian cotton industry.

In the Aijrirultxiral Gazette of New .South Widen for

March 1917, the following dairy wash, which has the

advantage that the materials are readily at hand, is

recommended:—
'Mix air-slaked lime in the freshly skimmed milk

to a suitable consistency, so that it can be applied smoothly
with the brush To each gallon of the mixture add on*
ounce of table-salt. It is advisable to make just sufhcient

wash for the day and to use it fresli. This wash dries

readily on wooden or iron surfaces. It possesses the

advantage of adhering firmly, does not flake oft', and lasts

longer than most of the washes now in use.'

In the Agricultin'al Journal of India for January 1917,
the following interesting particulars are given as to the
.selection of the best colour for wall papers and hangings.
Wall papers were tested for their light absorbing qualities,
with the following results: white, percentage of light
absorbed, 30: chrome yellow, 38; orange, 50; plain ileal, 55;
yellow, 60; light pink, 64, emerald green, 82; dark brown,
87: vermilion, 88: blue-green, 88; cobalt-blue, 88; dark

chocolate, 96. The above shows that, if a room papered
with dark-green be repapered with chrome yellow, it will be
four times as light with the same lamps. In inany cases
house-holders pay too much for electricity and gas lighting
because their light-absorbing wall coverings destroy the

light rav-s.
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SOIL AERATION AND THE GROWTH OF
SAL SEEDLINGS.

A series of papers is being-r published in the

Indian Forest Records on the < neology of Sal {Shorea

rohusta). Part III deals with soil areation and water
culture. In summarizing the results of the investi-

gation. Mr. R. S. Hole, F/J.H., F.L S., says:—
The present experiments have confirmed the results

previously obtained regardint; the very injurious eifect of bad
aeration on the growth of Sal seedling.s in the local forest soil.

When water is long held in contact With this soil, which
is the case under conditions of bad aeration, it becomes heavily

charged with carbon dioxide and impoverished as regards its

supply of oxygLMi.

The bad growth of Sal seedlings in this soil is correlated

with an accumulation of carbon dioxide in the soil .solution

and a low oxygen content, and this possibly explains the evil

effects of bad aeration. Further work, however, is required
to prove this and also to decide the relative importance of

carbon dioxide and oxygen, respectively.

Liming this soil, immediately before sowing, has an injuri-

ous effect on Sal seedlings, and during tlie rains, soil wlucli has

been thus limed appears to contain more carbon dioxide and
less oxygen than the unlreated soil. It seems pn.ssible that

this may be clue to accelerated bacterial activity. This

point, however, requires further investigation.

As carbon dio.xide is rapidly dissipated and a deficiency
of oxygen made good under the ordinary conditions of water-

cultures, it is not easy to prove the effect of varying quanti-
ties of these gases on plants grown in such cultures. For
the same reason, artificial aeration of such cultures may not
show any beneficial result.

As Sal seedlings caa be successfully grown in water-

cultures, the injurious etTect of bad aeration is not due to

water as such. This probably explains the fact that Sal cm
grow in practically saturated soil on the banks of rivers or

even of stagnant lakes, in which the water is kept well aerated

by exposure to the air or the presence of green aquatic plants.

Suggestion of Anti-Mosquito Measures in

Antigua.—The prevention of malarial and filarial diseases

in Antigua and the Leeward Islands generally has not received

much attention hitherto. In order to induce the co n|icration
of employers of labour throughnut the island in a cnmpiv-
hensive scheme of mosquito destruction, the author of a recent

paper [Dr. W. M. McDonald] proposes the establishment of

an experimental area in which various anti-mosquito mea.sures

may be tried, a record being kept of their relative cost and

efficiency, and of the return of malaria in this area. The
utilization of natural enemies is a measure which has

to be applied with a due regard to the many methods

by which mosquitoes may escape attack. . It was observed

in this connexi'in that while small fish occurred in great
numbers in the open water of certain ponds, mosquito
larvae were also very numerous among the grass and vegeta-
tion round their edges. The latter must therefore be kept
clear if the fish are to be of use •

'iling is likely lu prove
the most practical method of dealing with the majority of

breeding places in the island, while draining is also to be

tried. (From the Review of Applied Entomology, Series H,
Medical and Veterinary, February 1917.)

EXPERIMENT STATION IN THE
ARGENTINE.

The new members of the staff of the Experiment Station
in the Tucuman Province in the Argentine have already taken
up their duties, and the Experiment Station which is now
well organized, both for research and technical consulting
work, is rapidly approaching the maximum of usefulness and
value for the Province.

The principal function of the Station is that of investiga-

ting
the most important agricultural and industrial problems;

to discover the best varieties of plants already cultivated, and
introduce new crops; to try . to incre ise the production per
acre, and improve as well as cheapen the methods of culti-

vation; to help by means ui the investigation of prob-
lems and difficulties, the industries of the Province; to
discover new industries by means of scientific experiment-
ation, and encourage them; and to study the insect and
fungus pests of the Province with a view to exterminating
'ir controlling them.

The reports giving an account of the investigations
carried out by the different departments will be published, as

is usual, in the Eevista Iniustri<d y Agricohi dr. Tucuman,
the official organ of the Station, and in order that the
Province may be able to take as much advantage as po.ssible
of the results of the experiments and investigations, the

practical conclusions of the work in each case will be p'lblished
in the form of circulars, which will be distributed amongst all

interested.

The second important function of the Station is that of

giving advice and help to agriculturists and others in their

struggle against the difficulties and problems which they
encounter in their work. Naturally, the Station cannot

promise to solve all the problems presented for study, but,
in a large percentage of the difHculties which are met with
in the agricultural and industrial life of the Province, the

advice and technical help of the. Station will undoubtedly
be of much service.

It is hoped, therefcjre, that the agriculturists and
manufacturers of the Province will co-operate with the

Experiment Station in studying carefully their problems, and
that they will follow the recommendations and advice given
as a result of the investigations.

Finally, in order to give more publicity to the reports
of the Station, it has been resolved to distribute the Ee»ista

gratuitously all over the Province. It is hoped by this means
to increase the usefulness both of the magazine and of the

Station itself in the Province of Tucuman.

Forests of Porto Rico. —A recent Bulletin com-

prises a report of a survey of forest problems in Porto Rico,

conducted by the Forest Service in co-operation with the

Government of Porto Rico. It also revises and brings up to

date two previous Bulletins of the Forest Service dealing
with the forests and forest conditions of Porto Itico. A
general account is given of the phy.sical and economic features

of Porto llico, together with a discussion of the condition

and distribution of forests, forest formations, forest influences,

commercial aspects, forest industries, products and problems,
and suggestions relative to an insular forest policy.

.Appended to the P.uUetin is a descriptive account of

Trees of Porto Rico, by W. D. Bru.sh, L. S Murphy, and

0. D. Mell. Each species is described with reference to its

nomenclature, distinguishing characteristics, wood structure,

and economic uses. A bibliography of consulted literature is

also appended. (Ej-periment Station Record, Vol. .Y.XXVI,
No. .3.)
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PLANT DISEASES.

DISSEMINATION OF ANGULAR LEAF
SPOT OF COTTON.

The Journal of Agricultural liesearch. Vol. A'lII,

pp. 4o7-7.5 contains a detailed account by Mr. \l. ('. Faiil-

•wetter, South Carolina Experiment Station, of studies in

the method.? of distribution of the bacterium producing

angular leaf spot.
Artificial infections are easily secured by spreading

TDacterial suspensions on the upper or under sides of the

leaves, the familiar water-soaked spots appearing u.suall_v

in seven to ten days.
The source of the first infections of the season is not

yet determined. Large numbers of seedlings raised indoors

during the winter showed no sign of the disease. In the

latfc spring two instances cf cotyledonary infection occurred

in the greenhouse. An acre field planted in April remained

free of natural infections until August Another field

planted in May developed considerable disease in the seed-

lings Another experiment gave forty-five diseased plants out

of 36,568 at the end of twenty days. From the lot of seed

which gave most infections (()'46 per cent.) 1,218 seedlings
raised in the greenhouse in August showed no instance of the

disease.

In the plots under observation no definite evidence of

any dissemination of the disease by insects was noted.

The most important positive information obtained in the

investigations came from observations made in a field in

which a long row cf plants was artificially infected. The

ensuing .spread of the disease was charted, and the results

point to the conclusion that the predominant factor in the dis-

tribution of the disease is wind-blown rain. This accords with

the known ability of the bacterium to produce infection on

healthy leaves provided a film of water is present. A
continuation of the studies is proposed in which closer atten-

tion will be given to the meteorological factors favouring the

spread of the disease.

SOURCE OF THE CITRUS CANKER INFEC-
TION IN SOUTH AFRICA.

In the issue of thi.s .Journal dated March 10, 1917,

appeared a review of Scienoe Bidlelin No. 8, of the S. A.

Union Department of Agriculture, on citrus canker in South

Africa.

The occurrence of the disease in South Africa was

?ittributed, on the strength of definite statements in that

liulletin, to an importation of grape-fruit trees from Florida

in 1905-6.

A letter has now been received from Mr. Wilmon Newell,
Commissioner of the St ite Plant Board of Florida, enclosing

cojiies of communications on this subject, received from the

T'nion Secretary for Agriculture, the Chief of the Division of

Horticulture, and the Government Horticulturist.

From the information thus supplied it appears that

although the affection was first noticed on the Florida trees,

which proved very susceptible, it is equally possible that the

disease originated from Japanese stocks imported about
the same time. These have proved highly resistant, but are

not necessarily immune— a condition which favours introduc-

tions by reason of the restricted lesions escaping notice.

That Japan and not Florida was the source of infection

appears to be certain from the following statement made by
Mr. Newell:—

'The first introduction of citrus canker into Florida has

been very definitely and conclusively established as being
in November of 1912, and from our knowledge of the condi-

tions existing in Florida with reference to this disease, it is

impossible, in the opinion of all authorities conversant with

the situation here, that the disease should have been intro-

duced into South Africa from Florida at so early a date

as 1906.'

This assignment of a definite date to the beginning of the

Florida infection may .set at rest in most cases the apprehen-
sions that have been felt with regard to the effect of past
introductions of nursery stock from Florida into the West
Indies.

W.N.

TRIAL OF AGRICULTURAL TRACTORS.
A large amount of attention is being given at present in

England to the employment of tractors for ploughing and
other agricultural purposes. In a recent issue of The Field

(March 5, 1917) reports appear of several official trials and
demonstrations which seem to have been very satisfactory.
Iteference is made to the 'Dugout' Daimler tractor and to

the Bates Steel Miile tractor, both of which are illustrated

at work. The latter gave excellent results on old pasture
land near Lewes recently, while a trial with a Ford tractor

is described as follows:—
'The Royal Agricultural Society, at the request of the

Board of Agriculture, tested two agricultural tractors last

week in Cheshire. The.se tractors were manufactured by
Mr Ford, of America, who has placed at the disposal of the

Government all plans and specifications of his machine, as

well as the services of his experts. The tractors, it is

understood, may be made by British firms provided they are

not .sold but used by the Government.
"The following report has been submitted by the Judges:
"At the request of the Royal Agricultural Society of

England we have examined two Ford tractors rated at 25 h.p.
at working ploughing

'

First, cross-ploughing a fallow of strong land in a dirty
condition and subsequently in a field of lighter land which
had seeded itself down into rough grass and which afforded

every opportunity (^f testing the motor on the level and on
a steep hill.

"In the first trial a two-breast Oliver plough was used,

ploughing on an average 5 inches deep with !G inches width
of furrow, subse<|uentlj' with a three furrow (Jockahutt plough
at the same depth with breast pitched 10 inches.

'In the second trial the three-furrow plough was used,

ploughing an aver-ige of (i inches deep.
"In both cases the motor did its work with ease, and on

a measured acre the time occupied was one hour thirtj-

minutes, with a cmsuraption of 2 gallons of piirattin per acre.

"These results we consider very satisfactory.
"The ploughs were not quite suitable to the land, and

the tractors cons^-ijuently were working at some disadvantage.
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"The total weight of the tractor tully loaded with fuel

and water, as weighed by us, was 23] cwt.

"The tractor is light for its power and consequently light
on the land, is easily handled, turns in a small circle, and
leaves a very narrow headland.

"The motor is quickly started up from cold on a small

supply of petrol.

"After these trials we proceeded to Messrs. Ford's works

at Traflford Park, Manchester, where one of the motors had
been sent to be dismantled and inspected in detail.

"We find the design of ample strength, and the work of

first rate quality We consider the driving wheels rather

light, and we understand that a new and stronger pattern is

to be supplied in future.

"The tractor is designed purely for working on the land,

and the wheels, which are fitted with spuds, should be pro-
vided with some protection to enable them to travel on the

road when moving from farm to farm.

"Bearing the above points in mind, we recommend ,under

existing circumstances, that steps be taken to construct

immediately as many of these tractors as possible."
'

It may be added that a great deal is being done bj' the

Ministry of Munitions on some of their lands, to pojjularize

motor traction, and a note on this subject appeared in the

last issue of the Agricultural News. The co-operative use of

a motor plough in England is described in ihe Journal of the

Board of Arjriculture of England and Wales for June 1916.

while the same .lournal for October 1916 deals with the trial

of tractors for a variety of agricultural purpose.", and the issue

for January 1917 with trials made in France. There is no

doubt that very soon the motor tractor will be a common

object on the English farm.

WEST INDIAN PRODUCTS.

An Experiment m Long-continued In-

breeding.—More than 25,000 guinea-pigs have been

reared by the Bureau of .\nimal Industry on its experi-
mental farm at Beltsville, Md., to test the effects of inbreeding.
Brother and sister have bem mited in each generation, and

some of the families have now reached the seventeenth

generation. While a few strains have run out, others are

nearly as vigorous as are the control families. But the

important fact is that there is no general deterioration; the

various defects that have appeared are not correlated. One

family becomes strong in one respect and weak in another;
in a second family conditions are exactly the reverse.

Such a state of affairs does not lend any support to the

popular idea that inbreeding necessarily produces degen-

eracy. The various kinds of deterioration are to be

accounted for in different ways. In general, the belief of

geneticists is apparently confirmed, that even long-continued

inbreeding does not necesarily mean deterioration. It tends

to make the members of a family more alike, and to

perpetuate all variations that occur. If the strain is a good
one, inbreeding will improve it; if it is a weak or defective

one, inbreeding will bring the defects into prominence and

probably lead to the elimination of the strain. When the

results of this investigation (which is in charge of Dr. 8ewan

Wright) are finally published, they .should furnish more

precise and detailed information about the effects of

inbreeding than has heretofore been available. (From the

loiiru'd of Heredity.)

DRUGS AND SPICES ON THE LONDON
MARKET.

Mr. J. R. Jackson, A.L.S., has forwarded the fol-

lowing report on the London drag and spice market,
for the month of April 1917:—

There is little or no change to be reported in the general
condition of the drug ant' spice markets since our last report
for March. All the same drawbacks exist to prevent
increased demands at increased prices, with the result that

purchases are made in decreasing bulk sufficient only for

present demands. The entry of America into the war has also

had much to do in unsetlling the markets for the moment,
in view of the possibility of supplies of war necessities being
drawn to America. The following are some of the principal
items.

<:INGEE.

This article has been in but little demand throughout
the month. At the last auction on the 25th smill purchases
were said to have been made of Sierra Leone at 1:5s. per cwt.

in Liverpool. In Mincing Lane some 200 bags of rough.
brown Calicut were offered, and bought in at 70s. to 75s.

per cwt., and out of 110 bags of fair limed Japanese offered,

80 were sold at 49s. per cwt.

S.iRS.iPAEILL.-l.

At the first drug auction in the month, namely on the

llh, the offerings of this drug were limited to 25 bales of

Mexican and 4 of native Jamaica, neither of which fouud

any buyers. Later on ia the month it was said that there

were enquiries for both grey Jamaica and Lima, both of

which were expected to arrive shortly; meantinre some sales

of native red Jamaica had been made at Is. Qd., and Mexicaa
at Is. 5rf to Is. 6c?.

CITRIC .iCID, AN.X.MTO, CASHEW NUTS, I'ANELLA ALBA, KOLA,

LI.ME JUICE, PIMENTO, TAMARINDS, AND AEKOWEOOT.

At the beginning of the month citric acid was firm at

from 3s. Xd. to 3s. M. per B)., maintaining the latter price
for the rest of the month.

Annatto seed was in good supply, fair bright being

quoted at 8rZ. At the first auction on the 4th of the month
as many as 57 packages of cashew nuts were offered, none

of which, however, found a buyer. Ten packages of Canella

alba bark also were offered at this auction and none sold,

while 90 packages of kola, also brought forward at the same

sale, were all disposed of, 13 packaj'es of West Indian

fetching ^)\d. to r'ld. per Bb. for medium to bold; whole nuts

and halves, African, which were reported as very scarce,

were disposed of at the following rates; good sound quarters

S\d. and '\d. for slightly wormy. Lime juice was represented
at the same auction by 36 puncheons, only 9 of which found

buyers at the following rates; fair pale raw Grenada Is. 9<^.

per gallon, and brown Trinidad Is. 6d.

The quotation for pimento in the early part of the

month Avas from 4,^,^ to i\(}. per ft., and at the end of th6

month 150 bags were offered and bought in at i\d. A
consignment of tamarinds was brought forward at auction

on the 12th of the month; the price asked was 40s. per cwt.

for new Barbados, duty paid. Quite at the end of the month
a consignment of some 46 barrels of good manufacturing
St. Vincent arrowroot was offered and bought in at o\d. to

Hd.
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MARKET REPORTS. Barbados.—Messrs. T. S. Garraway Jc Co.,

1917

May 16,

London.—The West India Committee Circular,

April 19, 1917.

Arrowkooi—i^d. to fijoi.

Balata—Block, 3/:>J to :>/o: Sheet, 3/8 to :-!/ll|.

Beeswax—No quotations.
Cacao—Trinidad, 82/- to 85/-; Grenada, 65/- to 81/-;

Jamaica, no ijuotations.
Coffee—Jamaica, 02 - to 03/-.

Copra—£43 lO.s.

Cotton—Fully Fine, no quotations; Floridas, no quota-
tions; West Indian Sea Island, no quotations.

Fruit—Bananas, £21 per ton; Oranges, no quotations.
Fustic—No quotations.
Ginger—Jamaica, no ([notations.
laiNGLASS—No quotations.
Honey—Jamaica, no (juotatioiis.
Lime Juice—Raw, no quotations; concentrated, no quota-

tions; Otto of lime (hand-pressed), no (quotations.
Logwood—No quotations.
Mace— 1/3 to 2/-.

Nutmegs—1/li to 1/li.

Pimento— 4|rf.
Rubber—Para, fine hard, 3/1^; tine soft, no quotations

Castilloa, no quotations.
Rum—Jamaica. 4/9 t'^ 5 3.

New York.—Messrs. Gillespie Bros. <fe Co., April

11, 1917.

Cacao—Caracas, 12ic. to I'.'^c; Grenada, 12c. to 12^c.;

Trinidad, ll|c. tol2c. ; Jamaica, lOic. to ll:Jc.

Coco-nuts—Jamaica and Trinidad selects. $42 UC to

$44-00; culls, $28-00 to $;;iiOO.

Coffee—Jamaica, 9ic. to llic. per lb.

Ginger— 10|c. t.. 20(.-. per tti.

Goat Skins—Jamaica, 81-20; Antigua anil Barbados, $1 10
to §1-15; St. Thomas and St. Kitts, $1-00 to Sl'lO

per tt).

Grape Fruit—Jamaica, si 25 to $1-75.
Limes—$5 -00 to -SO-.^O.

Mace—37c. to 42c. per ft.

Nutmegs—21c. to 22c.

Oranges—87ic. to $1-5ip.

Pimento—5|c. to Oc, per ft.

Sugar—Centrifugals, 96°, 0-270; Muscovado^, 89', 5-75c. ;

Molasses. 89°, .'>-25c all duty paid.

Trinidad.—Messrs. Gordon, Grant i Co., May 18,

1917.

Cacao—Venezuelan, $12-fi0 to $12-50; Trinidad, $11-50 to

$12-00.
Coco-Nui Oil—$1-27 per Imperial gallon.
Coffee—Venezuelan, lnc to lie.

Copra—No quotation^.
Dhal—No quotations
Onions -$1-00 per 10(t ft.

Peas, Split—SI 0-nO per bay.

Potatoes-English, $S-(Kj per 100 ft.

Rice-Yellow. $1000 to SUfSO; White. $6-50 per bag.
Sugar—American crushed.no quotations.

Arrowroot—SOUO per 100 tt.

Cacao—§13-00 per 100 ft.

Coco-nuts—$20-40 husked nuts.

Hay—No (juotations.
Manures—Nitrate of soda, no i;|U(.>tations; Cacao laaaora,

no (quotations; Sulphate of ammonia, no quotations.
Molasses—No (juotations.
Onions— $8-50 to $9-(Xl.

Peas, Split—$1000; Canada, no quotations.
Potatoes—No ijuotations.
Rice—Ballam, .~f'.i-50; Patna, no quotations; Rangoon

no quotations.
Sugar-Muscovado centrifugals. $4-75 to $5 '00.

British Guiana.—Messrs. Wieting i Richtee; Messrs.

Sandb.^ch, Parker k 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 1. 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, XII, XIII, XIV and XV:—Price 2s. each; Post free 2s. 8d., where

complete. (Ill, 2. IV, 3; and V, 2 and 3 are out of print.)
Volume XV, No. 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks are written in a simple and popular manner and the information contained in them

IB 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 numbe*
issued up to the present time is eighty-two. Those mentioned in the following list are still available; the rest are out of print.

Sugar Industry.- General.

Seedling and other Canes at Barbados (7) '"id (22) Scale Insects of the Lesser Antilles, Part I, price
in 1900, No. 3, price 2d.; in 1901, No. 13; in 1902 4rf. ; Part II., price 4d.

No. 19; in 1903, No. 26;in 1904. No. 32- price 4d. each. (^3) Cotton Seed and Cotton-cake-meal on West Indian Planta-
tions. Price 2d.

Seedling Canes and Manuiial Experiments at Bai-bados, (60) Cotton Gins, How to Erect and Work Them. Price 4rf.

in 1903-5, No. 40; in 1904-6, No. 44; in 1905-7, No. 49; (65) Hints for School Gardens, Fourth Edition.

in 1906-8, No. 59; in 1907-9, No. 62, No. 66, price 6rf. each. ("1) Insect Pests of the Lesser Antilles. (Handbook). Price

(unbound) Is. 3d. Bound in cloth, 2s. 3d.

Seedling and other Canes in the Leeward Islands, (72) Lime Cultivation in the West Indies. (Handbook). Price
in 1900-1, No. 12; in 1901-2, No. 20; in 1902-3, No. 27; (unbound) M. Bound in cloth, Is. 8d.
P"^e

2rf.^^ach;
'n 1903-4,No 33; in

1904-5^
>o 39; in

(73) Root Borers and other Grubs in West Indian Soils.
1905-6, No. 46; in 1906-7, No. 50; m 1907-8, No. 06;

'

Price 6d

^rice6*/ea'ch'''
'" ^^''^'^' ^'"' '^^'' '" ^^^'^'^^ ^"^ '^'^'

(^*) Cotton Cultivation in the West Indies. (Handbook). Price
' '

(unbound) 9c/. Bound in cloth. Is. 8d.

mm , 1 17'
•

t •»! o iu T J T 1 J (75) Insect Pests of Sugar-cane in Antigua and St. Kitts.
Manorial iLxpermients with Sugar-cane m the Leeward Islands, v>a

in 1902-3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42; ,^., ^ r®' ^^- r, •

, ;

in 1905-6, No. 47; in 1906-7, No. 51; in 1907-8 No. 57 i^ ^"'^'^" ^™'"- ,P"'=''
•*''• „ - „ .

in lOOS-9, No. 04 in 1000-10, No. C8 price 4J. each. !!>
Erysipelas and Hoose. Pnce 2d.

' ' '

(78) Onion Cultivation. Pnce Sd,

_ „ .
.

- , T , T , , (79) Root Diseases of Lime Trees in Forest Districts. Price 3d.

aiigiu:.caneEperinient«mtheLe^^^^^^^ (80) Hints to Settlers in St. Lucia. Price 6rf.
in 1910-11; m 1911-12; m 1912-1.., in 191.3-14, price Is. each.

^gl) Agricultural Resources of St. Lucia. Price 3d.

(82) Indoor Gardening for Schools. Price 6d.

The above wUl be supplied post free for an additional charge of id. for the pamphlets marked '2d.; Id. for those

marked id. and for Nos 73 and 75: Ud. for Nos. 40, 44, 49, 59, '62, 63, 67 and 74. Postage for No. 71, id.

«iid for No. 72, 2d.

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

2». 2d per half-year, or 4s. 4d. per annum. Volumes IV to XII complete, vfith 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. .\11 applications for

copies are to be addressed to the Agents, not to the Department.

Assents.

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

London: Messrs. Ddlau & Co., 37, Soho Square, W. Grenada: Messrs. Thos. LA^VI.OR & Co., St. George.
West India Committee, 15, Seething Lane. St. Vincent: Mr. J. D. Bonadie, 'Times' Office.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Nilbs, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Beidgewater, Roseau.

Street, King.ston. Montserrat: Mr. W. Robson, BoUnic Station.

British Guiana: The Argosy Co., Ltd., Georgetown. Antifjua: Mr. S. D. Malone, St. John's.

Trinidad: Messrs. Muir-Marsh.all & Co., Porl>of-Spain. St. Kitts: The Bible and Book Supply Agency, Basseterbb

Tobago: Mr. C. L. Plagemann, Scarborough. Nevis: Messrs. Howell, Bros., Charlestown.

Canada: Lewis W. Clemens, 81, Yonge Street, (Royal Bank Building) Toronto.
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THE BEST MANURE FOR COLONIAL USE
IB

Dissolved (Soluble) Guano
FO^ SUa^l^-CAlNE A]ND aE:srEl^iVL USE.

TRADE \*/Mi^^\ MARK.

APPLY TO LOCAL AGENTS OR DIRECT TO:- ^
The Anglo-Continental Guano

Works, Ltd.
Doek House, Billiter Street, London, E.C.

Barbados Ag-ents: James A. Lyneh & Co., Ltd., Bridg-etown.

J V.ST ISSUED.

WEST INDIAN BULLETIN, Vol. XVI, No. 2.

C'ontHiiiing the following paper,«:^Note on the Kecovery of

Sugar at Gunthorpes Factory, Antigua, 1905-16 by
Sir Francis Watt.s, K.C.M.G.," D.Sc; The Identity of

Fibre-Agaves, by Professor L. H. Dewey (with a key to

Sisalanae in the West Indies by William Trelease): On the

Inheritance of the Number of Teeth in Bracts of Gossypium,

by S. C. Harland, B.Sc; Note on the Significance of the

Results obtained in the Dominica Manurial Experiments
with Cacao, by W. K. Dunlop; The Characters of certain

Soils in the Area Devasted I'V the Eruptions of the Soufri^re

of St. Vincent in 1902-3, by H. A. Tempany, D.Sc; A Note

on the Gall Patches in the Soils of Antigua, by H. A Tern-
1 frgg BARBADOS CO-OPERATIVE

pany, D.Sc: Note on Lime Requirements of Soils for Partial
|

Sterilization, by H. A. Tempany, D.Sc: The Fungi of the. COTTON FACTORY, LIMITED,
Internal Boll Disea.se, by W. Nowell, D I.C.; Poisonous Fishes

] WHITE PARK
in the We.st Indies, by W. I!. Dunlop. i ^^^^^r^rr.^-iTT^r t^ « ^..t, . t-x^«
PRICE 6d. each. - POST FREE 8d. BRIDGETOWN, BARBADOS.

BORDEAUX MIXTURE.
For use in mixing the above, w^e stock

SULPHATE OF COPPER.
Bordeaux i.-- recognized as the best mixturf tor destroy-

ing fungous pests on the rind of the cane plant prior to

planting.

Assure a good spring, by using this mixture.

To be obtained from

DEPARTMENT PUBLICATIONS.
handbook: series.

Insect Pests of the Lesser Antilles. Pp. 210, Fig's. 185. Price (unbound) is. 3d.
Bound in cloth, 2s 3d.

Lime Cultivation in the West Indies. Pp. 136, Fig-s. 17. Price (unbound)i9d
Bound in cloth, U 8rf.

Cotton Cultivation in the West Indies. Pp. 118, Fig-s. 35. Price (unbound) 9d.
Bound in cloth, Is. 8/.

1

Printed at Office of Aoricultuml Reporter, 4, High Street, Bridgetowa, Barbadoa.
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The Importance of Killing Ticks
ON

Working Cattle

/n many countries the main use for cattle is for haulage or other working purposes, and the object

of these notes is to emphasise the fact that in the case of working cattle, it is especially true that

the presence of ticks means a constant money loss to the owner. A consideration of the following
c»ttle tick

facts will make it abundantly clear that it is cheaper to kill ticks than to feed them.

TICKS ARE BLOOD-SUCKERS. While maturing, each tick abstracts a definite amount of blood from an animal, and to

that degree injures it. The <iuantity of blood abstracted is many times the weight of the ticks when grown, for these represent

only that part of the solids and fluids which may be converted into the tissues of the tick, the remaining solids and fluids

being rejected.
The amount of blood taken by a single tick may be relatively small, but the total amount drawn by thousands of ticks

on one animal cannot fail to be injurious.
If each tick represents but a dram of blood, a few over 1,000 would represent 8 pounds of blood ; it is possible that eacli

tick absorbs more than a dram of blood.
Hence it is no matter for surprise that according to the statement of a reliable authority, blood up to 500 lbs. in weight

may be taken by ticks from the body of a single animal in the course of a year.

A CONSTANT DRAIN ON THE SYSTEM. The presence of any considerable number of ticks on cattle is clearly a great
drain on the animal economy, increasing the amount of feed required by each animal, and demanding a greater exi)enditure
of energy on the part of the animal in obtaining, digesting, and assimilating this additional amount of food. In consequence of
this dram, the rate of putting on flesh in the case of beef cattle is reduced, and the amount of milk produced by dairy cattle

is diminished ; and in the case of working cattle t+ie only result can be a greatly reduced working power.

EVIDENCE FROM THE UNITED STATES. The following figures illustrate very clearly the effect upon the constitution
and general welfare of cattle of long-continued exposure through many generations to tick infestation. Although these figures
refer to beef cattle, the facts they illustrate apply equally to working animals.

AVERAGE WEIGHTS OF BEEF CATTLE:

TUk-free Stales : Wyoming 985 lbs. Idaho 966 lbs. Montana 938 Ibi.

Tick-infesUd Stales : Florida 340 lbs. Georgia 419 lbs. Louisiana 471 lbs. Alabama 500 lbs. Mississippi 550 Ibi.

TICKS MEAN REDUCED WORKING POWER. Cattle who.se vitality is reduced by tick-infestation cannot give the same
returns in work as clean healthy cattle. It is as if one had a 5 horse-power engine and allowed it to get so dirty that at least

2 out of the 5 horse-power is required to overcome the friction of the working parts, leaving only 3 actual horse-power available
for performing work.

The cattle have to eat sufficient to feed the ticks before their own bodies receive any benefit ; if the ticks are numerous, the
feed will not suffice for both animal and ticks, and loss of condition will result. In an experiment designed to secure information
on this point, a herd of cattle were divided into two lots, one of which was infested with ticks and the other kept free from
ticks. Both lots were fed in exactly the same way, yet the tick-infested cattle lost an average of 9 lbs. in weight, whilst the
tick-freo catlli^ gained an average of 44 lbs !

TICKS MEAN SHORTER LIFE. .Mthough no definite experimental evidence on the point is available, it is certain
that working cattle, if tlieir vitality is kept at a low ]ioint by ,;;ioss tick-infestation, not only do less effective service,
but would also be much more susceptible to diseases of all kinds, and would thus be shorter-lived. In the tick-infested area of
the United States the death-rate amongst cattle is nearly three times greater than in the tick-free area.

IN TIMES OF DROUGHT. In the West Indies there are times when green food and even molasses are not available as
cattle food. The pastures are at their poorest, and not only are unable to maintain in condition the animals intended for the

butcher, but also are inadequate for supporting the general herd.
In the face of such conditions, largely unavoidable, it becomes all the more necessary to free the cattle from ticks, which,

as already stated, drain their bodies of blood and seriously reduce their vitality When food is .scarce, none can be spared for

the feeding of ticks and it must all be used for the benefit of the cattle.

The case for keeping working cattle free from ticks may be summed up in three lines :
—

Ticks consume the Blood of Cattle. Decreased Blood Supply means Decreased Vitality.
Decreased Vitality means Decreased Working Po«rer.

IT IS CHEAPKR TO KILL TICKS THAN TO FEED THEM.

COOPER'S CATTLE TICK DIP COOPER'S CATTLE TICK DIP

KILLS ALL TICKS AND LICE CURES MANOE Has received the official approval of the following Countriett

DOES NOT "scald ""o/ BURN CATTLE Union of South Africa, Northern Rhodesia. Brazil, Bas.tola.^.

AN EXCELLENT SKIN TONIC Nyasalaitd, Swaziland, Southern Rhodesia, Madagascar,

EQUALLY SUITABLE FOR HORSES AND MULES British EasI Africa, German East Africa, Portuguese East Africa,
ALWAYS UNIFORM IN STRENOTH AND COMPOSITION

Portuguese West Africa, Egypt, Argentine Republic, Queensland.ALWAYS READY FOR USE NO PREVIOUS PREPARATION ., .. ^ ,- , , k, c ... ,i, i

EASILY MIXED WITH COLD-WATER ^"''='' ^""^s of America, New South Wales,

VERY coNCENTRATED-1 GALLON MAKES ISO GALLONS WA.sH Northern Territory of Australia.

Manufacturers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England.
BRANCHES : Toronto, Chicago, Sydney, Melbannie, Andiland, Buenos Aires, Moolc Video. Punta Arenas, East Londoo, Odessa
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Local Production of Foodstuffs.

?N an article in the Agricultural News of

'January 13 last, attention was drawn to the

^ ^t'act that, owing to the high prices being

obtained for West Indian staple products, and to the

absence of superabundance of labour to produce them,

there was a tendency to shirk the question of producing

food crops. There remained, it was pointed out, an

undue dependence upon imported foods which might
entail unpleasant consequences in the near future. Aa
the question was a general economic one bearing on
that of the labourers on whom the successful working
of the estates depends, and on the welfare of the com-

iiinnity, it was necessary, in order to stimulate progress
in this direction, to create sound opinion and to make

vigorous efforts in this matter.

Since January events have moved with rapid

strides, and there is ample justification for reverting
to what is one of the most urgent problems of the day.
Even if the submarine menace has not had the paraliz-

ing effects upon importations into the Mother Country
which were anticipated b}- the enemy, it has, never-

theless brought England into measurable distance of

compulsory food restrictions. The entrance of the

United States into the war will mean, at any rate for

the pre.sent, greater difficulties in the West Indies

obtaining adequate supplies of imported food, not only
on account of the requisition of merchant vessels for

war purposes, but also of the greater demand for wheat

in other countries. Despite a prospect of more than

an ordinary yield of spring wheat, the wheat crop of

North America for 1917 will, as forecasted by the

United States Department of Agriculture, fall far

below normal: although the yield, estimated at six

hundred and fifty-six million of bushels, will give

sixteen million more bushels than last crop, it will

not, with the heavy demands from abroad and with

practically no reserve store, meet war needs, unless the

most rigid economy is practised.

In England the result of recent experience has

been a rapid change wrought in the popular attitude

towards land problems. Before the war, most persons

were possessed with the comforting thought thai
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cheap and ample supplies of food would alwa3S
flow from abroad, for few foresaw that developments of

naval warfare would inteiTupt that flow, and would

create a condition of positive scarcity and consequently

high prices such as at present exist. By bitter

privations everyone is being brought to recognize that

extreme dependence on imported supplies is a source

of national weakness, and that the greater the necessity
for buying in outside markets the less control can be

exeicised over prices.

An account of the measures of agricultural recon-

struction that have recently been introduced in Great

Britain will be found on another page of this issue.

Naturally the conditions of food supplies which

are engrossing the attention of the Home Government

as the most serious problem of thQ hour will react

upon the supply of foodstuffs into the West Indies.

There are clear indications that in some of the islands,

feced at present with the period of the year when

scarcity of local provisions is coincident with the earn-

ing of small wages and the minimum purchasing

power of the labourer, the necessity for increasing

the local production of foodstuffs has not been recog-

nized a moment too soon. Antigua and S^ Vincent

are wise in having erected corn driers: arrangements
have been made for placing these appliances at the

service of the growers or for purchasing, drying and

storing the grain on co-operative lines. In St. Vincent,

corn dried and stored since August of last year was in

March still in good condition and was converted into

meal for local consumption. Had the whole of the

grain dried in St. Vincent been stored for future use, it

is estimated that there would have been sufficient to

meet the demands of three months food supply. In

islands dependent more or less on sweet potatoes and

other ground provisions which cannot be stored, the

situation in the West Indies has, of late, been aggra-

vated by the absence of rain necessary for planting,

so that the reaping of sweet potatoes will naturally be

abnormally late this year, too late in fact for the critical

months when dependence has to be placed mainly on

imported foodstuff^s.

To maintain a sufficient supply of food in British

•Guiana the Government has pi'ohibited the exportation

of rice, and several West Indian islands have forbidden

ground and other provisions, deemed necessary for local

requirements, being shipped. In Barbados an Act

to make provision for increasing the production of

vegetable foodstufts during the current j"ear has been

passed. The Act, which is interesting, being the first

legislative attempt tu meet the situation in the

West Indies, defines ground provisions, provides the

machinery for carrying out the purposes of the Act by
the appointment of seven commissioners, and makes

it the duty of every owner of three or more acres of

arable land to plant and cultivate ground provisions at

such times and in such manner as may be required by
the Commissioners, provided the area thus planted does

not exceed 10 per cent, of the arable land of the

ovvner. It is also recognized that, if its provisions are

to be etTective, pnedial larceny must be checked as

far as possible, and power is given to Magistrates,

during the years 1917 and 1918, to order the flogging

of, those convicted of stealing or abetting the theft

of ground provisions.

Even after the war the question of a satisfactory

supply of local foodstuffs, especially of those suited

for storage, will have to be carefully considered in all

the West Indian island.s. In a paper on food supplies

contained in \'olume I (1900) of the West Indian

Bulletin, the present Imperial Commissioner gave a

note of sound advice and warning in the following words:

'This opens up a wide field of work for various officers

of the Agricultural Departments, who may be charged
with such duties as drawing attention to crops calcu-

lated to improve the dietaries, the inculcation of sound

ideas in conjunction with the food consumed, and of

watching generally the economic bearings in relation

to the food supply. These questions are of great

importance, for, on a proper solution of them the pros-

perity of many of the islands may depend, particularly

those where the struggle for existence is most keenly
felt. A proper use of food supplies must constitute an

important factor in the cost of production of the staple

commodities, and determine the ultimate success or

f'uihire of a country.'

LOCAL FOOD SUPPLIES IN ST. VINCENT.
In the above article the question of the local produc-

tion of food supplies in the West Indie.s has been dealt with
in a general way. In the present article will be recorded
certain information supplied by Mr. W. N Sands, Agricultural

Superintendent, St Vincent, concerning efforts made in

regard to the planting and preservation of local food supplies

by the Department in that island. Mr. Sands prefaces his

report by expressing the belief that this season far greater
care will be taken to conserve home-grown foodstuffs. The

warnings issued la.st year were in many cases unheeded, and
as a result the supply of corn, in particular, is short of local

requirements. Itecently the Government has prohibited the

export of corn and corn products, peas, beans and farine, but
the quantities left from last crop are small, find the new crops
will not come in until September. At the Ginnery, supplies
of corn and peas that remain are being stored for planters
free of cost.
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Turning to the detailed report, Mr. Sands states that

anticipating high prices, if not reduced supplies this year, of

imported foodstuffs, he made arrangements at the G )vernment

Cotton Ginnery in August 1916 to store all the Indian corn

(maize) taken over from growers on a profit-sharing bisis.

By sealing a storeroom, and by the erection of a number of

bins, accommodation for 700 cwt. of kiln-dried corn was

provided. The purchases of maize amounted to about

620 cwt. The payments mxde on account to growers were
at the rate of 84c. per 100 lb. for corn on the cob and Ic.

per lb. for .shelled corn. Towards the end of last March,

owing to the high prices of bread-stuffs and rice, Mr. Sands
started to convert the corn which, by the way, had remained
in perfect condition, into meal, u.sing the power-grinding
mill at the Ginnery. To date about 550 cwt. of the corn

has been sold as meal for human con.sumption at the rate of

§3'75 per 100 lb., and 4c. per &. for smaller lots, and the

demand far exceeds the supply available. Besides thi.s,

several corn growers have had considerable quantities of corn

dried and converted into meal at the Ginnery for local use.

Unless there had been a kiln-drier available, Mr. Sands points

out, the preservation of the corn purchased could not

have been successfully performed as the corn would have been
attacked by moulds. The attacks of grain insects were

easily prevented by the use of carbon bisulphide.
It appears that if large growers generally had made

provision for the storage of corn on their e-tates instead of

shipping it, and a large number of small growers had taken

advantage of the facilities offered for the purchase, drying
and storage of corn at the Ginnery, there would have been

quite enough locally grown corn to supplj' the demand of the

next three months at a reasonable price.
In view of the prospects of restricted supplies of imported

foodstuffs as well as high prices for such as were available,
Mr. Sands held a series of meetings in April, which were
attended by small owners and renters of land. In all,

Mr. Sands addressed people at eleven different centres. In

his addresses he spoke, amongst other things, of the necessity
of planting and preserving at home certain food crops,

particularly with the idea of earr3"ing over the critical months
of March to September next year. Mr. Sands called attention

to another point of importance. There is reason to believe

that a considerable quantity of corn meal suitable for human

consumption is fed to horses and poultry. It is believed

that meal for this purpose has been purchased from the

Government Ginnery. As Mr. Sands points out, inferior

grades of corn and of other foodstuffs may be used for

feeding to live stock, but it is very undesirable, in view of the

large amount of land available for pasturing and the adequate
supply of cotton-seed meal and other feeding stuffs, that a

high-grade Indian corn should be fed to animals. Mr. Sands

suKgests that legislative action should be taken to prevent
this wasteful practice.

FOOD SUPPLY LEGISLATION IN
BARBADOS.

On May 16 last, an Act to which reference is made in

the editorial of this issue was passed in Barbados to make

provision for increasing the production of vegetable foodstuffs

in the island for the current year. Ground provisions are

defined as including sweet potatoes, yams, eddoes, corn,

cassava, peas, beans, and all plants producing crops which

provide foodstuff's for human consumption. It is made the

duty of every owner or person having chief charge and
control over the cultivation of any arable land of 3 or

more acres to plant and cultivate it at the time and in the

manner required by the Commissioners, provided that th»
area required to be planted does not exceed 10 per cent,

of the arable land of any owner. To carry out the provisions
of the Act, seven Commissioners are to be appointed by the

Governor-in-Executive Committee, to whom within twenty-
one days from the passing of the Act returns of the

arable acreage, together with the acreage in first crop
canes and that in ratoons, are to be forwarded. On
the receipt of the returns the Commissioners will send

every owner a notice specifying the number of acres in which
he is required to plant ground provisions: the kinds of

ground provisions and the number of acres of each kind he
is required to plant; and the time or times at which, as soon

as weather conditions render planting feasible, he is required
to pl-int. Every owner must comply with the requirements
of the notice and keep the land so planted in good condition,
or be liable to a fine of £10 for every day for which
he fails to comply with the provisions of the Act. To
ascertain if the requirements of the Act are being carried

out, inspectors appointed by the Commissioners will visit the

plot.-i planted in ground provisions from time to time, and
will have the power to enter at any time between 6 a.m.

and 6 p.m. on lands subject to the operation of the Act.

Under section 10, any person being a male found guilty,,

durina the j'ears 1917 and 1918, of stealing, or of abetting
the theft of, around provisions, may be sentenced to be

flogged in addition to undergoing any other punishment
which may be awarded.

Madagascar Beans in St. Lucia.—The Agri-
cultural Superintendent, St. Lucia (Mr A. J. Brooks) has

informed the Imperial Department of Agriculture that in re-

cent trials, a variety of the M idagascar bean (Phuseolus lunattis)

has given extremely good results at Reunion estate, at

which the Experiment Station is situated. Mr. Brooks is of

the opinion that it is the best bean to grow for general

purposes. While it is impossible to give an idea of the yield

likely to be obtained, the few plants that were growing at

the time of writing were bearing more profusely than any
other variety that has been experimented with at Reunion

experiment station. The dried beans are of excellent colour

and size, being quite white and large, and Mr. Brooks thinks

that if the cultivation of this bean were extended, it would

prove the most popular one in the local market. The bean

is grown on supports consisting of branched pieces of bainboo

about 8 feet high, inserted in the ground; these supports are

quickly covered by the vines. Up to the present, the plants

have remained free from insect attack as well as from the

disease known as leaf rust, which is fairly common with

some varieties of beans. It may be added that favourable

reports regarding the Madagascar bean have also been

received from Mr. Robson, Curator of the Experiment

Station, Montserrat.

The live-stock industry has contributed to the industrial

revenue of Canada an aggregate of exports, for the fisc il year

ending March 31, 1916, to the value of S105,9 9,190. This

averages a return of over 2 million dollars per week. For

the fiscal years ending March 31, 1913. 19l4, and 1915

the animal produce exports have totalled, respectively,

$45,773 227. •354,612,072 and .176,956,002. Thus, within

the period of the war, the exports of animals and ammal

products have doubled, while for the four-year perio I ilmv

have increa.sed practically
150 percent. {Bulletin No_ 2Jfi,

Ontario Agricultural College.)
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DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
BARBADOS. From the fortnightly report of the Ai/ricidtural

Eeportur of .June 16, it appears that the showery weather

with which May clcsed did not contiuue during the early

days of June, and vegetation again began to feel the lack of

moisture. Between the 7th and the 10th, however, a total

of nearly an inch was registered ia Bridgetown. In the

extrenae south of the islacd rain was still needed, for the

surface soil was still dry, and planting of every kind was at

a standstill throughout the island; there could be no rigorous
start until heavy and general rains had fallen. CJood rains,

howtver, fell towards the end of this month.

Some progress has been made with the uprooting of

cane stumps, forking and the opening of cane holes prepar-

atory to planting, so that, with the first heavy rain, there

might be no delay iii putting in provisions. Where the

crops had been completed, ploughing was becoming fairly

general and attention was being paid to the application of

farmyard manure to low plant canes or to fields in which

yams had been planted. The potatoes planted with the

showers during the latter half of May were making satis-

factory progress, and the Indian cdrn and imphee sown at

that time wete also growing apace with the assistance of the

Jure showers. > Around the sea-board where the weather

had not been so favourable, rain was urgently needed to

prevent a stunt. Indian corn, in particular, could not long
resist a drought, and a .short period of adverse weather would

have prevented it making a good return. The yield cf corn

will this year be poor, and buyers have been content to pay
$4'00 a bushel for planting purposes. During the next

fortnight, with but few exceptions, reaping was expected to

cease in every paiish. Some of the estates si ill grinding
had prolonged their ripening season so as to keep a supply
of fodder for the animals. The pastures were not yet ready
and cane shoots would not be abundant. Cane fodder had

in Bridgetown been retailed as high as 42c. per 100 B).

Owing to depreciation in the juice, some estates, which were

making centifugal muscovado, have during the past fortnight,

turned' their attention to syrup. The increase in the number
of rotten canes had to some extent been responsible for this

This year may be termed a syrup and muscovado year. For

these there has been a steady demand, while for crystals the

market has often been dull. The shortage of the crops in

some districts together with the good price of .syrup reduced

the output of the factories this year. The greatest ditliculty

has been experienced by factories in either renewing or

repairing any part of their machinery.
5IONT.SEERAT. Bains at the end of the month allowed a

start to be made witli the planting of plots in the Experiment
Stations, writes Mr. W. llobson the Curator, in his report for

May, including sweet potatoes, ground nuts, papaws and

beans. The best yield obtained from the three plots planted
in Ajowan was at the rate of 1,128 ft), of clean seeds

per acre, on a piece of particularly good soil. The plot of

Anguilla pigeon pea ( ^^j -acre) yielded at the rate of 1,430 R).

of dry shelled peas per acre. Seeds of selected plants will be

grown in future. A fair supply of seeds of the Madagascar
bean was obtained, as well as of Hyoscyavius inuticus. Three

distillations of bay leaves were made, in one of which sea-

water was used in the still without any apparent increase in

yield.

Begarding staple crops it is stated that the earliest

planted cotton (early March.) suffered from want of rain, and
until late in the month there was no opportunity of complet-

ing the plantinii of the area prepared for cotton, or of

supplying the earlier planted fields. The northern district,

as usual, seemed to have suffered the most from shortage of

rain. The approximate area grown in cotton in 1916 was now
found to have been 1,997 acres, with an average yield of lint

at the rate of 156 lb. per acre. The percentage of stained

cotton was 7 '7, with considerable variation in different dis-

tricts. The bay oil distilled from the experiment plot and

shipped to London in October fetched 13s per ft), and was

reported to be of excellent quality, Supplies of seed of the

Ajowan plant were sent both to the Imperial Institute,

London, and to the Qovernment Laboratory Antigua, for

analysis. Seeds of Galba were sown across one of the

Dagenham cotton fields to form a demonstration wind-break.

The accounts of the Montserrat Onion Growers' Association

having been clo.sed, it was possible to make a total payment of

339c. per ft), of onions delivered by growers, compared with
2'4.5c. in the previous year. The emigration of labourers

frriui the island, says Mr. Eobson, is at present a source- of

considerable concern. The destination of the emigrants

appears to be chiefly the United States of America and
San Domingo. A special meeting of the Agricultural Society
was about to be called to consider the local food supply
problem. The lainfall for the month recorded at Grove
Station was 3 12 inches, most of which fell during the last

week of the month. The total rainfall for the year is

16-70 inches.

ANTinuA. During the month of May the crops on the
various plots in the Experim- nt Station were reaped, and the
cultivation of the cane plots at Skerrelts was commenced.
Plant distribution included— sisal 500, henequen 600,
miscellaneous 11. In addition, 1,40.5 lb. of cotton seed were
sent out. In the Botanic Gardens all new sugarcane seed-

lings were planted out during the month and in addition to

ordinary routine operations, a considerable amount of work
was done in the nursery in connexion wiihthe raising of

bay and eucalyptus plants.

In his ob.servations relating to staple crops, the Curator

(Mr. T. Jackson) states that the cane crop throughout
the island was ripening very rapidly, and the young cane

crops required rain. Approximately 200 acres of cotton had
been planted in the island to date; this also needed rain.

The cidtivation of land on estates was being rapidly pressed
forward. A new spraying tank hid been erected at Gambles,
and was being regularly used for the spraying of cattle with
cattle dip, for the control of ticks. The planting of sisal

was continued in the windward district of the island.

Experiments in making sweet potato flour for mixing
with wheaten flour for making bread were being conducted.
The selecting of cotton seed of pediaree strains was con-
tinued. Work connected with the school garden attached
to the Antigua (Jrammar School was now in charge of an
officer attached to the Department. Bainfall for the month
was 2'1^ inches; for the year 10'13 inches. At the time of

writing, adds !Mr. Jackson, rain was recpiircd in most parts of
the island.

.ST. KiTTs. In his report for the month of May, the

Agricultural Superintendent (Mr. F. B. Shepherd) records the

pl.anting of various crops in the several plots in the Kxperi.
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ment Stations. Plant distribution comprised 1,200 sweet

potato cutiings, 170 ft), cottonseed, 55 ornamental and 300

cuttings. During the early part of the month much water-

ing wa.s needed owing to drought. Showers during the
latter part of the month had much improved the condition
of the plants.

The reaping of the old cane crop was rapidly progress-

ing, the quality of the juice still iiiaintuning a high standard.

The young cane crop had felt the want of rain, and the
later planted canes were very backward The showers

during the latter part of the month, it was hoped, would

improve the condition of offairs. Ten thousands plants of

the ca^e B.147, purchased from an estate by the Agricultural

Department, were sent to a planter in Dominica for planting.
Cotton had been largely planted during the month and
the young plants presented a very healthy appearance. The

greater part has been seed from the Experiment station;

the remainder, the best loral feed.

The Agricultural .Superintendent was on leave during
the month, his duties being performed by the Chemical
Assistant. The rainfall for the month was 2-1 1 inches: for

the year, 10'3l inches.

Attached to this report is a summary of work per-
formed at the liaboratory during the month; this included the

completion of the sugar-cane experiments and calculation of

results; analj-sis of fifteen samples of milk from the Inspector
of Police; analysis of one sample of muscovado sugar: analy-
sis of four samples of 'fancy molasses': and analysis of soils.

NEVIS. Mr. W. I. Howell, reporting,' on work in the

E.Kperiment Stations during the month of May, states that

the plots had been kept weeded and were in good order, and
mentions the crops that have been planted out in the several

plot?, including the following food crops: Indian corn, Para

peas, black-eye jieas, and sweet potatoes. Plant distribution

comprised 142 bags sweet potato cuttings, 5,0.')0 cassava

cuttings, 15 tti. black-eye peas, 2 lb. Indian corn, 10 shade

trees, and 129 ft), cotton seed.

Concerning staple crops, the Agricultural Instructor says
that the weather during the latter half of the month being
very favourable, a large acreage of cotton was planted
and some of the fields had made a very good stand. Prepara-
tion was being hurried on veiih a view to taking advantage
of the weather. The showers were very welcome to the

young canes which were very much in need of rain, lieaping
of the old cane crop was still in progress; in some places

operations were hindered by shortage of labour. A large

acreage had been planted in sweet potatoes and peas: prepara-
tion and planting were still in pri:)gress. Onion growers had
been paid at the rate of 2'78c. per lb. for all onions delivered
at the curing house. A meeting of planters was held on

May 17, under the presidency ot His Honour the Adminis-

trator, with the object of inducing planters to grow provision

crops so as to be able to supply home-grown provisions
for local consumption, in case the supply of imported
foodstuffs be further reduced, or altogether cut off. Rainfall

for the month was 4'27 inches: for the year to date,
12 58 inches.

DEPARTMENT NEWS.
Mr. W. Nowell, D.I.C., Mycologist on the staff of the

Imperial Department of Agriculture, has left Barbados
for Dominica vvith the object of continuing investiga-
tions in that island in regard to plant diseases.

Mr. Nowell is e.xpected to return to Barbados about

July 11.

ANTIGUA AND ST. KITTS CENTRAL
SUGAR FACTORIES.

The notes on the Antigua and St. Kitts Central Suaar
Factories, which appeired in the Agricultural News for
March 24, 1917 (Vol. .\VI, No. 389, p. 83) did not present
a clear and adequate account of the work and results in those
establishments. For a detailed and critical review of the work
of these factories for 1916, the reader is referred to the
Agricultural News for November 4, 1916 (Vol. XV, No 379,
pp. 356 and 357). From the figures given in that article, it

will be seen that the work of the two factories is remarkably
similar in character and is of a very high order, closely
approaching what is economically possible.

In regard to the Antigua factory, a few observation*

concerning administration and financial results may here be
added as a useful and interesting supplement to the purely
technical figures of manufacture contained in the review-
referred to above.

In the first place the supply of canes to the factory was
derived from the following sources: the Original Contractors

supplied 33,968 tons for which 30s UA per ton was paid;
this price included the bonus From" the New Contractors
72,567 tons were bought at the rate of 24?. \\\d. per ton.
Peasant cultivations supplied 5,929 tons and were pud
19s. l\d. per ton. This gives a total of 112,464 tons, which
is 108 tons above the total registered in the Chemist's report:
this diaference arises from an allowance made for Uba canes..

The report of the Directors, from which these figures
have been obtained, shows that the factory charges, which
include such items as salaries and wages, repairs and taxes,
were £,1 lis. Urf. per ton of sugar made: railway transport
charges were 10s. 3|rf. p=r ton of sugar; while administration

charges were Is. lOW. per ton of sugar. The number of
tons of sugar made in 1916 was 12,371, and the total

proceeds from this sugar and the molasses produced was
£228,063 9s. 3rf.

In the case of the St. Kitts factory, 9 1,1 32 tons of canes
were purchased from the Original Contractors and 10,116
from Outside Suppliers—making a total of 101,248 tons of
canes bought. The net proceeds of sugar, etc., were £215,668
In the case of both factories, the season's results financially
and technically, were highly successful.

Transportation of Bay Seed to Egypt. --Last

August a quantity of Bay seed was sent from the Botanic

Station, Montserrat, to Egypt and East Africa, and in connex-
ion with the seed sent to Egypt interesting results have now
to be recorded. The seed was sent picked in two diff'erent

ways. First of all, 5i oz. of seed were despatched in damp
charcoal, 4 oz. of water being added to 1 ft), of charcoal;

shortly after, two more tins were sent, one with water at 3 oz.

to 1 lb. of charcoal, and the other at 2 oz. to 1 lb. of charcoal.

The seed was received in Egypt towards the end of September.
Those packed in damp charcoal containing the larger propor-
tion of water germinated en route, but seedlings were saved
and have been established. The seed in the other packages
containing lesser amounts of water arrived without having
germinated, but on being .sown no plants developed. No
particulars concerning the supply of seed sent to East Africa

have yet been received It will be remembered that Bay seed

in the ordinary way very quickly loses its vitality. The method
of sending germinating seed is of interest, for it is that

which is made use of in sending Hevea seed by post over

long distances, and similarly in transporting living sugar-
cane.
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COTTON.

SEA ISLAND COTTON MARKET.
The Report of Messrs. Henry W. Frost & Co., on

Sea Island cotton in the Southern States, for the

week ending June 2, 1917, is as follows:^

ISLANDS. The market is closed for the .season, as the

crop has all been marketed and sold. The new crop

(1917-18) will not come to market before October.

GEOEGIAS AMD FLORIDAS. The receipts for the past

fortnight have been only 14 bales and the sales 133 bales,

made by an exporter who ;:ucceeded in placing from the

cotton they had on hand. The market has been veiy dull,

Factors unable to get any one interested in their small

offerings. They are, however, continuing to hold for previous

prices. We therefore repeat last (|Uotations.

We quote :-

GEOEGIAS AND FLOKIDAS.

Extra Choice i Fancy 70c = 72^0. landed, including war risk.

Choice it Extra Choice 69c. = 7 l|c. ,, „ „ ,,

Extra Fine & Choice 67c. = 69ic. „ „ ,, „

The exports from Savannah for the past fortnight were,
-51 bales to Southern Mills, 20 bales to Liverpool, and from
.Jacksonville .573 bales to Northern Mills.

The .stock in Savannah is 1,.549 bales, of which Factors

hold only about .530 bales to 600 bales, composed almost

entirely of the lower grades.
CROP ADVICES. The crop in all three of the State.",

although about two weeks backward, is reported to be doing
fairly well, but it is too early a.s yet to make estimates of

the final outturn.

COTTON EXPORTS FROM THE
WEST INDIES.

The following s-hows the quantity and value of Sea
Island cotton exported from the West Indies during the

quarter ended March 31, 1917:—
Colony. (Quantity. Value

£.
Barbados

St. Vincent

Antigua
Mont.serrat

St. Kitts

Nevis

Anguilla

Virgin Islands

St).

•5 3, .5 1.5

68,-510

16,.500

17.3,936*

47,622

104,892

35,965
1,300

.502,240

6.568

S,320

2,166

21,900

5,9.53

1.3,112

4.496

16

6 2..541

159,5<8ft). valued at 2j. 7*'^. per ft. ; 14,388 ft. stains,

valued at Is. 4(/. per tt .

HURRICANE WARNINGS.
The approach of the hurricane season makes it

desirable to publish the following information concern-

ing the nature, and the signs which indicate the

approach of these storms in the West Indies.

It is urged that instruction in connexion with this

subject should be given in all secondary schools in the

Windward and Leeward Islands, and possibly in the

primary schools as well. One or two lessons given in

each year immediately before the hurricane season

should prove of real service.

It is first de-sirable to point out the nature of a hurricane

and its path of transition. With this object the diagrams
below have- been reproduced, having first appeared in this

.Journal in connexion with an editorial on hurricanes (see

Agricultural Xcw^, Vol.VIII, p. 209).

The lowest figure represents the storm during its passage

through the AVest Indian islands, before it takes a sweep
round to the north or west of Cuba, into the North Atlantic

(top figure).
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Velociiy 6-Joag track

20 t.a30 nul2s per hour ^ .v<^'
,c^t

.o^ -III ! "l^'!f^Wr\'\'^\''^ r
Oi 'II,, liill: ^>r,\M ! .

<J

H

-y^

•^•

- As, ^

!t! r.-iDOLS; LATITUDES
STOP.;.'! RECURVIKG:

"v'elo citj- along trcck .

5 lo 10 Eiilsa per hour-,

ITOTE.-Urjricaasa ?rir,-.Trc ChasX
tlxo follov.'iaJ latitadog :

June and Oct.. l?.t. ZO't^i 2."'N

July and Sept., lat. 27*to20'N
'

Aiitriist.lat 30' to 33" l>r.
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yoiocity alon^ tract

a.bo\it 17 niilee per hour.

."^"^^'"^'^ii^^i^

.,Vv\V='^-

'^U .<,

'-.te

The motion of rotation and the motion of translation

itiay be well understood by spinning a top and giving it

a sounterclock rotation. It will be seen that while the rotation

niay be very rapid round the centre, the top itself may remain
in one spot. This rotation corresponds with the violent wind
of the hurricane. ]!y noting the direction in which any p irt

of the edge of the spinnini; top is moving in relation
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to the centre, it will be obvious that the position of

the centre is at right angles to this line of movement.

Consequently in a hurricane, if the observer stands facing
the wind, the centre of the storm is on his right-hand. He
can trace the movement of the centre by noting the change
in ihe direction from which the wind blows.

The reader will find it instructive to take a number of

points on the lowest section of the diagram, which corre.s-

ponds with West Indian conditions, and note (a) the direction

of this wind (the arrows fly with the wind), and (b) the rela-

tive position of the centre.

Reverting to the spinning top, while it may remain

spinning on one spot, it may, on the other band, move from

thi.s; there will then be two motions; a spin and a projrressive

motion: this latter is represented in the hurricane by the

movement of the revolving storm from one place to another.

Usually AVest Indian hurricanes approach the islands from

the Atlantic, that is, from East or ESE, and travel

towards Cuba and the American coast where the path curves

northward and finally eastward, so that the storms pass out

into the north Atlantic.

This progressive motion across the West Indian islands

is comparatively slow, ranging from about 7 to 14 miles an

hour.

An observer therefore, knowing the general trend of the

hurricane's path may, by observing the direction of the wind
and its change?, form a very good idea of his position as

regards the centre, and whether the centre is coming directly

towards him, or is passing on the north or on the south side

of him.

If the direction of this wind remains fairly constant in

a direction NNE or X or XXW, the probability is that the

centre is directly approaching. Conversely when the wind
direction remains SE, ESE, and S, the centre is moving
directly away.

Where the motion of the wind changes from NE to EXE.
E and ESE, the centre is passing on the south side of the

observer.

When the direction changes from XW to WXW, S and

WSW, the centre is passing to the north of the observer.

These rules apply in the West Indies only: thej' should

be checked by making trial observations on the lowest figure
in the diagram until the matter is clearly understood. From
these an observer can anticipate fairly exactly what may
be expected to happen, and— a matter of great importance

—
he is able to recognize when the centre has passed and the

storm may be expecttd to begin to abate.

The violence of the wind increases as one approaches
the centre: at the centre itself there is an area of calm.

When this centre passes over any particular place the

direction of the wind suddenly changes, and the wind after

its passing begins to blow violently from exactly the opposite
direction from that from which it blew before: this is a

feature of considerable importance in West Indian hurricanes.

The barometer falls rapidly as one gets nearer and nearer the

centre, so that the barometer affords a means of marking the

approach of the centre and the probable distance that it is

away, while the changes in the direction of the wind afford

clear indications of the line along which the centre is

travelling.
In judging the direction of the wind it is best to note the

direction in which the lower clouds are moving: this is better

than observing weathercocks or flag.--.

It is worth noting that in the West Indies—the rule

does not apply elsewhere—in describing the direction of the

wind, when one employs the terra south, the centre has passed
and conditions may be expected to improve. This may be

confirmed by noting the position of the centre in relation to

such winds a.s SSW or SE, or any in which the term south
occurs

On the other hand, the dangerous position is indicated

by those winds which involve the use of the term north, as

may be seen by noting what is implied by such winds as

XXE, or X or XE,
"

The first indication of an approichin ,' storm is frequently
a heavy swell, breaking in heavy surf along the shore; these
waves come from the direction of the centre of the approaching
storm. They may be noticed many hours, sometimes a day
or two, before the storm passes

The next indication is usually some disturbance and
unusual movement amongst the higher clouds, coupled with
unusual liijht, ofien a coppery glare, at sunrise or sunset,

particularly the latter: the wind is then unusually irregular
and putfy, and the atmosphere moist and oppressive. The
next indication is a fall in the birometer, and then the

observer may feel certain that a cyclone is in existence.

It is worth noting that cyclones may, and do, exist in

which the wind is rotitting with only moderate velocity: they
present all the characters here referred to, save that not

having violent winds they do not damage: it is only when the

wind blows violently that a cyclone becomes a hurricane.

These facts are readily gra-sped and appreciated;
a knowledge of them is of great service to West Indians,

enabling them to take such precautions as are possible to

protect themselves and their property from approaching
storms, and lelieving their minds of great anxiety when thej'

are able to recognize that a threatened storm has passed.

SWEET POTATOES IN ENGLAND.
In reporting upon some sweet potatoes recently sent by

the .Jamaica Agricultural Society, through the West India

Committee, to the Food Committee of the Ro3'al Society,
the Secretary wrote, as appears in the West India Committee
Circular of May 17. 1917: 'The sweet potatoes which

you were good enough to send were tried by various members
of the Committee, and the unanimous conclusion was that

they would prove a very acceptable foodstuff, and one

which people would readily get used to. But I regret to

say there are two difficulties in the way of getting supplies
to this country. The first is the bad keeping qualities of

the sweet potato. Within a fortnight of their arrival here,

the greater number of them had gone rotten. This was not

due to careless storage. The crates, when they were

received, were simply opened and put in a cool place. A
further difficulty, in view of the small tonnage available,

is the large water content—namely, •5-5 per cent." Apart
from other considerations the increase in the price of food-

stuffs in the West Indies, which has been accentuated since

the entry of the United States into the war, makes it most

improbable that there will be any surplus for exportation.
It is not generally known that the sweet potato (Batatas

cdalis), which is probably of American origin, was introduced

by Gerard into England from Spain in 1597, about the same
time as the potato was introduced from Virginia. On
account of the great yield of the sweet potato experiments
have been made to grow it in temperate climates. Sweet

potatoes are grown as a field crop in Algeria, Spain aud the

Canaries, whence they are sometimes imported in small

quantities into the United Kingdom, where they are offered

for sale in the best-rate vegetable shops. Their cultivation

with the aid of artificial heat has been attempted in Paris

without, however, much success, and it is useless to try to grow
them as a garden crop in England.
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this issue deals in a general way
with the question of the production of foodstuffs in the

West Indies.

In conne.xion with the editorial several notes

describing local action already taken in the West Indies,

on pages 194 and 19-), will be read with interest.

In view of the approach of the hurricane season,

an article explaining the nature .and warnings ofcyclones

is published on page 19'S.

Insect Notes in this issue deal with soil grubs and

a'so with slugs causing considerable damage. (Jn pages
20() and 207 will be found two important articles deal-

ing with the mongoose and with rats, respectively.

Pure and Applied Science.

In his work, 'Discovery or the Spirit and Service of

Science', Professor A. A. Gregory draws, as is observed in

the Botanical Journal for March, a distinction between

pure and applied science. The aim of the one is to

acquire knowledge; that of the other, to apply to the
direct service of man the knowledge so acquired. The
former is altruistic, the latter largely mercenary. The
one leads to poverty and obscurity; the other to wealth
and fame. Both are equally necessary, for the student
of pure science has always, with certain marked excep-
tions been unpractical, but both are not equally reward-
ed. Yet without the scientist—the man who is ever

extending our knowledge of the laws and facts of the
universe—there can be no progress. Of all the men
who devote themselves to the application of science, the

agriculturist is in many cases the slowest to take

advantage of the discoveries and teachings of science.

'To the husbandman in general, science means

theory and his own experience fact. He prides him-
self on being a practical man and regards all scientific

work as unpractical, though whatever is known of the

e.xact relation between cause and effect in all branches
of agriculture, and whenever fact can be placed against

opinion as regards diseases of animals and plants, the
credit belongs to the scientific investigator and not
to the actual cultivator of the soil.'

Logarithms.

The Tercentenary of the death of John Napier, the
inventor of logarithms, who died April 4, l(jl7, helps to

remind us how little interest is as a rule paid to the
li\es of our great men of science, for, both by the brilli-

ance of his genius and by the influence of his discovery
on succeeding generations, Napier takes high rank

among the greatest of Scotchmen. Few results of far-

reaching importance have had a greater influence on

progress than logarithms, which are employed in the

everyday routine work of the engineer, the surveyor,
the actuary, and in scientific work generally.

Everyone knows that the most tedious operations
to be performed in arithmetical calculations are those
that involve multiplication and division: addition and
subtraction are, comparatively speaking, simple. Now,
if a person is in possession of a table of logarithms
and knows how to use it, any calculation involving
multiplication or division can be converted into one

involving, respectively, addition and subtraction.

Similarly, finding the power or the root of a number
is merely a question of multiplication or division. An
example, given in the May number of Chamher's Jour-
nal, shows how much time is saved by utilizing the

process inventi'd by Napier. Suppose we wish to find

what answci- we should get by multiplying ()7.5 by
873. All we have to do is to turn up our table
of logarithms, which tells that the logarithm of (i7.5 is

2-.S29.S03.S, and that of873 is 2-9410142. These numbe:s
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have to be added since om- original numbers had to be

multiplied. Our tables tell that the number which
has for its logarithm .5'7708].S—the answer to the

addition—is 589,27-5, which is the answer desired.

It is well to see how the process can assist a busi-

ness man, saj', in calculating what £3,520 would amount
to in twenty years at 4 per cent, per annum compound
interest. It' this had to be worked out by finding the

interest year by year, it would probably take a couple
of hours. By Napier's invention we proceed thus: Take
the logarithm of 104; multiply that by 20; add to the

answer the logarithm of 3,520; find from the tables the

number which has this number for its logarithm, and
the answer is there

Planters in the West Indies have oftentimes to

measure off plots of land for cultivation and for other

purposes, and would find a knowledge of logarithms of

great assistance in this as well as in other measurements,
and in money calculations.

All Experiment Workers should make themselves

familiar with the use of logarithms.

The High Price of Agriculture.

In Bulletin No. .JJff/ of the Ontario Agricultural

College (for January 1917) are given particulars of the

exports of agricultural produce from the Dominion for

the fiscal year 1915-16. Considering the value of the

exports of animal produce with that of the exports of

agricultural produce, the aggregate for the fiscal year

ending March 31, 1916, amounted to .'?37 2,394,380, as

compared with a total export value for the same period,
of manufactures, including munitions, of $250,052,223.
In other words, the total export value of agricultural

produce is practically one and one-half times as great
as the value of the exports of manufactures, including
munitions of war.

Pressing the comparison still further, the aggregate
of exports from all sources, including mining, fishing,

lumbering, manufactures and agriculture, for the fiscal

year 1915-16, amounted to .$77'9,300,070. Of this the

total export value of animal and agricultural products
amounted to 48 per cent. For the fiscal years 1911-12,

1912-13, 1913-14 and 1914-15, the export value of

animal and agricultural products amounted re.spectively

to 53 per cent., 51 per cent., •j7 per cent., and 54 per
cent. In other words, during tl;e last five fiscal years
the exports of agriculture yielded an industrial revenue

to the country of more than half—to be exact, 520 per
cent.—of the total return from all sources combined.

Again, the aggregate export trade for the first five

months, April-August, of the current fiscal year,
amounted to $443,254,333, of which $222,176,467

represents the proportionate value of agricultural

products, or slightly over 50 per cent, of the total

exports.

Bearing in mind the fact that the great increase

in the export value of manufactured products is

attributable almost entirely to the manufacture of war

munitions, the financial return yielded to the country
hv flcrrittnlture is all the more creditable.

Molasses as a Fertilizer.

With reference to the article in the Agricidturai
Neivs of June 16, p. 179, dealing with the possibility of

usefully employing the waste molasses obtained in cane-

sugar factories as a fertilizer for cane land, an article in
the International Sugar Journal forApril is of interest.

According to a patent recently taken out in North
Queensland, molasses can be cheaply treated so as to
reduce largely its weight and character, hence concen-

trating the valuable manurial ash content and at the
same time destroying its fermentable sugars, which are
converted into humus-like bodies of undoubted manurial
value and beneficial to the physical qualities of probably
all soils.

This treatment, which will obviate, it is claimed,
the disadvantages attending the application of
molasses to the soil, consists, it appears, in evaporating-
and partially or fully carbonizing the molasses. If, for

example, the process be carried only to the stage of
the destruction of sugar, the potash content if an

average molasses be used will be about 7 per cent.,

equal practically to 14 per cent, of commercial sulphate
of potash. If, however, it be taken to the full stage
of carbonization, the potash content will be abouti

20 per cent, of commercial sulphate. If, again, it be

pushed to the final stage, the percentage of potash will

represent approximately that of commercial sulphate.

Drought and Pood Supplies in St. Lucia.

So critical had become the situation in St. Lucia,

in consequence of the effects of the drought on effort-' to

increase the local food supply in that island that the

Agricultural Superintendent, in a Minute to the

Administrator on May 28, urged that the mi'm-
bers of the Food Committee should be informed
of the shortage and that on no account should food

provisions either in a raw or manufactured state be
allowed to be exported. Every effort was to be made

by the officers to push the replanting of sweet potatoes

throughout the island as soon as the rains set in.

In consequence of this notice a Government Notice
was published recommending planters and peasants
to pay special attention to the replanting, as' soon

as weather conditions were favourable, of large areas

of sweet potatoes, inasmuch as sweet potatoes

produce profitable crops in three or four months,
whereas cassava requires ten to twelve months before

it can be reaped.

The Commissioner of Agriculture in reply to the

report of the Agricultural Superintendent draws the

latter's attention to what is being done in St. \'incent

with the com drier and granary. In view of their high

nitrogenous value, the increased production of beans

and peas is also advised.
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INSECT NOTES.

Meanwhile the colieation of adults seems to be the only

practicable method of control at the present time.

The Antigua brown hard back was mentioned in the

Agikaltwal News for May 5, 1917, and some of the control

measures suggested last year by Mr. Billon were given. No
reports of this pest have been received so far this season,

so that nothing further can be .said about it for the present.

J.C.H.

SOME SOIL GRUBS IN THE WEST
INDIES.

In the last issue of the Agricultural A'etcs there were

.some notes on root-borer grubs under the above title, and

additional notes on the subject of hard backs were promised

for this issue.

The beetles known as hard backs in these islands belong

to the family gcarabaeidae, and the different species of these

beetles are grouped for ihe most part under two of the

sub-divisions of this family. I'lit/talus sniithi and the species

of Laehnosterna belong to tlie Melolonthids, the larvae of

which are root-trimmers; while the common Ligyrus

tuMu'osus, and species of Cyclocephala, Strategus and other

related genera are included under the Dynastids, -some of

which are scavengers in the larva) stage.

A reference to the Agricnltvral News, Vol. XII, No. 290,

p. 186, will give the classification, distribution, and habits of

the grubs and adults of the commoner species of hard backs

occurring in the West Indies, and from this list it will be

seen that som« of these species are quite local in their

distribution, and are found in only one or two Islands. This

local distribution is especially noticeable in the case of the

genera Laehnosterna and i'yclocephala. The systematic

relationships of the species of Laehnosterna and allied genera

occurring in the West Indies have never been thoroughly

established, and the Imiierial Bureau of Entomology in

London has recently asked for as large a series as possible of

these beetles from the various islands in order to facilitate

the further study of this group by experts. These beetles

are still emerging from the soils in which as grubs they were

feeding on the roots of such crops as sugar cane and Indian

corn, or on decaying vegetable matter. With the well-known

exception of Ligyrus tumvlosus, the common blackish-brown

hard back, they are not usual.y attracted to lights but must

be sought out in the fields at night. During the day they

hide in the soil, or among the leaves of plants growing near

the cane fields, and come out at night to feed on the leaves of

plants.
References have often been made to hard-back grubs and

beetles in the Agricultnrnl i\''(;(/'.s,and an account of the vaiious

species can be found in I'aniph'et No. 73, mentioned in the

last issue in connexion with root borers. The two most

serious pests at the present time are the Barbados brown

hard back (Phytalus sinithi^, and the Antigua brown hard

back, which is an unidentified species of Lachnosterny. Phy-
talus is very common in some districts of Barbados this

season, and a vigorous caiupaign is being carried out on

some estates. The adults are being collected by the thousands

in the fields at night by labourers carrying lights, and vessels

in which to put the beetles.

In the last Annua! Report of the Barbados Department
of Agriculture, which was reviewed in the Agrindtural News

for May 19, 1917, reference was made to the fact that this

brown hard back seems to be controlled by its parasite

(7\),hiafarallela) in some localities, while there ars other

di.stricts where Phytalus occurs without its parasite. Efforts

are being made to introduce Tiphia into localities where it is

needed, but it will be some time before it becomes established.

SLUGS.
Within recent years slugs have been attracting consider-

able attention in these islands as pests of many estate and

garden crops. Reports from some of the Agricultural Officers

show that the 'leather jacket', or the 'palute' (as the slug is

sometimes termed) is most in evidence as soon as the first

rains have fallen in May or June, but that it is pre.sent more
or less all the year round

FOOD- PLANTS. In Dominica, besides attacking such crops
as sweet potatoes, yams, tanias, cabbage?, melons, cucumbers,

ground nuts, etc., these molluscs have also injured Para

rubber seedling.>s, and stripped young budded citrus plants.
In Mon'serrat they have recently been reported as a pest of

cotton, being abundant on a small experiment plot at the

Botanic Station The above list of food-plants is by no means

complete, but is fairly representative of many of the islands.

HABITS. Slugs like places where the soil is kept cool

and moist by rank growths of wild or cultivated vegetation,

by mulches, by heaps of weeds or trash, by flat stones or

boards. They hide in such places during the day and come out

after nightfall to feed, returning to their hiding places in the

early morning. Tlie eggs are laid in damp situations and a

large number of individuals may be produced in a com-

paratively small area. When these have grown enough they
make a rai<l on the nearest vegetable gardens and play havoc

with the tender young plants. These outbreaks occur

suddenly and are fif short duration, but are severe while they
last.

Mr. Robson, the Curator of the Botanic Station in

Montserrat, has made some notes on a recent outbreak of

this pest which took place on a -]-acre experiment plot at the

Station. In this instance, cotton followed sugar cane, and
after the cane stumps had been dug out in March the trash

was ranged and the space between the rows flat-forked.

The seeds were planted on April 6, and a week later

it was noticed that the young seedlings were being in-

jured, and slugs were suspected. Beginning on the night
of April l.'l, collections were made by lamplight nearly

every night till May 10, by which time all further danger
from the slugs seemed to be over. During this period a total

of 8,343 slugs was collected on the |-acre plot, and it

was noticed that there was marked inert ase of slugs after

rain.

This is the first time that cotton has been recorded as

a food-plant of slugs, and it was not eaten very readily.
Mr Robson foun<l that the young stems were .sometimes

eaten through below the seed-leaves and the leaves themselves
left on the ground, while on older plants the skin on one
side of the stem might be eaten away.

Control Mea.sures.

There are no really satisfactory remedies against slugs,
but the following are some of the methods of control that

have been omplciyed in different places
ERAmiATioN OF BREEDJNc PLACES. As mentioned

above, slugs usually breed where the soil is kept moist by
a covering of vegetation. The weed covered banks of open
drains or ditches are often favourite breeding places, and
such places should be thinned out and the soil raked over

to expose any eggs hidden there to a drying out in the sun.
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H AND COLLECTING. If the breeding places cannot be found

or if it is impracticable to f radicate ihem, then hand-collect-

ing .should be tried. This can be carried out at night by artifi-

cial light after the .slugs have come out to feed, or in the early

morning before they have returned to their hiding places.

Mr. Joseph .Jones, the Curator of the Botanic Gardens in

Dominica, writes that when this pest appears in great, numbers

it is usual to get women labourers to tur out at dawn, each

with a slender sharp pointed stake and to skewer the slugs
before they return to shelter

TRAPS. Put down pieces of board in the infested places
with room beneath for the slugs to collect. To make these

traps more attractive, smear the underside of the boards

with fat, rancid butter, stale beer, or fermenting molasses.

Mr. Jones mentions that in Dominica slugs are said to be fond

of bananas, but can only get them when a stem with an

immature bunch has fallen. The stem is then left on the

ground to allow the bunch of bananas to 'fill'. The slugs
cannot eat their way through the skin, but if the skin becomes

broken they are quickly attracted. This suggests the use

of pieces of banana as an attractive bait for use under the

boards or with other similar traps. Examine these traps

during the day and kill the slugs which have collected under

them.

DUCKS. Some estates in Dominica keep ducks to

control slugs with good results.

Li.ME. It has been found in Dominica that slugs may
be kept away from individual plants or small beds by placing
a ring of lime round the plant or bed.

poisiONS. As far as is known at present, practically no

experiments have been made in the.se islands with poisons,
either in the .shape of sprays or poisoned baits, so that nothing
definite can be said as to their value. It has been observed

in Dominica that slugs will not touch fre.shly gathered leaves

of txrii.is wliifl) hivo lioei dnstrd wi'h Paris srpen and lime,

so that it seems likely that they may avoid pnison.s unless

these are attractively disguised in .some form oi bait

Experiments with various po'soned baits will be made later.

.J.C.H.

A WEED DANGEROUS TO STOCK.
Mr. A. J. Brooks, A'/ricultural >Superintendent, St. Lucia,

reports that two instances have recently coniu to his notice

of appirertly healthy cattle, two in each case, having

suddenly died. After enquiring into the circumstances

Mr. Brooks believes that the cause of death was poisoning;

from the ingestion of the weed Spii/tHa anlhebaia. In the

first case this plant had been accidentally fed to the Huinials

in bundles of hand-cut fodder. One large animal died

within three hours, the other some hours later. In the

second case the animals were found dead in a pasture in

which the weed is cnmmon.
The dangerous properties of the plant are well known.

The vernacular name applied to it in St. Liicia is brevilU, in

some islands hrinnie. obviously corruptions of Brini'illih-e

OT herhe Brinvilliei s, na,mes turreut in the French islands

and hiving reference to the notorious Marchioness of Brin-

liers, executed in Paris in 1676. In liarbados the plant is

known as Svaterweed'. Other names met with are poudre a

vers, herhe poisoit, wormweed, and Demerara pink-root.

Twenly-nine years ago the Kew Bulletin rec(jrded the

receipt at Kew of specimens of this plant from St. Vincent,

accompanied by the information that it is poisonous to

cattle, sheep, and goats, proving fatal in two or three hours.

It is there staled to be commonly distributed throughout
the West Indies and Tropical America.

The plant is common as a low-growing weed in gardens,
arable land, waste places in the neighbourhood of cultivations,
and in some pastures. In form its most prominent character
IS the arrangement of its four uppermost leaves in the shape of
a cross the lower (and lesser) pairs being somewhat widely
separated. The leaves are slightly channelled over the veins;
broad and rounded at the base, tapering off, with rather

straight sides, to a point. From between the upper leaves the
slender flower spikes grow up, bearing a succession of small

pinkish flowers, followed by staall rough doubly-spherical
capsules.

It appears to be the current belief ic Barbados that

stock, except occasionally young animals, come to no harm
from the presence of this plant on their grazing grounds,
presumably because it is avoided. But the danger of

inchiding it in cut fodder is well recognized. The time for

application of remedies is short, and no effective treatment
has been heard of.

The root and plant generally have been widely used as
a means for the cure of worms. Pink- root, sold for the same
purpose, comes from an allied species. According to the

Treasury of liotany, the action of these plants is also purga-
tive and slightly narcotic, and apt to produce very unpleasant
symptoms. Dimness of

.sight, giddmess, dilated pupils,
spasms of the muscles of the eye, and even convulsions are
recorded among the effects. In poisoned aiamals the appe tr-

ance of the eye is characteristic, and is of value for diagnosis.
The elimination of the plant from feeding grounds, as

suggested in the Kew Bulletin, would be a difficult matter,
but care may at least be taken to see that tho.se charged with
the management of stock are aware of the danger of includ-

ing it in cut fodder.

FARM TRACTORS.
In The Fie'd of March 1 7, the tendency to favour separate

tr.ictors instead of composite machines is noted as desfrvina
careful aiicuiion. The latter micbiues possess unquestioned
advantages, but they are complicated and e.xpensive. and
there is a good deal in the argument that although a collection
of independent midlines has the appearance of extravagance,
the aggregate cost may not be greater while the standard of

efficiency is hiaher. The detachable tractor comes within this

survey, and its use calls for immediate investigation, in view
of the plans maturing for increasing the supply of nil motors.

The farm tractor occupies a .'omewhat peculiar posi-
tion. It has not yet approache'l, far less attained,

finality in efficiency and econonic use, and it is not

easy to set aside the argument, that while the state of
transition lasts, it would be advisable to keep expenditure
within reasonable bounds. The intention of those concerned
with the development "f motor traction appears to be to

encourage the manufacture of cheap machines, the life of
which may be short, but proportionate to the cost, say, two or
three years, l>y which time changes may be effected that
would make the introduction of a newer machine advan-

tageous. If a more durable class of tractor were produced
the buyer would be committed to a contrivance, perhaps for
some years after it was out of date, unless he were prepared to

scrap it before its term was ended and it had repaid the original
cost. It would be difficult at the present stage of mechanical

development to make a definite pronouncement upon the
relative merits of the different types, but prospective

employers of oil niotors would do well to examine the point
closely, and weigh the merits of the respective con-
trivances without bias. The oil motor is coming, and its

arrival and efficiency will be hastened or retarded acjording
to the manner in which it proves itself in the next few years
in fulfilling the requirements of the farm.
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GLEANINGS.

In the Faryn Journal of JNIay, advice as to carrying
poultry is given. The proper vcay to carry a fowl is to place
it under the arm, the head pointing to the rear, and the feet

held firmly by the hand. The common practice of carrying
fowls by the legs with the head hanging down cannot be too

strongly condemned.

In the Colonial Report for 1914 of the Falkland Islands,
which was recently published, it i? stated that, apart from a
small school at Darwin maintained by the Falkland Islands

Company, all teaching outside Stanley is done by itinerant

teachers, two being employed on their 'camp' by the

Company and five by the Government in different parts of

the Colony.

In the March number of the Journal of the Jamaica

Agricultural Society, the making of coco-nut butter, as a home
industry at the present time, is strongly recommended. In
a recent test twelve nuts weighing 27 B). gave 3| R. of butter,
and the coco-nut meal left weighed 7 B>. The butter can be
used for cooking, for making cakes and, where it is liked, in the

place of dairy butter, while the meal is of great value for

feeding poultry.

According to Colonial liejJorls (1914-15), Uganda,
over 9,000 tons of cotton seed valued at £18,172 were

exported from the Protectorate in the early part of the year
under review, and this total would have been considerably
greater, had not increased freight rates, due to war, acted

adversely on trade in this product. The cultivation of

plaintains, sweet potatoes, millet, maize, peas and beans was
increased to meet demands made necessary by hostilities, and
efforts were in hand to meet abnormal future requirements.

It will be recalled that in 1910 the chief cacao

manufacturing firms in the United Kingdom decided to

boycott cacao from the Portuguese islands of San Thome and

Principe, on the ground that it was produced under
conditions closely akin to slavery. This drastic action
resulted in reforms being carried out, and the Secretary of

State for Foreign Affairs was able, as is stated in the West
India Comviitfee Circnlar of May 3, 1917, to express the hope
that, in view of the improved conditions in those islands, the

boycott would be removed.

Sugar has always been used in connexion with surgery.

According to the Veterinary Record it has been recently
used with good results. Two horses with deep wounds
of the carpus, were first treated by washing with
a solution of sodium chloride, and afterwards the
wounds were covered with sugar. Five days later the

dressings were removed when the wounds were of healthy
appearance. The second dressings were removed five days
after this, revealing only a superficial wound, the total

recovery of which was obtained in twenty days.

Sugar cultivation and sugar manufacture in Eastern

Bolivia, as reported by the British Vice-Cousul in The Board of
Trade Journal of April 12, appear to be conducted according
to primitive methods. The juice is boiled in a copper
cauldron until it become of the proper consistency, when it is

transferred to earthenware crocks with a hole at the bottom
for the molasses to drain from, and the refining is done by
the claying process, as was the case in the first days of the

sugar industry in the West Indies. Antiquated wooden

sugar mills are still seen, and most of the iron mills are still

operated by animal power.

In certain parts of Uruguay the farm buildings are a fine

white colour even during the wet season. To obtain this

appearance a whitewash is used, made of the sliced leaves of

the Prickly Pear, which, when macerated in water for twenty-
four hours produce a solution of creamy consistence. To this

lime is added and well mixed in. When the .solution is applied
to any surface, be it wood, iron, or other material, a beautiful

pearly white appearance is produced which endures through
rain and frost for many years. The editor of the Cyprus
Agricultural Journal says that the solution has been tested

in Cyprus with good results It may be noted that this

u.se of the Piickly Pear is common in the West Indies.

At Xawabgani in Bareilly district a sugar factory
has, it is reported in the London Chaiuher of Commerce
Journal of March, been established by State agency
as an endeavour to avoid the wasteful methods of .sugar
extraction, and from the first report upon the results obtained

experience has .shown that the mere introduction of crushing
mills requiring greater bullock power would prove no
advantage to the cultivators who, in most cases are too poor
to purchase a costly mill. The greatest obstacles appear to
be the jealousy of the sugar boilers who seem to see in the

improvements offered a menace to their obsolete methods,
and the stubborn resistance to innovations of any kind on the

part of the native cultivator.

In Farmer's littlletin 787, of the United States Depart-
ment of Agriculture, the pathologist in charge of cotton and
truck disease investigations of the Bureau of Plant Industry
writes: 'There is little encouragement to offer to those who
would attempt to introduce the culture of Sea Island cotton
into any other part of the country than where it is now grown
(South Carolina, Georgia, Florida). Many such trials have
been made during the past hundred years and all have failed.
Even in the present area the crop is losing rather than

gaining ground in competition with Upland cotton, although
the production of Sea Island cotton might be increased if

market conditions warranted.' The chief obstacles to its

extension are the scarcity of labour and the development
of trucking mid other more profitable industries.
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SHIELD-BUDDING OF COFFEE.
In the Philippine Agricultural Review, the horticul-

turist in charge of the Lamao E.Yperiment Station during
a visit to the cotfee di.stricts in Java was surprised to find

that, although in the coffee industry, seedling plantations
are as a rule taken as a matter of course, a considerable

acreage is planted in arafted trees. The grafting operation in

Java consists in a cleft graft on young stock about the thick-

ness of a lead pencil. The graft instead of being waxed i.s

covered by a glass tube to exclude water. It has to be
remembered that from a given number of scions twice as

many buds may be obtained as grafts
—a fact in connexion

with coffee which is worthy of more than ordinary attention,
when it is borne in mind that grafted trees with normal
habit are obtained only when scions are taken from stems or

the vertical growth of the suckers, scions from the horizontal

branches producing plants of dwarf and spreading habit.

It follows that the increase of grafted plants from a single
tree is necessarily very slow during several years.

In a course of some experiments in budding and grafting
coffee at Lamao in 191.5 and 1916, when waxed tape was

exclusively used, the net results indicated that in the case of

cleft grafting, the use of tape and wax is a decided improve-
ment upon the use of unwaxed material supplemented by a

glass tube covering the graft.

Shield-budding is simpler than grafting and can be

performed more rapidly. Good success has been obtained by
using well matured, green, iiuu-^ie.ij.eU budwuod with buds
3'5 to 4 centimetres long; the age and appearance of thp s'ock

at the point of insertion are apparently important; the buds
should be entirely covered with waxed tape.

AGRICULTURAL RECONSTRUCTION
IN ENGLAND.

In the April number of the Journal of thf Board oj

Agriculture (of England and Wales), the principal article

deals with the question of agricultural reconstruction, which
as a matter of paramount Imperial importance emphasized of

late by the submarine menace, has been engaging public
attention throughout the United Kingdom, and a complete
revolution in the agricultural policy of the home country

appears to be in contemplation.

In 1916, in view of the need of increasing home-grown
food supplies in the interest of national security, a .sub-Com-

mittee of the lieconstruction Committee was appointed to

consider and report upon the methods for effecting this

increase, and an interim report upon those aspects of the

question which reijuired legislation was submitted in January.

The report states that, by the adoption of a complete
policy by the Government, and by a steady persistence in it,

a large proportion of the foodstuffs now imported could be

produced in the United Kingdom, and that a large addition

might be made to the production of cereals and potatoes, not

only without a diminution of the production of milk and

wheat but with an actual accompanying increase of that

production. The policy to be adopted embraces among
other things, a more intensive policy of grass and arable

lands, the improvement of live stock, the conversion of much
grass land into arable, the introduction and encouragement
of the beetroot industry, the provision of good cottages fo(:

agricultural labourers, the system of small holdings and of

agricultural education, and the improvement of the status of

the departments of agriculture with power enlarged and
enforced by association with existing agricultural and
administrative bodies both national and local: last and not

least, a basis of security and stability of the conditions,
under which agriculture is to be carried out in the future,
is to be the foundation of the whole structure, for without it

the increase of production cannot be realized.

To secure this basis of stability the report recommends
that a minimum wage for the ordinary agricultural labourer
be fixed, and that a minimum price for wheat and oats be

guaranteed to the farmer. Wage Boards consisting of equal
numbers of representatives of the agricultural employers and
labourers in given areas .should, it is suggested, be appointed
to report to the Agricultural Department as to the maximum
weekly wage to be adopted in that area. The Departments
should do everything possible to check any tendency on
the part of the farmers to reduce their permanent staffs.

The lowest figure at which, in the opinion of the

sub-Committee, a guaranteed minimum price would be

likely to give farmers a reasonable security against loss in

growing wheat is 42.s-, per quarter, and in growing oats 23s.

per quarter. Xo period for the duration of this guarantee is

suggested, because so long as wars are possible, it can never
be compatible with national security to deprive agriculture
of the stability of the price of cereals. An initiatory increase of

the guarantee in the first two years after the declaration of

peace is recommended, for it is believed that the impetus
•which this temporary additional guarantee will give to the

policy of the plough will be well worth the risk of a tem-

porary additional charge, should there be a drop in the

after-war prices of cereals.

It is urged that time be given to all concerned to adjust
themselves to the new conditions dictated by considerations of

national safety, until the standard set before all classes

interested in agriculture be attained, namely, not to be
content until the whole of the soil of the United Kingdom
is producing the greatest possible return of foodstuffs or of

timber.

Great importance is a'tache:! by the sub-Committee to

the establishment of the sugar-beet industry, and the

Government is urged to arrange without further delay for a

complete test of the commercial possibilities of manufac-

turing sugar from home-grown beet. It is hoped that the

test will prove that a considerable proportion of the

sugar consumed in the United Kingdom can be grown
therein, and that the introduction of the beet crop into the

rotation will increase the yield of other crops. In short, it

is believed that the augar-beet industry will be a contribution

of much importance to the increased production of foodstuffs

in the United Kingdoiu

Since the above report was submitted, legislative action

has been taken by the introduction into Parliament of the

Corn Production Bill, which it is hoped, will ensure

82 per cent, of the food required in the United Kingdom
being grown, and will result in 8,000,000 acres being added
to the existing arable area.



206 THE AGRICULTUKAL NEWS. June 30, 1917.

THE MONGOOSE IN BARBADOS.
The Barbados Official Gaiette of May 1, 1917, contains

the report of a selecc Commitiee of the House of Assembly
appointed to consider the question of taking measures for the

extermination or reduction of the mongoose.
The date of the introduction of this animal into the

island is given as 1879. The object wis the destruction of

Tats, which caused much damage by gnawing the standing
canes. It is conceded that the numbers of rat-eaten canes

have been greatly diminished, but the Committee is disposed
to attribute some influence towards this result to the general

adoption of seedling canes witli harder rinds. It should,

however, be noted in this connexion, that in .Jamaica, in the

years succeeding 1872. when the mongoose was introduced,

striking testimony was given to the great reduction of damage
in that island. A pamphlet dated 1882, by Mr. (now Sir

Daniel) Morris, Director of Public Gardens and Plantations,
contains evidence to this effect, and mentions further, that

according to a correspondent, there was already a notable

diminution of damage in the Below and Above Cliff

districts of Barbados, in which the mongoose had become
abundant.

The Committee are however satisfied that whatever
useful influence the mongoo.se exerted in the past, it has so

far changed its nature as to be no longer, unless under special

circumstances, the enemy of the rat. This conclusion seems

mainly to be based on instances of rats and mongoose living

peaceably together in a cage until the latter were impelled by
starvation to make a meal of the former. This evidence is open
to objections. First, animals in captivity usually reveal little

of their natural habits, which are exhibited only in respon.se
to the appropriate circumstances of their natural environment.

Every boy who has tried to keep wild creatures knows how

commonly they refuse even the most suitable food. Second,
the form of check most commonly exercised on one animal

by another, and the most effective form, consists not in the

destruction of adults, which have means of escaping in one

way or another, but in the destruction of the more or less

helple.ss young.
Another piece of evidence adduced is the result of the

examination of fifty-nine mongoose stomachs which, in one
case only, contained material resembling rat remains. This

is not nearly sufficient to establish a negative, nor is the

oeees.sary evidence given that the method of feeding on rats

is such as to leave recognizable remains. Weasels undoubtedly
feed on rabbits, but it would be a matter of considerable

difliculty to establish this by //os< iiuyttem examinations.

There is some inconsistency involved, after the con-

clusion that the mongoo.se is no longer the enemy of che

rat, in the direction of attention later in the report to

the fact that the driving of the rat from the open fields into

the estate buildings by the mongoose has caused enormous
loss by the destruction by the former of harness leather, stock

feed, etc'

Whatever the real facts of the rat question may be, it

is no longer, in the view of the Committee, the matter of

principal concern. This is to be found in the increas-

ing damage (held to be a menace to the future of

planting in Barbt.dos) attributed to insect pests. It is

believed that the mongoose, by destroying insect-eating

birds, lizards, and toads, 'has so upset the equilibrium of

tropical nature in this island that the results of such

disturbance have at last begun to make themselves seriou.sly

felt.'

The pests indicated as ha\ing seriously increased are

the root borer, the moth borer, and the .scarabee. Of the

an'mals supposed to have controlled these pests in the past

the ground lizard is specially mentioned as having become

exceedingly scarce throughout the Island. The 'frog' {Bufo
7iviri)ius, itself an introduction) is also recorded as much less

plentiful than formerly. The drying up of ponds is conceded
to have had an influence on this.

It would seem to be questionable whether the reduction
in the numbers of birds in certain localities may not be
attributed with more probability to the progressive clearing
away of trees and cover, than to the effect of the mongoose,
as held by the Committee, in causing the rats to live in trees

and acquire a taste for the contents of birds' nests. Certainly
the insectivorous birds recorded as natives of the island are

plentiful enough in the suburbs of Bridgetown, in spit^ of the
abundance of rats also to be found there. So far as the
writer's observations go, th>» same can be said of other districts

where sufficient cover obtains. If the planters are really
concerned to have the co-operation of toads and birds, the

provision and repair of ponds, and the display of a little

tolerance for trees and bushes on waste patches of ground
are direct and effective measures to this end.

That the mongoose cannot altogether be held responsible
for the increased prominence of the root borer, is shown by
the equal increase of attention given to this pest in islands

where the animal has not been introduced. It is a general
truth with regard to human observation, that 'one sees only
what one knows'. Evidence which has been passed over a
thousand times without notice, becomes, when once its signifi-
cance is pointed out, apparent on every hand.

The conclusion reached then, from the perusal of this

report with an open mind, is that while public feeling is

against the mongoo.se, the actual case against it is not

proven. To form a reliable estimate of the results of the

introduction, results that in many cases are very indirect, it

would be necessary that long and careful investigations
should be made by competent observers. Such an enquiry
would at this time moreover be much hampered by the
absence of reliable evidence as to previous conditions.

There is another aspect of the case. Given that the
introduction of the mongoose has caused changes in the

composition of the local fauna to the disadvantacre of
cultivated crops, is it the most hopeful way to try to undo
those effects by reducing the numbers of the mongoose, as
recommended in this report, or would it not be wiser to

accept an accomplished fact and to adopt more direct means
of protection against the effects complained of? Few would
question that the mongoose has come to stay, or that
efforts to reduce its numbers by means of bounties,
if they have any visible effect at all, will, to retain that

effect, need to be continued in perpetuity. And it cannot
be taken for granted that even a notable reduction in
the prevalence of the mongoose would lead to the restora-
tion of previous conditions.

The methods of direct control of the insect pests indicated
cannot be claimed to be complete, but if there were any
dispo.sition shown towards their adoption, they could doubtless
be improved upon. As it is, they offer more prospect of
relief than is to be obtained from invocations to Nature,
conceived as a revengeful godde.ss upset in her 'equilibrium'
and only to be appeased by an offering of the blood of the
intruder.

A writer in a recent Trinidad journal asks a pertinent
question:

— If pfojile are really suffering from the depredations
of the mongoo.se, why don't they set about killing them' That
they don't do so, he remarks, makes us doubt the sincerity of
their complaint. Why should they want rewatds for benefit-

ing themselves'

W.N,
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RATS AND THEIR EXTERMINATION.
With reference to the report of the select Committee of

the House of Assembly appointed to consider the que.stion
of taking measures (or the exterminating and reducing of the

number of moniioose in Barbados, it is well to bear in mind
that the reason for the introduction of the mongoose into the

West Indies was to get rid of the rats which were cau-sing
serious depredations in the cane fields, to consider, if the

mongoose is exterminated, what will be the results of the

comparative immunity enjoyed by the rat, and to inquire
more carefully into other methods for coping with these

pests.
The rat is found closely hut discreetly attaching himself

to man through the instinct of knowing that food and water

are to be fouud near the latter's dwelling, and man, on the

other hand, recognizing the nuisance caused by the voracious

appetite and thirsty nature of the rat, has responded by vain

endeavours to rid himself of his unwelcome guest. The rat

is obnoxious to man for many reasons, some of which have

only lately become known owing to the recent advances

of medical science. Rats are omnivorous, and the loss

caused by their depredations is not confined to the foal

they eat, but extend.s to the food they spoil and the

damage they cause by gnawing through such structures

as wooden partitions in search of food and water. But the

actual damage caused by rats is endurable when compared
with the disease they assist in spreading throughout the

world. The rat, long suspected of being concerned in the

spreading of the plague or black death, is definitely found

guilty by modern science of acting as the host of the plague-
flea, while it has also been proved that trichinosis is also

spread by this rodent. From feeding experiments with

wild rats it has been found that the economic damage to food

and material in Great Britain probably amounts to

£15,000 000 annually. In the United States Public Health

Reports of 1913, it will be seen that a stage has been reached
at which, knowing the history and habit of the brown rat, we

may consider the best means of coping with the pest under
the following heads:—

Preventive means; (1) rat-proof construction: (2) adequate

protection of water and food.

Curative means: (1) frightening: (2) destructive—(a)

natural enemies, (b) traps, (c) poisons.

im;eventive me.\ns. Many kinds of structures formerly
made of wood are now constructed with cement, and when
the.se buildings have an efficient concrete foundation, an

effectual barrier to the ingress of rats is imposed. The

screening of basement windows with wire netting, the

furnishing of all drain pipes with traps and gratings, and
the elimination of all means by which rats can climb and
obtain access to buildings must be accomplished if the

cunning animal is to be battled.

Keeping anything which may serve as food for rats in

^a^p^oof receptacles, is one of the surest methods of dis-

couraging their presence in buildings. The rat is known to

be a very thirsty animal and cannot live long without water,

and, from experiments conducted by the United States

public health officials, it was found that rats in the majority
of cases live only from three to fifteen days on wheat without

water, but with foods containing much water such as carrots,
the animals were alive thirty days after the commencement
of the experiments. The necessity to rats of water or

watery foods is one of the guiding principles in maintaining
free from rats warehouses and other buildings containing
food.

ijURATiVE m:;asuue.s Although a rat is not easily

frightened, it nuy be desirable to place in its runs or

burrows one of the following substances: freshly slaked lime,

dry, or as a thin whitewash; a strong solution of ferrous

sulphate (copperas); chloride of lime; gas-tar; powdered
red-pepper; or caustic potash.

In the West Indies, except the mongoose and snakes,
there are no natural enemies of the rat among the wild animals
and birds.

Trapping is an effective method to reduce the number of

rats, but it requires considerable knowledge to meet the cun-

ning of the wily rat, while precautions have to be taken in the

employment af poisons in their extermination. The latest

form of poisoning is that of spreading disease among rats by
prepared bacterial cultures. But all these methods for the
destruction of these vermin will be futile unless concerted

action is taken by the whole community, for the rats in one
area are likely to migrate to another and so escape.

Stringent measures to develop immunity, as well as to

prevent fresh colonies of rats being landed by visiting vessels

must also be taken.

TRADE BETWEEN CANADA AND THE
WEST INDIES.

The report of the Department of Trade and Commerce
of the Dominion of Canada for the fiscal year ended
March 31, 1916, possesses special interest for West Indian

readers, affording as it does an opportunity of seeing the

results of the war and of the reciprocal trade relations entered

into by Canada and the West Indies under the terms of the

Preferential Tariff Agreement signed at Ottawa in 1912,
which was the outcome of the Commission under the

Chairmanship of Lord Balfour of Burleigh.

From the report it appears that in the period of five

years ended 1916, the total Canadian exports and imports to

and from the West Indies have been;—
Value of

Imports.

5,3i5,861

G,05S,959

4,484,9i4

6,039,595

6,355,785

It will thus be .seen that the total trade between the

Dominion and the West Indies has, during the period in

question, increased from 89,580,286 to 610,490,686.
The chief article imported from Canada into the West

Indies was wheat flour which, in 1912, was in value

.$1,595,986, in 1915 .$2,340,259, and 1916 12,074,670.
The values of the chief articles of West Indian produc-

tion imported, in 1912 and 1916, into the Dominion were:^^

1912. 1916.

Cacao 85,265 365,249
Coco-nuts 81,751 27,436
Bananas 14,495

Limes 1,051 107

Oranges ]

Shaddocks - <50,720 43,213

Grape-fruit )

Lime juice (crude only) 14,979 23,655

Rum 18,5SL 22,043

Sugar and molasses, duty 3,980,161 4,463,257

Sugar and molasses, free 1,080,721 999,615
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MARKET REPORTS. Barbados.-

191';

-Messrs. T. S. Gakraway «fe Co., Juiif 12,

London.—The West India Committee Circular,

May 31, 1917.

4/.

Arrowroot—5d. t<> i>kn.

Balata—Block, o/O^ to 3/2; Sheet, 3/0 to

Beeswax—No quotations.
Cacao—Trinidad, 85/- to HC/-; Grenada, 80'-; Jamaica,

no quotations.
Coffee—-Jamaica, 71/0 to 88/-.

Copra—£45 lo.s. to £46.
Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, no
i|
notations. 'i

~
.
,

Fruit—Bananas, £35 per ton; Oranges, no quotations.
Fustic—No quotations.
Ginger—Jamaica, 90/- to 110/-.
Isinglass—No quotations.
Honey—Jamaica, 75s. to lOos.

Lime Juice—Raw, no quotations; concentrated, no quota-
tions; Otto of lime (hand-pressed), no quotations.

Logwood—No quotations.
Mace— 1/0 to 2/3.
Nutmegs— lOirf. to 1/-.

Pimento— 4(/.

Rubber—Para, fine hard, 3/2; fine soft, no quotations;
Castilloa, no quotations.

Rum—Jamaica. 5/2 to 8/0.

New York.—Messrs. Gillespie Bros, & Co., June

15, 1917.

Cacao—Caracas, 12gc. to 12|c. ; Grenada,ll2c. to 12|c. ;

Trinidad, 12c. tol2|c. ; Jamaica, lOfc. to ll^c.^,*
Coco-nuts—Jamaica and Trinidad selects, $38'0C to

$48-00; culls, $22-00 to S24-00.
Coffee—Jamaica, !t|c. to llic. per tb.

Ginger— 17c. to 2(ic. per ft.

Goat Skins—Jamaica, .*!1 -no ; Antigua and"Barbados, 90c.
to $1-(I0; St. Thomas and St. Kitts 85i-. to 90c.

per ft).

Grape Fruit—Jamaica, 81 '75 to $2-25.
Limes—$5-50 to *!8-00.

Mace—38c. to 42c. per lb.

Nutmegs—2oAc. to 25c.

Oranges—SI -25 to $2 00.

Pimento—0|c. per ft.

Sugar—Centrifugals, 96% 5-89c; Muscovados, 89°, 5-03c.
;

Molasses, 89°, 4 •87c. all duty paid.

Trinidad.—Messrs.

1917.

Gordon, Grant <t' Co., June 22,

Cacao—Venezuelan, $11'80; Trinidad, $11-25 to $11-75.
Coco-nut Oil—$1-12 per Imperial gallon.
Coffee—Venezuelan, 10c. to 12c.

Copra—No (juotation.s.
Dhal—No quotations'
Onions -$4-50 per 100 ft.

Peas, Split—$1000 per bag.
Potatoes—English, $575 per 100 ft.

Rice—Yellow, $9.50 to $10-00; White, $6-75 per bag.
Sugar—American crushed.no quotations.

Arrowroot—$6UU per 100 ft.

Cacao—$12-50 per 100 ft.

Coco-nuts—$26-40 husked nuts.

Hay—No quotations.
Manures—Nitrate of soda, no quotations; Cacao manure,

no quotations; Sulphate of ammonia, no quotations.
Molasses—No quotations.
Onions— $5-50 to $6-00.

Peas, Split—$12-00; Canada, no quotations.
Potatoes—No quotations.
Rice—Ballam, §9-50; Patna, no quotations; Rangoon

no quotations.
Sugar—Muscovado centrifugals, $4 50 to $5-00.

British Guiana.—Messrs. Wieting i Richtee; Messrs,

Sandbach, Parker & 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 1. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as is.sued, price Is. each. Post free, Is. 2d.;
Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XIV and XV:—Price 2s. each; Post free 2s. 8d., where

complete. (Ill, 2. IV, 3; and V, 2 and 3 are out of print.)
Volume XV, No. 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks 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 sugar-cane and manures, the full official reports of which have only a limited circulation. The numbei
issued up to the present time is eighty-two. Those mentioned in the following list are stUl available; the rest are out of print.

Sugar Industry. Generai.

; Seedling and other Canes at Barbados (7) and (22) Scale Insects of the Lesser Antilles, Part I, price

in 1900, No. 3, price 2d.; in 1901, No. 13; in 1902 ^d-; Part II., price id.

No. 19; in 1903, No. 20;Jn 1904. No. 32; price 4rf. each. (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
tions. Price 2d.

Seedling Canes and Manunal Experiments at Barbados, (60) Cotton Gins, How to Erect and Work Them. Price 4d.

in 1903-5, No. 40; in 1904-6, No. 44; in 1905-7, No. 49; (65) Hints for School Gardens, Fourth Edition.

in 1906-8, No. 59; in 1907-9, No. 62, No. 66, price 6rf. each. (71) Insect PestS of the Lesser Antilles. (Handbook). Price

(unbound) Is. 3d. Bound in cloth, 2s. 3d.

Seedling and other Canes in the Leeward Islands, (72) Lime Cultivation in the West Indies. (Handbook). Price
in 1900-1, No. 12; in 1901-2, No. 20; in 1902-3, No. 27; (unbound) 9d. Bound in cloth. Is. 8d.

?^]?.^ .^'^J'^'^H''^- ^^^J'r,^%^h).'^ -^^Itr^^ J^^'^^'-'J" (73) Root Borers and other Grubs in West Indian Soils.
1905-6, No. 46; m 1906-7, No. 50; in 1907-8, No. o6; Price 6d

^riceed^'eaTh'''

'" ^^^'^' ^"' ^^' '" ^^^''^'^' ^"^ ^'^''
(74) Cotton Cultivation in the West Indies. (Handbook). Price

^
(unbound) 9c/. Bound in cloth, Is. 8d.

i»* •
1 -c ;^ j^ VI f ii T 1 T 1 1 (75) Insect Pests of Su^ar-cane in Antigua and St. Kitts.

^Manunal Experiments with .Sugar-cane in the Leeward Islands, r> • pj
in 1902-3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42; ,„„, ^ f-®' n v> .j
in 1905-6, No. 47; in 1906-7, No. 51; in 1907-8, No. 57; ?^ ^"'^'^" ^'''"- /i'"' t P„>. 9Winno o -vT CA mnnirl XT ao aju (77) Eivsipelas and Hoose. Price id.m 1908-9, No. 04; in 1909-10, No. 68; price id. each.

J^gj ^^.J^ Cultivation. Price 3d.

_ T-i • . T , T , , (79) Root Diseases nf Lime Trees in Forest Districts. Price 3d.
Sugar-cane Experiments m the Lee«-ard

^^^^^^^^^ (80) Hints to Settlers in St. Lucia. Price 6rf.
in 1910-11; m 1911-12; in 1912-1.^, m 191.M4, price Is. each.

^gl) Agricultural Resources of St. Lucia. Price 3d.

(82) Indoor Gardening for Schools. Price 6rf.

The above will be supplied post free for an additional charge of i*/. for the pamphlets marked 2d.; Id. for those

marked 4d. and for Nos 73 and 7-5; \id. for Nos. 40, 44, 49, 59, "62, 6.3, 67 and
'

74. Postage for No. 71, id,

and for No. 72, 2d.

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

2». 2d per half-year, or 4s. 4d. per annum. Volumes IV to XII complete, with title page and index, as issued—Price 4s. each—
Post free, .5s. Some numbers of the early volumes are <5ut 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 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. Grenada: Messrs. Thos. Lawlok & Co., St. George.

West India Committee, 15, Seething Lane. St. Vincent: Mr. J. D. Bonadie, 'Times' Office.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Niles, Botanic SUtion.

Jamaica; The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridgbwater, Roseau.

Street, Kingston. Montserrat: Mr. W. Robson, Botanic Station.

British Guiana: The Argosy Co., Ltd., Georgetown. Antiqua: Mr. S. D. Malone, St. John's.

Trinidad: Messrs. Muir-Marshall & Co., Port-of-S'pain. St. Kitts: The Bible and Book Supply Agency. Basseterkh

:T6bago: Mr. C. L. Plagemann, Scarborough. Nevis: Mfc.ssrs. Howell, Bros., Charlestown.

Canada: Lewip ''V. Clemens, 81, Yonge Street, (Royal Bank Building) Toronto.
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THE BEST MANURE FOR COLONIAL USE
IS

Dissolved (Soluble) Guano
FOR, SUaAK-CANE AND GENERAL USE.

APPLY TO LOCAL AOENTS OR DIRECT TO;-

The Anglo-Continental Guano

Works, Ltd.
Dock House, Billiter Street, London, E.C.

Barbados Ag-ents: James A. Lyneh & Co., Ltd., Bridg-etown.

JUST Ii<SUED.

WEST INDIAN BULLETIN. Vol. XVI, No. 2.

Containing the following papers:
—Note on the Recovery of

Sugar at Gunthorpes Factory, Antigua, 190516, by
Sir Francis Watts, K.C.M.G., D.Sc; The Identity of

Fibre-Agaves, by Professor L. H. Dewey (with a key to

Sisalanae in the West Indies by William Trelease); On the

Inheritance of the Number of Teeth in Bracts of Gossypium,

by S. C. Harland, B.Sc ; Note on the Significance of the

Results obtained in the Dominica Manurial Experiments
with Cacao, by W. R. Dunlop; The Characters of certain

Soils in the Area Devasted by the Kruptions of the Soufriere

of St. Vincent in 1902-3, by H. A. Tempany, D.Sc: A Note
on the Gall Patches in the Soils of Antigua, by H. A Tem-

pany, D.Sc; Note on Lime Requirements of Soils for Partial

Sterilization, by H. A. Tempany, D.Sc; The Fungi of the

Internal Boll Disease, by W. Nowell, D.I.C.; Poisonous Fishes

in the West Indies, by W. 1!. Dunlop, , „^„^^ „
PRICE 6d. each. - POST FREE 8d. BRIDGETOWN, BARBADOS.

BORDEAUX MIXTURE.
For use in mixing the above, we stock

SULPHATE OF COPPER.
Bordeaux is recognized as the best mixture for destroy-

ing fungous pests on the rind of the cane plant prior to

planting.

Assure a good spring, by using this mixture.

To be obtained from

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED.

WHITE PARK,

DEPARTMENT PUBLICAxxONS.
handbook: sei^ies.

Insect Pests of the Lesser Antilles. Pp. 210, Fig's. 185. Price (unbound) is. 3d,
Bound in cloth, 2s. 3d.

Lime Cultivation in the West Indies. Pp. 136, Fig-s. 17. Price (unbound)|9<f.Bound in cloth, Is. 3d.

Cotton Cultivation in the West Indies. Pp. 118, Fig-s. 35. Price (unbound) 9d.
Bound in cloth, 1$. 8d.

Printed at Office of Agricultuml Reporter, 4, High Street, Bridgetown, Barbados.
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CANADA

DEMERARA i PARAMARIBO

PANAMA CANA. & PACIFIC PORTS

PORTS OF CALL
Azores.

[St. Vincent, St. Lucia, Dominica,
' Montserrat, Antigua, St. Kitts,

[Bermuda, Halifax, N. S., & St. John (N.B.)

Grenada & Trinidad.

/Trinidad, Puerto Colombia,
- Cartagena, Colon, Panama,
[Callao, Iquique, Antofagasta & Valparaiso.

REGULAR MAIL, PSSENGEK AND CARGO SERVICES FROM THE
UNITED KINGDOM TO

BRAZIL URUGUAY & ARGENTINA
Via Spai, Portugal, Madeira & St. Vincent

REGULAR SAILING&FROM THE UNITED KINGDOM TO
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& JAPAI.
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It Pays
TO Eradicate Ticks 1

The Results of Tick Eradication work in the United States
\\ } I

i'

e&m-a tick

A vigorous co-operative campaign for the eradication of the cattle tick in the South and SouiiVest
America, has been in progress since 1906, the work being conducted jointly by the Bureau of Animal idustry
States Department of Agriculture and the State and county authorities. 220,000 square miles (an area
already been completely cleared of ticks. An effort has recently been made to secure direct evidence jm
farmers concerned as to the results of the work. For this purpose a circular letter embodying the

widely distributed among the stockmen and farmers in 11 different States, The questions asked were :-

1. What has been the average increase her head in the value of cattle in your county since tick ei ication 1

What, if any, has been the average per cent, increase in the weight of the cattle since tick erj :ation '

Express in percentage the average increase in grade or quality of the cattle since ticks were eli

Approximately what per cent, of cattle died annually of fever in your county before tick eradtion 1

What is the probable per cent, of increase in milk production of dairy cows due to the absencif

Slightly over 1,000 replies were received in all. The following is a summary of these replies, taking h question in order :
—

2.

3.

4.

5.

States of North
of the United

iater than France) has
the cattlemen and

lowing questions was

began in 1906 ?

began ?

iicated ?

began ?

ticks?

BE(K in 1906.

ieorgia
outh Carolina

$13.28

$8.00
9.25

1. AVERAGE INCREASE in VALUE of CATTLE SINCE TICK ERADICATION
.Mabama ... §7.70 Arkansas ... |8.31 California ... $15.00
Mississippi ... 9.00 North Carolina 8.30 Q Oklahoma ... 8.20

Tennessee ... $10.9+ Texas ... $13.79 Virginia
Average of 1 1 States - $ 9.76

NOTE.~$S.50 should be dedtictedfrom the above increase! as refirewnting the general rise in the value aS cattle which ha> taken pi throughout the country,
and which cannot, therefore, be said to be due to the eradication of ticla.

2. INCREASE IN WEIGHT OF CATTLE.
The averages for the States ranged from 11 per cent, in Texas to 23 per cent, in Mississippi, and the^erage

tor the entire tick-free territory was 19.14. In other words, the cattle as a whole are considered to b( ibout
. than before tick destruction was commenced.

1
3. INCREASE IN QUALITY OF CATTLE.

The lowest State average was 16 per cent, for Georgia, and the highest 31 percent, for Mississippi. Tin
WHS 26.91 per cent., which means that the cattle in the tick-free sections at present are rather over one-fourti elter

This is proof, if proof were needed, that the unprofitable
" scrub

"
animal and the tick go together n

is banished, and not until then, is the influx of pure bred animals on a large and profitable scale possil

4. ANNUAL LOSSES BEFORE TICK ERADICATION.
There is practical unanimity in allowing that considerable losses were caused by Tick fever befor 1

tick eradication work. The figures range from 9 per cent, in Georgia, to, 15 per cent, in Mississippi an(>Iorth Carolina, and the

average for the 11 States is 13 per cent. This is a trifle over one-eighth of the total cattle.

It requires but little imagination to see what a serious handicap to the cattle industry of the Son an annual loss of this

magnitude must be. Some idea of its extent may be had by taking the census figures for cattle in 1910 According to these there
were in round numbers 15,000,000 cattle below the Tick quarantine line, with a valuation of slightly o' 3270,000,000.

One-eighth of thissum is $34,000,000, which represents roughly the annual loss from deaths alone, not unting the depreciation
m numerous other ways, such as stunted growth, discrimination in markets, shrinkage in milk proirtion, etc., all of which
will more than double the amount named.

S. INCREASE IN MILK PRODUCTION.
The owners of dairy cows in the region cleared of ticks are evidently well satisfied with the result^f

cent, of the replies admit there was an increase, usually very substantial, in the yield of milk.
The lowest estimates are from Alabama and Georgia, these two States averaging 15 per cent, increas^ each, while the highest

average, 25 per cent, increase, is from North Carolina, closely followed,however, by 24 percent, each in P^issippiand Oklahoma.
The average for the 1 1 States is 23 per cent., which is a gain of nearly one-foiirth in the total Milk eld.

It is easy to see what a great advantage this would be if it could be applied to all the ticky iws in the South. The
adfliitional milk would in the aggregate be worth many millions of dollars.

IT IS CHEAPER TO KILL TICKS THAN TO FEED t\

per cent, of gain
one-fifth heavier

verage for the 11 States

in grade or quality.
d that when the latter

he inauguration of t!io

f the work, since 95 per

COOPEP'S CATTLE TICK Pi?

Hot received the official approval of the fottoujing Countrie§ i

Valon of South Africa, Northern Rhodesia, Brazil. Basutolaad.

Nyasalaad. Swaziland, Soalbern Rhodesia, Madagascar,

•rltish East Africa, Qerfflan East Africa, Portuguese East Africa,

Portuguese West Africa, Egypt, Argeatlne Repibllc, Quecnslaad,

United Statrs of America, New Soath Wales,

No.thera Territory ol Aastralla.
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The Dominions Royal Commission.

• FTER inquiries extending over five years, the

Royal Commission on the natural resources,

Jaetual and potential, of the Self-Governing

Dominions of the Empire, with practical proposals for

their utilization, have issued their final report, which is

a valuable document: indeed, as Nature for April 30

truly remarks, it is qu te certain that no Blue Book of

such momentous importance a.s this as to the develop-

ment of the resources of the British Empire as a whole
has ever before been published.

Broad, however, as the scope of the incjuiry was, ib

could not be kept within the limits originally prescribed.
As the Commissioners state: 'For Empire purposes no

survey can be complete without including India, the

Crown Colonies and the Protectorates. In themselves,
and even as now developed they form too vital and

important a pirt of the Empire to be left out of

present c ilculations. But it is plainly evident thab

their potentialities, measured by any fair standard, are

immense, and that their future contributions to the

Empire "s strength and greatness will far surpass those

of the past. These parts of Your Majesty's oversea

possessions are vitally linked with the self-governing
Dominions: the destinies of all are interwoven.' The

report, therefore, deals with the problems connected

with the reconstruction and development of the Empire
as a whole.

Among the recommendations of the report are—
the creation of an Imperial Development Board

to be charged with the duty of promoting the develop-

ment of the national resources, trade and communica-

tions of the Empire. To control and supervise emigra-
tion in co-operation with a consultative board includ*

ing colonial representatives the creation of a Central

Emigration Authority is recommended, and the question

of land settlement for ex-soldiers and their families is con-

sidered. Communication between all parts of the Empire
should, it is suggested, be improved by developing and

deepening harbours, the provision of speedy steamship

services, the controlling of freight rates and reduction of

cable rates. Recommendations are made for the improve*
ment of the commercial intelligence system in varioas
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parts of the Empire, importance being attached to the

•holding of exhibitions, inter-imperial, and also of foreign

goods competing with British goods in the various

markets of the world, and to uniformity being secured

in trade legislation.
The establishment of uniform

coinage based on the decimal system and uniform metric

weights and measures are recommended.

It is considered vital that the Empire should be

placed in a position to resist any pressure which foreign

powers could exercise in time of peace or war in regard

to the control of raw materials and commodities essen-

tial to its existence. As a step towards ascertaining

•how such independence can be secured it is urged that

.an immediate survey be made by the proposed Imperial

Development Board into the relation between imperial

production and imperial requirements, and that the re-

:sult of the survey should divide the necessary materials

of war and commerce into three main categories:
—

(a) Materials of which the world's requirements are

•mainly or wholly produced within the Empire: such

are nickel and asbestos produced in Canada, jute in

India, and palm kernels in Africa.

(b) Materials of which imperial requirements are

approximately equalled by imperial production: such

are wool, cheese, butter, meat and wheat.

(c) Materials of which the world's requirements

anil with ihem those of the Empire, are mainly pro-

duced and controlled outside the Empire: these include

cotton, petroleum, nitrates arnl potash.

Investigation in this survey should, it is pointed

out, take two directions, namely, to discover the possi-

bility of finding new sources of supply within the

Empire and the p-^ssibility of finding substitutes within

the Empire, and also to devise means for preventing

waste in existing sources of supply of minerals, while

the need for increasing the supplies of cotton is declared

urgent.

Pending the result of the investigations of the

Development Board the lines of action suggested in

order to stimulate production are— the grant of bounties

on output; Government purchase at a minimum price:

restriction of foreign control; and restriction of Govern-

ment purchases to articles produced from Empire

materials.

With regard to the constitution of the Imperial

Development Board, which is to be purely advisory in

its initial stage, the Commissioners recommended the

appointment of seven representatives for the United

Kingdom, India, the Crown Colonies and the Protec-

torates, and of one each for the self-governing

JuiY 14, 1917.

Kingdom, through
for Scientific and

Dominions, and they further sug^ sst that the Board

should carry out the research wor: required for the

survey in the following manner:—
(a) In respect of the Unite<

the recently formed Department
Industrial Research, the National ''hysical Laboratory

(b) In respect of the self-gci'erning Dominions,

through the now existing scientific lepartments and the

Committees for research which arelbeing set up in the

Dominions.

(c) In respect of India, the Crown Colonies and

the Protectorates, through the lolal scientific depart-

ments and the Imperial Institute.|

The Commissioners conclude ^y saying: 'We make

bold to assert after five years' e^^erience throughout

the Empire that the spirit of co-oberation, so splendid-

ly demonstrated in war, will be suffieeded, after peace is

declared, by absolute concord n the great* task of

reconstruction and development.' |

In support of the recommeidations of the Com-

mission the decision of the Itrcerial Conference in

favour of Imperial Preference
i^

of great importance

and the Conference also records ts opinion that the

safety of the Empire and the necessary development

of iis component parts require oncerted action with

regard to the following matters:-^

(1) The production of an adequate food supply and

arrangements for its transportaiio i under any conditions

that may reasonably be anticipatid.

(2)" The control of natura resources within the

Empire, especially those that are c fan essential character

for necessary national purposes. Whether in peace or in

war.

(:i) The economic utilizamon of such natural

resources through processes of nianufacture carried on

within the Empire.

DEPARTMENT NE"WS.

The Imperial Coinmissiotibr of Agriculture' left

Barbados on .July 11 for Ancialia with the object of

paying an otticial visit to that Pfesidency. Sir Francis

Watts is expected to return to /Barbados in about two

weeks time.

Mr. W. Novvell, D.I.C., Mycologist on the staff of

the Imperial Department of Agriculture, has returned

to the Head Office after spending some days in Dominica

investigating certain probleris relating to plant;

diseases.

Dr. J. C. Hutson, B.A., Ph.l)., Entomologist on the

staff of the Imperial Departmeni of Agriculture, has left

Barbados with the object of paying a short visit to

St. Lucia in connexion with iiisect pest investigations.
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PROGRESS
RICO.

IN

The fifth repat of the Board of Commissioners of

Agriculture of Porto Rico for the year ended .June 30, 1916,

contains much intere;ting reading matter and is a record, on

the whole, of substantial progress in that island Conditions

have been such as to make for very high prices for sugar,

with the result that there has been a great extension of the

area planted in cane. This has had one bad result in that

the extensive plantings have made impossible intensive

cultivation methods, and it is becoming apparent that in

many cases the increise in area will be offset by the decrease

in yield. Intensive nethods are necessary to obtain satis-

factory crops from the average Porto Rican soil.

Molasses and alcihol, by-products of sugar manufacture,

have shared in the pi?vailing high prices. As a still further

by-product one firm is making a fertilizer ingredient from

potash of the molasses residue left after distillation.

The outbreak of the European war temporarily destroyed

the Porto Rican coffee market because of disturbed shipping

conditions. While there has been partial recovery in that

direction, the situation has served to make the coffee growers

more anxious to secue a larger outlet for their product in

the I'.iited States tlemselves. The Coffee Growers' Asso-

ciation has taken thi; matter up vigorously and is being

assisted by the local Bureau of Information, the Department

of Commerce of the Federal Government, and by various

commercial agencies.

Experimental ric; work is beinj carried on under

private enterprise near Canovanas, and two crops have been

harvested. It is hoped that this experiment will lead to

extensive planting of what is one of the principal foods

consumed by the peoph of Porto Pvico.

Conditions in the fruit industry have not been as satis-

factory as could be wished. A heavy crop in Florida and

fruit rots attacking es wcially the pine-apple, which resulted

in thousands of boxes l.eing left to rot in the fields or packing

houses, forced down prices. In consequence of these and

other difficulties the fruit growers, as a whole, have shown

more inclination to co-ODerate, a state of affairs most necessary,

if the industry is to be profitable.
The experiences of fruit

growers in other regions, particularly California and Florida,

have shown this most emphatically. Organization is neces-

sary not only for securing better prices, purchasing materials,

etc., but for the purpose of carrying out advertising campaigns

and of properly taking care of problems of packing, trans-

portation, and relations with Federal authorities.

With regard to tie work of the Station, the year under

review was a profitable one, progress havine been made along

all lines of experimental work. The exchange list of publica-

tions has increased so that at present the station library is on

the mailing list of practically
all agricultural stations, while

the local mailing list has been practically doubled. In

addition to 50 acres under canes, plantings of grape-fruit,

pine-apples
and vegetables have been made. A grape-fruit,

mango and avocado pear nursery has been established and the

best varieties of mangoes and avocado pears have been

ordered.

During the time the station has been developing its own

varieties of cane from seed and has sent out to the sugar estates

for trial new foreign varieties—mainly seedling canes-

recommended by foreign stations and tested in the experiment-

al plots. In general, these varieties are more vigorous and

healthy than the local varieties, which they also excel, as a

rule, in the percentage of sugar in the juice. In the past

year B.20S has caused greater interest than any other

variety. The demand for it has been greater than could be

supplied. Its popularity is due to the fact that it

yields a juice of higher sucrose content than other c^nes.

•Since, however, it suffers badly in case of drought, lack of

fertility or poor cultivation, it will probably be a failure

unless favourable conditions can be supplied. The variety

D. 117 has also received some appreciation but not to the

extent ic deserves. It is one that does well under most

conditions and might almost be considered as a general

purpose cane. B. 3412, Sealy Seedling, and D.109 are

other varieties which are being grown on an estate scale in

the island and which deserve especial mention because they

have succeeded much better than their appearance might leid

one to suppose. The variety B.347 is another which ia

finding favour in certain localities, though not as yet grown
on an extensive scale. At one of the factories a mill test

was given to this variety, sixteen cars of canes being

analysed. The analysis showed about 1 percent, sucrose and 3

per cent purity above the average of the other juice extra ted

during the day.
The work in plant pathology and botany continued along-

the lines indicated in the previous report. While, however,

much was accomplished in the direction of a plant disease

survey of the island, equal progress was not made in

the important studies of the fungi concerned. It i&

expected that the work on the most pressing of these

problems will be tiken in hand at no distant date when

additional assistance will be available. Citrus diseases have

been prevalent, and in pirticular, fruit rots and shipping rots.

L^irge numbers of cultures have been made in connexion

with studies of these disease?, and much laboratory work

remains to be done.

Satisfactory progress has been made in building up the

station herbarium, both by addition of specimens collected

in the course of the work of the department and by acces-

sions from other .sources. As heretofore, the herbarium has

made possible the making of many determinations in plant

disease work not only for the members of the staff but for

scientists and planters who have visited the station. The

library has also been materially increased chiefly through'

the medium of exchange with the station's publications.

A number of press bulletins and field reports, mostly dealing

with citrus cultures and citrus diseases, have been prepared

and published in the different newspapers of the island, both

in Engli-sh and in Spanish.

In the entomological section the life-histories of some of

the more important anddestructive of the insectsof Porto Rico

have been worked out, so that methods of control have been

considered and those applicable to the conditions of the

island can be recommended. To prevent the introduction of

plant diseases and destructive insects the regulations in respect

of the inspection and fumigation of plants made by the

quarantine service have been vigorously enforced.

From the report of the Chemist it appears that the work

of the Department was conducted on the following lines:—
1. Fertilizer control.

2. Study of the acid and sugar contents of citrus

fruits.

3. Analysis of seedling canes.

4. Miscellaneous tests and analyses of soil, fertilizers^

insecticides, etc.

At the beginning of the shipping season for citrus fruit

the question arose as to what constituted ripe fruit and the-

/ relation of artificial colouring or sweating to the acid and
"^

sugar content, and a great number of fruit analyses w.;re-

made which included fruit picked at all seasons of the year

and handled in various ways as to its treatment preparatory

to shipping.
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AGRICULTURE IN BARBADOS.
There was a marked change in the weather on the 20th

instant. On that day there seems to have been an average
rainfall of 1-J inches, accompanied by several peals of thunder.

Since this date there have been showers almost every day,

with the result that the earth is now wet enough for tillage

and planting of any land.

The rainfall for the first half of June was moderate and

hardly exceeded 1^ inches in any parish, but so favourable

has been the weather since the 20th that the record for the

month will exceed -5 inches in many districts and 6 inches in

some.
MACHINERY.

There are still four factories and about tweuty-four

estates grinding, some of which will be working for at least

a fortnight more. Some of the estates with canes still out-

standing are those which preferred making their whole crop
into syrup, having determined that this paid better than sell-

ing any part of iheir crop to the factories even if they were

delayed by unfavourable weather or other impediments. It

appears that about twothjrds of the crop of the island

is now being turned out by the factories. Apart from the

vacuum process, the triple effect is most advantageous and

we are sure that we are not prophesying falsely when we

state that there are many enterprising owners of large estates

who will face the cost of improved machinery, both in the

mill room and in the boiling-house, even if there is no chance

of their being able to purchase canes from neighbouring
estates. Co-operative factories, with the latest word in up-to-

date machinery, would of cour.se be the best system.
The factory at Haymans was long delayed in its

completion, but grinding operations have been started

without a hitch, and we learn that every part of I he machinery
is giving complete satisfaction. Next year this factory will

tap an area which has to some extent been previously .served

by the Porter's Factory, and estates like Rock Hall, Mangrove
and Black Bess will not find carriage so difficult as they have

in the past.
With favourable weather, planting of vegetables will be

continued until the acreage required by the Vegetable Produce

Act, 1917, has been completed. The Commissioners have

further communicated with landowners, stating that their

proposals have been reviewed, and asking them to make
a return by August 31 of the acreage of ground provisions
which has been actually planted.

Indian corn has started to grow vigorously, even if

irregularly, in some fields, and we have noticed that moulding
is being done, either by specially drawing loose mould around

each hole or by opening cane holes in process of which mould

naturally falls around the clumps of young corn. A consider-

able acreage of this cereal has been planted in St. I.,ucy's

parish and larger demands will be made on it. Potatoes are

now 100 per cent, dearer than they were at this time last

year. Such a scarcity f this vegetable has not been experi-

enced since the severe tlrought of the early seventies.

During the past fortnight the price of crystals and

Muscovado has remained steady at •f4'25 and $4'.50 per lOOft).

respectively; Fancy Molasses has been sold at 32c. per

gallon, but offers were not always made for Choice (Barbados

Agricultural Reporter, June 30, 1917.)

JULY 14. 1917.

COLONIAL REPORT ON BARBADOS.
FOR 1915-lfl

Although there was a deficit on December 31, on the

year's transaction of £14,52.5, the
Colojial.'

revenue increased

by £13,392 during a year in which
tbp

foundations of the

civilized world were quivering from
thj

effects of war. To

the extent of £9,815 the increase was dtje to new taxation on

sugar, molasses, rum, spirituous liquors knd tobacco. Apart
from the extra taxation therefore, the mnual revenue grew
to the figure of £3,577, the chief cause leing the exceptionally

high price of sugar which increased tie spending power of

the people.

Owing to war causes, principaily lack of shipping

facilities, higher freight rates, and to ;ommodities reaching

untempting prices, imports fell from Jl,300,073 in 1914 to

£1,270,154 in 1915. On the other hsnd, exports increased

from £91.5,099 in 1914 to £l,181,98p in 1915, the values

of the principal articles of export being.
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A WEST INDIAN SOURCE OF TANNIN.
In view of the demand which at the present time exists

for tannin material, it may be well to call attention to the

value of the pods of Acacia arahka a tree very common in

Antigua and other West Indian islands under the name of

'Cossie', or 'Cassit'. .

In India, these pods are known as Babul pods, and in

the Sudan by the came of Sant pods. According to the

Bulletin of the Imperial Institute. \o\. IV (1906), p. 96,

a sample received from the Sudan contained as much as

3.5-4 per cent, of tannin, and this tannin produced a toft

light coloured leather. It miy be suggested that a larger

yield of tannin would be obtained if the pods were crushed

and the seeds screeced or sifted away. But in India, accord-

ing to the sime journal [Vol. XIV, p.
614 (1916;], the tan

liquor prepared from the pods speedily undergoes deteriora-

tion and is therefore not u.sed for tanning. It appears that

at high temperature, such as occurs in India and the tropics,

a fermentation of an undesirable kind sets in. This fermen-

tation is mainly due to a fungus—a species of Mucor—

which acts upon the large amount of sugar in the pods.

It can, however, be stopped by boiling the liquor,

by keeping it at a low temperature or by the addition of

antiseptics." An infusion of 4 oz. of pods in 20 oz. of water

was found to ferment badly, but no fermentation took place

within a week when carbolic acid or phenazola was added in

strengths of 3 and 25 per cent, respectively, or over An

objection to the use of phenazola alone is its alkaline nature,

but it has been shown that it is equally effective when

.slightly acidified with acetic acid, and it is recommended for

use when carbolic acid is not available or is too costly. The

use of antiseptics to arrest undesirable kinds of fermentation

in tanning pits is, of course, well known in Europe, but

a drawback to their use is that they may arrest desirable, as

well as undesirable, fermentations. The experiments that

have been carried out so far in India were merely with

aqueous infusions of the pods and not in the presence of skins

and hides, and it will be interesting to have the results of the

large scale trial which, it is stated, is to be conducted in

a tannery in the United Provinces.

While this material may not be very suitable as a tanning

agent in the tropics because of its liability to ferment, this

disadvantage is not likely to be of importance in cold

climates, and it would seem that this material may be very

acceptable in England at the present lime. It would seem

-worth while, therefore, to collect it for shipment.

Advances upon Agricultural Produce.—

An < )rdinance, No. 14 of 1917, repealing the Agricultural

Produce Ordinance of 1906 and published in the Trinidad

Royal Gazette of June 8, 1917, has been passed by the

Legislative Council of that island to make provision for

securing advances on agricultural produce. By section 4 of

the < )rdinance, when any land together with the crop thereon

and the produce to be reaped and manufactured therefrom are

mortgaged by any instrument in writing as security for the

paynient of money, such crop and produce upon severance

from the land shall not be deemed to be personal chattels but

shall for all purposes be deemed to be lawfully mortgaged

and charged. It is also made lawful for the owner of any

sugar factory to mortgage or charge sugars made from canes

to be purchased by such owner from farmers and others.

An instrument in writing may provide that the whole or any

portion of the sum advanced shall be devoted to specific

purposes or that the whole or any portion of the crop shall

be delivered to the mortgagee or that any money received by

the mortgagor in respect of the crop shall be applied in the

manner specified
in the instrument.

RICE IN TRINIDAD.
The present crop of paddy (unhusked rice) in

Trinidad is roughly estimated at 40,000 bags (of 160 lb.)

grown on some -5,000 acres. Swamp rice is principally

grown, the cultivation being carried on by small pro-

prietors and tenants, mainly East Indians. The chief areas

of production are in the Oropuche, Caroni and Chaguanas

district', but small patches exist in other localities. Hill or

upland rice is also cultivated on a very limited scale in many
parts of the Colony. A considerable proportion of the crop
is hulled in the houses of the growers in simple pounding

mills, and the surplus sold to the rice mills, of which there

are three at work, situated at Port-of-Spain, St. Augustine
and Chaguanas. The total capacity of these mills may be

stated at 100 bags of paddy per day. These mills are

capable of dealing with more than double the present rice

crop of the island. The yield of cleaned rice is approximately
60 per cent, of the weight of the paddy.

In a report of a special committee of the Boirdof

Agriculture of Trinidad, which appears in the Trinidad and

Tohago Bulletin, Vol. XVI, Part I, and which was adopted by
the Board, February 21, 1917, are to be found valuable

suggestions for the encouragement of the industry. It is

recommended that the Depart,ment of Atriculture should con-

tinue its trials of imported rices, especially those of British

Guiana, India and Louisiana varietie.s, but that no (general

distribution of the seed of such varieties be made until it

has been shown that they are suited to local conditions and

give better returns than those already urown. At present,

there seems to be no need to recommend the establishment of

co-operative mills by a direct Government subsidy, but it is

suggested that steps should be taken to acquaint rice growers
with the mode of working such enterprises as co-operative

rice mills, which future development of the industry may
render desirable, and which could readily be established

through the me lium of the Agricultural Credit Societies

Ordinance. Measures are to be taken to ascertain the

suitability of certain areas for irrigation schemes and, if such

schemes prove feasible. Government assistance might be

afforded by the guarantee of interest on the capital expendi-

ture required, and this proposal is recommended not only in

view of the attraction which would be afforded to East Indians

to settle in the Colony but also of the urgency of incieasing-

the local food supply.

Correlative Characters of the Rice Plant.—
From a study of rice varieties grown on the lowlands of

the Philippine? to determine the relative values of the moat

apparent characters, especially in their relation to the period

required by a variety to reproduce itself and to the degree of

reproduction, some of ihe m ist stricking results, according to

the Experiment Station Record, Vol. 36, No. 6, were as

follows: The length of the growing period of rice, if not less

than 120 and more than 180 days, has no appreciable effect oa

yield. Extra early maturity is to be had at the expense of yield.

Late maturity is conducive to loss through disease, insects,

etc. A variety that tillers freely produces more grain per acre

than one that does not; but when rice is transplanted, tillering,

can be largely regidated by the number of plants set in the

till. Tillering, the number of grains per panicle, and graia

size are compensating charact-r.'. The long period of devel-

opment in the rice plant permits of environmental influences

not found in such plants as oats and barley. It appears that

the medium characteristics, and not the extremes, resuh in

the highest consistent yields.
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COTTON.

SEA ISLAND COTTON MARKET.
Messrs. Wolstenholme and Holland of Liverpool,

write as follows, under date June 11, 1917, with

reference to the sales of West Indian Sea Island

cotton:—
No business has been reporied in West Indian Sea

Island cotton since our last report, but (quotations are raised

a further Id. per lb.

Area under Cotton in Montserrat, 1916-17-
Mr. W. Robson, Curator, Botanic Station, Montserrat, has

informed the Imperial Department of Agriculture that the

total area under cotton in Montserrat during the season 1916-

17 was 1 ,997 acres compared with 1,9.53 acres in the previous

year. As there are .55 bales representing 21,020 S). of lint yet

to be shipped of last year's ciop, the total output is broujiht

up to .31 3, .322 Ih. of lint, or at the rate for the island of 156 tt).

of lint per acre. The season, therefore, was the fifth best,

both in total output and in the average yield of lint per acre,

in the last fourteen years. Mr. Robson adds that the area

planted in the present season will he considerably larger than

in recent years, chiefly through the activity of small growers;
the area planted by estates will probably be much about the

same, chiefly as the result of labour difficulties preventing
extensions in area.

Importation of Cotton Seed into the Wind-
ward Islands Prohibited.—In pursuance of the

provisions of the Plant Protection Ordinance, the Governor-

in-Council of the Windward Islands at Grenada has prohib-
ited the importation directly or indirectly from any country,
other than the colonies of St. Lucia and St Vincent, of

cotton seed or seed-cotton. Provision is made that seed may
under special circumstances be imported under special license

given by the Governor or the Superintendent of Agriculture
on behalf of the Governor.

Reference to the Agricultural News for April 21, 1917,
and May 19, 1917, will make it evident that grave danger
exists that the Pink Boll worm of cotton may become intro-

duced into these islands from North or South America if seed is

allowed unrestricted entrance iato the cotton-growing islands

of the West Indies; and it is for this reason that prompt
legislative action has been taken in the Windward Islands, as

noted above.

It is understood that similar action will be taken in the

Leeward Islands.

CHEMISTRY AND FOOD SUPPLIES.
The present crisis has been to indicate and emphasize

the supreme importance of scientific knowledge and methods,
and to enhance the value of the manifold activities of the

trained chemist. The extraordinary conditions imposed by
the war have only laid stress on a problem which would

sooner or later have become insistent—that is, the problem
ot our food supply. Chemistry has already come to the aid

of the agriculturist by endeavouring to supply, artificially,

defects of the soil. Bacterial change of nitrogenous animal

refuse into nitrates available for the delicate assimilation of

the plant is a long and tedious process, and for this slow

natural fercilization of the soil a more rapid artificial one

may be substituted. Nitrates from Chile and sulphate of

ammonia from the gas and coke industries supply the

requisite nitrogen by tons. Phosphates, another necessity
to the plant, are supplied as basic slag, bone-meal and super-

phosphates. Chemistry has already done this much for oar

food supply; but, as is pertinently asked in the May number
of Chamber's Journal —what of the future! Nitrates from

South America are now approaching exhaustion; ammonia
will become scarcer and scarcer as our coal supplies give out.

And yet the cry will be all the time for more food! We have

around us in the air an inexhaustible stock of nitrogen, but

in an unavailable form. The problem of how to make it

available is being even now attacked, and, to some extent,

solved. Nitrolim, Kalkstickstoff, and other fertilizers are

being made from the air. By passing air through a whirling
electric arc, a portion, never exceeding however, a small

percentage, burns, forming nitric acid, which may be utilized

either for explosives or for agricultural purposes. The process
is coming into use wherever water-power is cheap and

electricity may be generated at low cost. Norway in particu-

lar, is developing this process, which, although wasteful, has

a very bright future. Once given a method by which all

the nitrogen of the air may be fixed in an economical

manner, the food supply of the world need cau.se us little

worry. Intensive modes of cultivation will become general.
One acre will yield the produce of 2 or 3 as things are

now. Completely synthetic plant foods are an industrial

possibility. Synthetic animal foods will not be far distant.

Calves' milk artificially made was exhibited at the last Royal

Agricultural Show and found favour. The future of chemistry
is bound up in synthesis. When we can reproduce in our

laboratories the infinite complexity of nature's products,

chemistry will have achieved its aim.

Agricultural Credit Societies, St. Vincent.—In a recent letter i he Agricultural Superintendent of

St. Vincent (Mr. W. N. Sands^ writes that the co-operative
movement among small owers and renters in that island

continues to develop. Under the Agricultural Credit

Societies Ordinance twenty societies with a total membership
of 753 have now been registered. Efiorts are being made

among the members to build two sailing vessels and to work
them intercolonially on co-operative lines.

VITAMINES IN BREAD.
Attention is called in the Experiment Station Record

of the United States Department of Agriculture to the out-

come of investigations into the cause of pellagra in South
Carolina which indicate the changes of corn and wheat flours

resulting from the introduction of the roller process, especially
the loss of vitamines. Vitamines as explained in the Agri-
cultural News, Vol. XV, p. 121, are complex substances of

indefinitely known composition which in minute quantities

regulate the processes of life. These investigations showed
that, while the corn meal and wheat flour made by the old-

fashioned process of grinding the whole grain contained

practically all the vitamines of the whole grain, the highly
milled products were deficient in these substances. It was
also found that fowls will live in perfect health for many
months on an exclusive diet of wheat, corn or so called water-

ground corn meal, whereas those fed on highly milled products
die within a short time of polyneuritis, a disease similar

to beri-beri.
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As it is impossible to determine the vitamine content of

cereal products by isolation of these substances from the

natural foods, the use of the total phosphorus content as

a fairly accurate index of the relative amounts of vitamines

present is suggested.
.Attention is called to the use of baking soda in the

preparation of bread involved in the reduction of the vitamine

content of bread, especially corn bread. If, however, sour

milk or tartaric acid is combined with the baking soda to

neutralize its alkalinity, the use of baking soda is deemed
harmlesss. It is also stated that, while the use of baking
soda without sour milk will not always prove injurious, bread

so made is undoubtedly deficient in vitamines, and, when
the other dietary components are also deficient in vitamines

the composition of bread made with baking soda without the

use of sour milk accentuates this deficiency and may lead to

impairment of health.

Summarized, the factor.s stated as playing a part in the

reduction of the vitamine content of the people in South
Carolina are—the decrease in the consumption of the more

expensive foods such as meat, ejgs and milk which are rich

in vitamines and efficient in the prevention and treatment of

pellagra; the increase in the consumption of highly milled

corn meal and wheat flour; and the use of baking soda in the

preparation of bread and its addition to beans and other foods

to soften them and shorten the time of cooking.
A study of the dietary conditions of certain communities

showed that a large proportion of the people, especially in

mill villages, live on a diet which is deficient in vitamine

content, wheat biscuits made from highly milled wheat flour

and corn bread made with baking soda without the addition

of butter-milk, are the staple articles of diet among the people,
and families are to be found in which these foods represented
about three-fourths of the entire diet. The fact that the

above-mentioned influences, which have undoubtedly reduced

the vitamine content of the diet, made themselves felt a

relatively short time before the rapid increase in the pellagra
incidence in these districts, furnishes considerable evidence in

favour of the vitamine deficiency theory of pellagra.

GOAT'S MILK.
In view of the increased attention to the advantages of

keeping goats in the West Indies and of the importation of

difi"erent breeds for milk, an article which appears in the

Ve(etinar)/ Record of May 19, 1917, will be of considerable

interest to those who have to do with goats. In Barbados,

especially, there has been marked improvement owing to

the importation of thoroughbred stock of the Toggenburg and

other superior strains, and it may be remembered that owing
to the high infant mortality of the peasants, five male goats,

presented to the Department of Agriculture in Barbados were

in 1916 stationed about the island for the purpose of

improving the breed of the common goats.

Less than twenty-five years ago, Professor Nocard, it is

stated in the article mentioned, in speaking of the 1 30,000

goats and kids which at that time were brought into Paris

every spring for slaughter in the shambles at La Vilette, said

that amongst all these animals the meat inspectors had never

found a single case of tuberculosis. In that statement lies the

essence of the argument in favour of goat's milk as a substitute

for cow's milk. Despite all the efi'orcs of legislators, the danger
of infection through the milk of diseased cows still exists, but

goats, if not actually immune, are very refractory to the

attacks of the tubercle bacillus. In spite of its manifold

advantages, goat's milk has never become popular in these

islands, although in many other countries it is a common

article of diet, and in some parts of France and Switzerland
the goat often takes the place of the wet nurse, to the satis-

faction of all concerned. In the memoirs of Madama
Heritte-Viardot, niece of Manuel Garcia, the inventor of tha

laryngoscope, we find the author recording her indebtedness
to a couple of goats which furnished milk for her little son

during a voyage from England to the Cape, which in those

days (1 863^ was no light undertaking, pariiculirly for an
infant.

At least two societies—the National Goat Club and the
British Goat Society—have been formed for the purpose of

making the milk of 'the poor man's cow' better known
throughout the British Isles. Goat's milk is not only superior
to cows, but is an excellent substitute for human milk, and
there is no reason why the average labourer should not possess
a goat which would supply his family with pure whole milk,
such as it might be impossible for him to buy in many country
place?, even if he had the money. Once the initial expense
of purchases has been met, a goat, when circumstances are

favourable, may cost very little to keep, as a considerable

part of its food may consist of garden waste or of what
the animal itself may find in its browsings along the road-

side and hedges. Many goats thrive well when stall-fed,

and the animal can be kept in health if it has a clean, dry,
and well ventilated shed to serve as a stable, and a small yard
or enclosure in which it can take occasional exercise. The
milk is believed to be more easily digested than cow's milk,
the curd being more soluble and the fat in finer emulsion.
The goat will not touch dirty food and is far cleaner in its

person and habits than a cow: its milk need not be boiled

or pasteurized unless it has to be kept in hot weather. The
late Dr. Vivian Poore took a great interest in the use of

goat's milk, and for some years before his death most of

the milk consumed in his house at Andover was obtained
from a few goats. To the objection that the milk often had
a disagreable flavour, he replied that this could be completely
obviated if the he goat was not allowed to run with the
nannies during the time they were in milk.

In some varieties of wild goats the percentage of fat

maybe as high as 48 on the average, with an extreme up-
ward limit of 87. The normal is given in recent tables as

43 in the German breed and 3'1 in the Alpine. Crepin is

of opinion— and Lesage, from his experience in Paris, appears
to agree with him—that the objection which has been raised

to goat's milk that it is too rich, does not apply to stall-fed

goats.

Lesage concludes that the advantages of goat's milk are—
(1) that the goat eats about one-sixth of the quantity of

food required by a milch cow; (2) that for nine or ten months
it yields 3 to 5 litres of milk, which can be taken uncooked;

(3) that goats are very seldom affected by tuberculosis, since

of 3,000 killed at the Lyons slaughterhouse only five were

tuberculous; and (4) that the fat being in very fine emulsion

is easily digested. There is a further advantage—if the

animal is kept by the consumer himself, the necessity for

manipulating the milk in various ways, for storing it and

sending it long distances by train, as happens commonly
with cow'« milk is obviated. On the other side of the

account must be put the liability of the goat to carry the

infection of undulant fever (Mediterranean fever). In Great

Britain this risk is small and, save in very exceptional circum-

stances, may be neglected.

The period of gestation in the goat is said to be about

five months (1-50 days), and the average period in milk about

nine months. In Europe the daily yield may be expected
to be about 3 pints; 5 pints is considered to be a high yield.

The small yield of British goats is attributed to degeneration
of the stock due to excessive inbreeding.
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in the present issue deals with the

report of the Royal Commission on developing the

-national resources of the self-governing Dominions and

Crown ( "olonies of the British Empire.

On page 219 will be found an interesting article

describing the ways in which bees are of importance
in tropical agriculture.

Two instructive articles dealing with the pruning
of fruit trees and the characteristics of different kinds

of clouds appear on page 221.

On page 222 will be found an important article

describing the action t.aken by the United States in

regard to agricultural development in that country in

connexion with the war.

Sugar Prices.

In a letter reproduced in the West India Com-
mittee Circular of May 31, 1917, from' the Royal Com-
mission on the sugar supply to the Committee of West
Indian Brokers, it is stated that in order to simplify the

scale of prescribed wholesale selling prices of sugar, the

Commission has decided to reduce the number of cate-

gories to the following five, viz: (a) cubes, chips, etc.^

crystals, granulated; (b) dry white sugar, West Indian

grocery crystallized, yellow crystals; (c) West Indian mus-
covado raw sugar; (d) moist (pieces), West Indian grocery

syrups; (e) jellies, knots and lumps to be sold only to

manufacturers. 'J'he Commitieeis requested to adopt in

future the same terms as those on which Commission's

sugars are sold, viz: I4 percent, discount, fourteen days
rent and interest, in place of the usual terms of

1 per cent, discount and one month's rent and

interest.
—^

British Sugar Technologists.

The formation of the Empire Sugar Supply (Tech-

nical) Committee of the London section of the Society
of Chemical Industry has, according to the We^^t India
Committee Circular, of May 31, 1917. been completed.
The exact terms of reference of the Committee are:—

(1) To prepare an account of the pre-war sugar

position as regards (a) production, its amount and

nature; (b) consumption, its amount and nature; and

(c) the quantity, nature, and source of the sugar

imported or exported of each unit of the British

Empire.
(2) To ascertain the economic sugar-producing

possibilities
of the British Empire.

(3) To report on the most likely localities for

increased supply as well as on the kinds of sugar

required by the various consumers throughout the

Empire.
(4) To make such technical suggestions as may

appear of use to the development of the industry.
At a meeting of the Committee held on May 23,

1917, Messrs. Ling, Macdonald and .Scard were appointed
an Executive Committee in connexion with the work

of the Committee.

The Turks Islands Agricultural Society.

An Agricultural Society, as it appears in the

Journal of the Jamaica Agririiltural Socielij of April

1917, was formed in the Turks and Caicos Islands

on November 21, 1916, and at the first meeting
the names of 110 persons who had expressed their

intention of joining the Society, were read. The

Legislative Board has voted £2.5 as a grant to the

Society for 1917, .and, on the occasion of his recent

visit to the Dependency, the Governor of Jamaica

expressed a cordial interest in the Society .and

recommended early affiliation with the Jamaica

Agricultural Society from which, by suggestions .and

advice as well .as by more material assistance, the local

branch might expect to be benefited. The Society

procured, early in the year, seeds of easily grown
annuals which were supplied to members as the
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initiative for a flower show which took place at Grand
Turk on Jla}- 14, 1!)17, and was formally opened
by the Commissioner. His Honour pronounced the

show, as a first attempt, an uncjualitied success, and

alluding especially to the exhibits of seed-cotton and

ginned c it'ton, which were one of the features of the

exhibition, was most emphatic in forecasting prosperity
to the Dependency from that industry.

Scientific and Industrial Research.

In continuation of references that have been made
in this Journal to the report of the Privy Council
for Scientific and Industrial Research for 191.5-ltJ,

it may be noted that, in the Froceedings of the Inati-

ttitc of Chemistry the fact is called attention to that

the British Government has decided to establish a

separate Department of Scientific and Industrial

Research, and to place a large sum of money at its

disposal to be used as a fund for the conduct of

research for the benefit of national industry on a

co-operative b;isis. In order to encourage firms
interested in various trades to make generous
contributions, the Treasury have agreed that any
money given for research on specified terms, shall be

regarded as working expenses and will thus be free

from income tax and excess profits tax.

With a view to promoting this co-operative move-
ment industrial associations will be formed in connex-
ion with various trades for the promotion of research,
and they will work under the supervision of the new
central authority.

The Lyons (International) Fair, 1917.

Among the British exhibits at the Lyons Fair,

1917, the colonial produce displayed at the stand of the
Permanent Exhibition Committee of Trinidad attracted,
as may be gathered from the remarks of H.M. Consul
General at Lyons which are reproduced in The Board

of Trade Journal of April 26, considerable atten-

tion and numerous inquiries from would-be buyers.
A report by M. Lafreyre, who was in charge of the
exhibits from Trinidad, which appears in the Port-of-

Spain Gazette, contains the following extracts which
are of special interest to West Indian producers:—

CACAO. The buyers, French and Swiss chocolate

manufacturers, found this article to their satisfaction.

The beans are fine and healthy, and they are of

opinion that the returns would be perfect and give
excellent results. There would be large buyers if the

merchandise could reach them at once; most of the

chocolate factories have no West Indian cacao.

.SUGAR. The sugar, although rather yellowish,
would certainly have numerous buyers. Several usines

would take as much as could be sent to them and at

a very high price, but in these times, it might be

requisitioned by the Chamber of Commerce.
coco-xuTS. Coco-nuts are in demand by the

Marseilles industries, especially the copra, which is used
for the manufacture of oil, butter and soap.

Suspension of the 'Kew Bulletin'.

In the Times of May 29, 1917, it is announced
that the publication of the Kew Ballet in, to the
national and imperial importance of which emphatic
testimony has repeatedly been borne in that organ, is,
under pressure of war economy and the dearth of print-
ing materials, to be suspended. Strong protests have
been made from all quarters against the suspension of
a Journal which not only serves as the official publication
in which the results of the scientific activity at Kew are

given to the world, but also serves the important function
of placing at the disposal of the economic and scientific

gardens in India and the Colonies the latest facts in pure
and economic botany that may be of importance to
them. In enemy countries, as a correspondent of the
Tiines points out, the starvation of intellectual
activities is not accounted to be any part even of war
economy. The ( !erman publications corresponding to
the Kew Bulletin continue regularly to appear and
even to receive reports from colonies which are no
longer German. It is difficult to believe, remarks
Nature in its issue of May 24, 1917, that either
the India Office or the Colonial Office, which are
both concerned with the functions that only Kew
is in a position effectively to dischaige. can have been
consulted in the matter, or, if they had been so
consulted, that they could have approved of a step so
unsound alike on economic and financial grounds.

Swine Fever and Serum Treatment.

In dealing w ith the procedure to be followed in
cases of swine fever, the Assistant Secretary ofthe Board
of Agriculture in England had explained that although
the introduction of anti-swine fever treatment had ren-
dered the slaughter ofswine ailing from the fever undesi-
rable where the treatment was accepted b}^ the pigowner,
since in order to secure the best results from the treat-
menc such swine should be kept alive and mixed into
the treated swine, yet it was not desirable at the time
to cancel the arrangements for the slaughter until it

was ascertained to what extent the new treatment
would be taken up by pig owners. Six months experi-
ence of the new procedure provided evidence ihat pig
owners were responding well to the offer of serum
treatment, inasmuch as in almost 75 per cent, of the
cases in which treatment was applicable, the owner
agreed to its application, and it was therefore decided
that, as from June 2.5, 1916, slaughter in suspected
outbreaks of swine fever should be limited to such

slaughter as was essential for the purpose of arriving
at a definite diagnosis. Serum treatment is, as is

stated in the Anniud Report for 1916 of proceedings
under the Diseases of Animals Acts, now applied under
conditions calculated to secure the best results, and
if pig owners are not prepared to avail themselves of
the benefits to be derived from the treatment, they
cannot reasonably expect any further public protection
against avoidable loss arising from deaths among their
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INSECT NOTES.

WHITE GRUBS INJURING SUGAR-CANE
IN PORTO RIOO

In the Journal of the Department of Agriculture of

Porto Rico, Vol. I, No. 2, Mr. Eugene G. Smyth, Acting

Entomologist of the Insular Experiment Station, gives an

account of some of the observations that have been made by
him during the past four years in studying the life-histories

of the species of white grubs injurious to the sugar cane in

Porto Eico. Mr. Smyth has during this period studied the life-

histories of ten species of white grubs, five belonging to the

tribe Melolonthini, and five belonging to the tribe Dynastini,

of the family .Scarabaeiclae, to which the white grubs belong.

In this paper the five species of Melolonthid.s are dealt with,

while the results of the work on the remaining five species

of Dyna.stids are promised in a later paper.

Sugar-cane is grown over large areas in Porto Kico

under conditions favourable for the rapid development of

these insects, and is grown continuously year after year on the

same ground without rotation of crops, so that the control

of these pests is a difficult problem.
The experiments carried out in Porto Rico prior to

1913, when the present investigations were begun, consisted

mainly in the introduction of poison baits and fumigants
into the soil, the use of deterrents on the soil near plants to

prevent egg laying, the flooding of the land with water and

the destruction of the adult beetles by spraying the leaves

with poisons Many of these measures failed to give satis-

factory results, and those that .seemed worthy of a further

trial have since turned out to be impracticable by reason of

the high cost of materials or of application. Mr. Smyth goes on

to say that 'it became increasingly apparent that no hope of

solution of a problem could come from an application of

direct methods of control such as these, but that real benefit

to the cane-growing industry could come only through the

employment of broadly outlined cultural methods of control,

ba.sed upon an accurate knowledge of the insects' life-histories,

or perhaps through thf introduction of insect or fungus

parasites to prey upon the white grubs
'

Outside of Europe, until quite recently very little was

known about the length of the life-cycle of any of the

.species of Melolonthid beetles. In 1912 Mr. d' Emmerez de

Charmoy published a report on Phytalus smithi in Mauri-

tius, establishing the maximum and minimum number of days

required for each of the three stages
—

egg, larval, and pupal—in the life-cycle of this specie.s, but not determining the

length of the separate instars iu the larval stage of the grub.
In 1916 Mr. J. J. Davis published an article in the

Journal of Econonac Entomology, Vol. IX, No. 2, giving
the results of .some experiments in rearing Lachnosterna at

Lafayette, Indiana. Mr. Davis succeeded in determining the

life-cycles of eighteen species of beetles of the genus Lach-

nosterna, and found that of the eighteen species, eleven have

an invariable life-cycle of three years, one invariably has

a life-cycle of two years, three have a life-cycle varying from

two to three years, and in the case of two others the life-cycle

varies from three to four years. It will be noticed that in

a temperature having a cold winter like Indiana, the life-

cycles of these beetles is never le.ss than two years, and is

generally much longer.

As a result of his studies during the past four years,

Mr. Smyth has established the fact that all four Porto Rican

species of Lachnosterna as well as the single species of

Phytalus have a life-cycle of one year or less, and at the same
time he has determined accurately the lengths of the instars

of the grub. It may be mentioned that an instar is the

period between moults; for instance, the time elapsing between

the hatching of the egg and the first moult is the first instar.

Mr. Smyth has found that the four species of Lachnos-

terna (or Phyllophaga) are all new to Science, as well as the

single species of Phytalus. They are being described by him
under the names I'hyllojiluiga vandinei, P. portoricensis,

P. guanicana, P. citri, and Phytalus insularis.

CJf these species P. vandinei is the worst pest of sugar-
cane in Porto Rico. Some idea of the serious nature of this

pest may be gathered from the fact that on one sugar estate

4,723,000, and -t,087,000 grubs were collected over a period
of two years. Allowing 400 beetles to the quart and 300

grubs to the quart, these figures represent 369 bushels of

beetles and 426 bushels of grubs; the total cost of collection

was $6,154'37. In spite of these measures this pest is not

being controlled, but continues to increase. This species
is fortunately confined to a definite area equivalent to about

one-third of the area of the island.

Mr. .Smyth gives an account of the methods of rearing
white grubs, and data on the habits and life-history of

Phyllophaga vandinei which are of great interest Most of

the work in connexion with white grubs has been done witli

this species, so that more is known about it than about any
of the other white grubs injurious to sugarcane in Porto

Rico.

METHOriS OF REARING WBITE GRUBS.

At first there was some difficulty in determining the

possible duration of the egg-laying period of adult female

beetles, since beetles confined in numbers in a cage or jar
with potted plants suflFered a heavy mortality, possibly due
to a fungus disease. Later it was found that beetles could

live fairly normally in confinement without the necessity of

flying or climbing. Beetles were collected after mating, and
each female was confined singly in a small battery jar with

some finely sifted moistened earth at the bottom and a piece
of banana leaf previously dijiped in water. The leaf was

put in above the soil and served for food for two or three

days. After various experiments in rearing eggs the simplest
method was to place the eggs over damp soil in shallow glass

petri dishes, care being taken to keep these in a situation of

little exposure and of uniform temperature, and to see that

the soil be sterile, so as to prevent attacks by mites and

nematodes, to which the eggs are very susceptible.
As soon as the grubs hatched they were placed in small,

round tin boxes containing sifted, moistened soil. The grubs
were put in small pits made in the soil, as it was found that

if placed on the surface they are often unable to penetrate.
The young grubs seem to feed almost entirely on the organic
matter in the soil until near the first moult. Food was then

supplied in the shape of a grain of corn to each box, and
a new grain was not put in until the old one had been entirely

eaten, germinating roots and all. An excess of food in a box

invariably encouraged mites, which attacked the grub some-
times killing it, unless they were brushed off in time and
fresh earth supplied. The use of these tin boxes was found
to be more convenient than larger cages, such as flower pota
or battery jars, since the grubs could be more easily exposed
to observation without disturbing them too much. Towards
the end of the third instar the full-grown grub becomes soft

and flabby and lies inert on its back at the bottom of the



Vol. XVI. No. 397. THE AGRICULTURAL NEWS 219

cell, which it has previously formed from part of its tunnel.

It then changes into the pupa and later to the adult. It

was found that while the grubs were in the active larval

stages they were often able to resist diseases or attacks by

mites, but during the quiescent prepupal and pupal stages

they succumbed, either to injury, or to the attacks of mites

or of the bacterial disease. Micrococcus nigrofaciens. Many
hundreds of eggs were hatched out, but the grubs obtained

from them gradually died off in the different stages before

issuing as adults, with the result that only about twenty
beetles of P. vandinei eventually emerged.

Check experinients for each species were carried on in

large outdoor rearing cages with earth in which cane or corn

was grown as food. A number of adults were liberated in

them, one species in each cage, about the same time that the

indoor experiments were started. The adults were removed

about a week later, eggs having been deposited meanwhile in

the soil. The cages were left undisturbed, except for

occa.sional attention as to food and moisture, until the grubs

passed through their various stages and the adult beetles

emerged. It was found that the adults from grubs in these

outdoor cages emerged at the same time as the adults from

grubs in the tin boxes, provided that a grub escaped the

attacks of mites, fungus or bacterial disease. In the case of

the species Phytalus insularis, no larvae reared in tin boxes

reached maturity, so that the length of the life-cycle had to

be determined from the results obtained in the outdoor

cages.
In the next issue details will be given about the life-

cycle of Phyllopha/ja vandinei, and mention will be made of

the natural enemies of white grubs in Porto Rico

J.C.H.

BEES IN RELATION TO AGRICULTURE.
In a icpoiL ^iviug an ascount of a recent visit to the

coco-nut districts of the colony, the Government Entoniolo

gist of Fiji noticed that, on those estates where bees were

kept, the bees swarmed around the open efflorescences in

great number.^, and that the yield on those estates was

exceptionally high. As trees of five or six years bore heavy

crops and the bunches were well filled it is recommended

in the report that a general introduction of bees on coco-nut

estates would be well worth a trial. Similar observations

have been made in regard to lime plantations.

Sufficient importance is not paid to the part played by
insects in the fertilization of plants, and the usefulness of the

bee is but scantily recognized by planters in the West Indies.

The bee is one of Nature's silent workers, and this, perhaps, is

the reason why the benefits derived from their work is not

appreciated at their full value. Some years ago, a bee

expert, at the instance of the Imperial Department of

Agriculture, visited several of the West Indian islands to

stimulate interest in bee-keeping, but, although some

persons were induced to establish hives for the production
of honey and wax, the fact that the bee's most important
work is that of the fertilization of plants was practically

overlooked, and it nny therefore be of practical benefit to

discuss briefly the process of that work.

The object of plants blossoming is, as is well known, to

produce perfect seed and to perpetuate the race. More

than 200 years ago, it was discovered that, to produce

seed, pollen must be placed on the stigma, the female

part of the plant. Although most flowers possess both

anthers, the male part, and stigmas, and have thus the two

sexes within themselves, which would lead us, to suppose that

such a form of flower would insure the transmission of the

pollen to the stigma so that the object of its blossoming might
be accomplished, it has been found that the protest made by
Nature against inbreeding applies no less to plants than to

animals. It is now established that the structure of conspicu-
ous flowers, generally speaking, is such as to prevent, or at

least to impede, fertilization by their own pollen, for it has

been discovered that the male flowers and female flowers on

the same spadix do not mature at the same time. As pointed
out in a recent number of the Journal of ihe Jamaica

Agricultural Society, the males open soon after the spathe
or covering bursts, and the pistillate at a later period. As
a rule, too, one set of flowers opens or is ready to feitilize or

to be fertilized at a period not coincident with the opening
of the other set. This is one of Nature's devices calculated

to guard against inbreeding or self-fertilization, and insures

that fertilization from another coco-nut must take place.

The question naturally arises how the fertilizing dust

is carried from one flower to another, but Nature, in this

matter also, has provided curious arrangements to secure to

a plant the pollen from some other plant or flower of the

sime species. For some plants the work is done by the

wind wafting pollen from one plant to be caught by another

on the branched and hairy .stigmas which grasp it as it

travels past. But, just as one of the most striking advances

in our knowledge of the mode of causation of disease is our

recognition of the important part taken by many insects

in giving rise to various maladies, we have also been taught

by the carefully conducted observations of Darwin and other

naturalists, that the fertilization of many plants can only be

accomplished if certain definite insects are present which

can carry the pollen from one plant to another, and that if

an attempt is made to grow those plants in a district where

those special insects are not to be found, the plants,

though they may grow in great luxuriance, can never set

their seeds. An instance of thi.': is to be seen in the case

of the vanilla plant. Amongst insects, bees are of the

greate.st utility in fertilization. As the visits of these insects

are necessary to the existence of the plants, the flowers, by
their attractive dress and sweet perfume secure these visits.

The blossoms themselves, it is true, require pollen, but the

quantity produced is much greater than what is required

for blossom fertilization. The excess is the food of the bee,

while nectar from which honey is derived is principally

produced as a reward for its services. In this way, insects

and flowers are mutually dependent on each other for

existence.

A colony at full strength consists of three kinds of bees:

one queen at mother, forty to fifty thousand workers, and

several hundred drones. The queen is the mother of every

bee in the hive and doe^ no work but that of reproduction,

while the drones are the males, tlieir only use being the

perpetuation of the species. The worker is the only
one to collect honey, her tongue, which is long to enable

her to reach to the bottom of the flower, being provided at

the tip with a brush for the collection of tiny particles of

pollen. The body, especially the underside, is covered with

feathery hairs, to which the pollen grains adhere and which

thus become the medium for conveying pollen from one plant

to another. The hind-legs have also a pollen basket in

which the surplus pollen is carried to the hive, where it is

stored and eventually used for food.

Apart from apiculture being a fascinating study, the

keeping of bees may be of direct advantage in the production

of honey and wax, and of less apparent, but equal, profit in

increasing the yield of fruit and other crops by the aid given

to fertilization.
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GLEANINGS.

By a Proclamation publislied in the Leetvard Islands

Caiette for May 16, 1917, the benefits of the Preferential

Tariff accorded to the Dominion of Canada are extended to

goods imported into the Presidency of Antigua from Barbados.

In Bulletin No. 330 of the United States it is stated

that winnowed rice is covered with hard siliceous hull. The
hulled grain is covered with a litht-brown bran coating which

consists of seven layers. During the process of milling six

of these layers and a portion of the seventh are removed.

The cacao industry in the Gold Coast continues to enjoy

great prosperity according to the West India Committee

Circular, of May 31, 1917, for the exports of last year
which are valued at £3,S40,567 seem likely to be exceeded.

In the first two months of the present year cacao valued at

^934,018 were shipped

The Government Cotton Ginnery ot St. Vincent is offer-

ing in the St. Vincent Gazette, for sale at 5c. per ft.,

selected and disinfected cotton .seed of excellent germination.
The cotton from which the seed was obtained was specially

bred up from a single plant by the Agricultural Department
It is of good, 'ordinary grade', very even and fine.

The Philippine Islands exported 338,000 tons of sugar
in 1916, while in 191.5 and 1914 the quantities exported
were 208,000 and 235,000 tons, respectively. The exports
to the United States in the past year ran to 137,000, while

in 1915, as appears from the Louisiana Planter of April 14,

1917, It was only i-(7,000 tons.

Continued attention is being given by scientists to the

question of the rnle played by vitamines, the infinitesimal

something in natural fond which appears to be essential to

satisfactory food assimilation. A recent number of Comptes
Bendus of the Bacteriological Society contains the results of

experiments on feeding, which are of great importance.

It is gratifying, writes the Field of May 26, 1917, to

perceive the increased recognition of indebtedness for the rapid

completion of spring work to the assistance rendered by oil

tractors. The steam and oil tractors have quickly won their

way into favour, sheer necessity having gained for them

opportunities and prominence that otherwise it might Lave

taken years to win.

According to the Agricultural Netvs of Durban, of

February 15, 1917, more than 20,000 acres of good and

fertile land in (Queensland are infested with the prickly pear,

which, however, might be utilized in connexion with the

manufacture of potash. It is stated that the ashes from 5

acres of burnt prickly pear contained A-ton of 80 per cent,

potassium carbonate per acre.

A Bill was introduced, it is reported in the Sentry of

June 15, 1917, in the Legislative Council of St. Vincent on
-June 11, 1917, to authorize under the provisions of Ordinance
5 of 1916, additional duties on the following products: Sea
Island seed-cotton, 2d. per cwt.; ifarie Galante seed cotton,

\hd. per cwt.: Sea Island cotton 2s. per cwt.; Marie Galante,
Is. per cwt.; arrowroot, id. per cwt.; sugar, 3s. 6rf. per cwt.;

molasse.s, Is. Qd. per cwt.; syrup. Is. 6d. per cwt.

Experiments have been made in Denmark with the sub-

stitution of cacao-cake for ground nuts and soya as the fond for

cows. The general result, according to the Mo)ithly Bulletin,
has been that less milk is afforded The cause of this is attri-

buted to poisoning with theobromine, of which the cake used

contained 15 per cent. Cases of poisoning had been recorded

with cattle, fowls and pigs after the use of cacio-cake, and,
on account of these, Professor Hawsen experimented with

fowls, rabbits and mice, and came to the above conclusion.

The correspondent of the We't India Committee Circular

in the Turks and Caicos Islands writes on March 30 that, over

11,000 ft), of raw cotton, as stated in the West India Com-
mittee Circular of May 16, 1917, were received by the

Government of Turks Islands from the Caicos Islands during
February and March. The industry has now passed the

experimental stage, and it is hoped that in a year or two
cotton will take a prominent place among the exports of the

Dependency.

The value of imports of cotton manufacture into India

for the year 191.5-lfi was £29,000,000, four millions less than
in the previous year, the share of the United Kingdom in

this trade being over 91 per cent. The trade is naturally
influenced to a large degree by conditions of the Lancashire

market, the shortage in transport and high freights, together
with other increased charges in the cost of production, result-

ing, as is stated by the Chamher of Commerce Journal, in

prices for manufactures being much dearer than in normal
times.

In reviewing the report of the Department of Science

and Agriculture in British Guiana, the Louisiana Planter of

April 28, 1917, observes that while careful intensive experi-
mentation has been going on for j'ears in British territories

in the Far East, we are inclined to look for the highest degree
of progress, particularly in the cane industry, in the reports
that come from the West Indies, and in these British Guiana
stands prominent in ouropiniop, based upon the fact that two
of the best .seedling canes that are now popular in Louisiana
came from British Guiana, viz. D.74 and D.95.

In a reply to a despatch from the Governor of Barbados
with reference to the importation of cane syrup into the

United Kingdom the Secretary of State writes, as appears
in the Barbados OjHcial Gazette o{ June 21, 1917, that the
admission of cane syrup into the United Kingdom was referred

to the Minister of Food from whom an answer was received

explaining that the supply of sugar to the United Kingdom
was limited not by a shortage of sugar but by a shortage of

tonnage, and that cane syrup from the point of view both of

the tonnage required and of the nutriment involved compared
unfavourably with sugar.
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PRUNING.
Pruning, according to Bulletin 2JfS of the Ontario

Department of Agriculture, is primarily a special operation

performed on the tree regularly or irregularly to make it

produce fruit abundantly, by modifying the growth of the

tree in reducing the amount of branches and leaves and in

giving the tree a more regular form in order to obtain a

higher yield. First of all, therefore, the removal of all

useless branches is necessary, and then it has to be con-

sidered whether, by reducing the number of branches, those

remaining will be so strengthened as to produce more fruit

than if all the branches were allowed to grow. On the latter

point opinions vary and, in fact, pruning, though one of

the oldest of horticultural practices, has received but little

scientific attention, so that definite rules cannot be laid down.
The planter must investigate and ascertain for himself

whether pruning increases the bearing power to an appre-
ciable extent. The suggestions offered by Dr van Hall
in his work on cacao are valuable. After the removal of weak
and diseased twigs, he advises regular treatment, once a year
or if possible twice a year, always in tlie dry season when the

tree is resting, when the wound drie? quickly and parasites
do not penetrate easily. A more regular reaction follows at

this season than at other times when all the buds in the

heighbourhood are ready to develop at once as soon as a twig
has been cut. The cleaning of the tree by cutting away the

suckers and diseased twigs needs care but no special
skill, but trained pruners should be employed in the dry
season to look after the clean trees and to remove superfluous

twigs when the foliage system is considered too dense. In

cleaning, the dead and diseased twigs and branches, as well

as the water-shoots, must be cut quite close to the branch
or stem to which they are attached so as to leave no stump.
Both cleaners and pruners must, also, carefully cover the

wounds with coal-tar in order to close them against parasites
such as fungi and borers.

Theie is a coiiniion Iclicf in I he West Irjdies that, should
a tree like the cacao be pruned, say three days after the new
tnoon, for every twig cut the upward circulation of the sap
will cause many more to appear, whereas if the tree be pruned
after the full moon or when the sap is ascending no shoots,
or very few, will be seen to appear after the operation. How
inuch truth underlies this belief has never been scientifically
ascertained.

In respect of orange trees, the general principle of

pruning is to remove growth to such a degree as to aliow

anyone standing at the bottom of the tree to see the sky
through the branches. The leaves, which are the greatp.st
chemists in the world, cannot perfurm their work except
under the direct influence of the sunlight and develop into

growths for the extension of the tree or into blossoms
furnished with protective and essential organs for producing
fruit.

In Pamphlet No. 72 of the Imperial Department of

Agriculture it is stated that limes for the most part require
but little pruning. Dead wood should be promptly removed
and suckers kept trimmed to such a number that they will

not choke out the main growth of the tree. From the habit of

growth of the lime it will be seen that it is natural for a few
suckers to be continuously developed and these take the

place of the older branches which die from one cause or

another. In fact, it is often necessary to develop one or

more suckers when the top of the tree has suffered an injury
in order to preserve the tree and save the time that would be
lost if a new tree had to be grown from the seed supplied.

CLOUDS.
Among the readily accessible means at hand for ascer-

taining the approach of hurricanes, provided intelligent use
is made of ordinary powers of observation, clouds are so
invaluable in affording information as to atmospheric changes
and disturbances that it is almost a matter of necessity that
an elementary knowledge of different cloud formations be

acquired to supplement the information as to Hurricane

Warnings contained in the issue of the Agricultural News of

•luneSO, 1917.

There are four primary forms of clouds:—
Cirrus

Cumulus
Stratus

Nimbus.
Cirrus Clouds, which take their name from their

resemblance to a lock or curl of hair and are commonly
called mare's tails or cat's tails or Pele's Hair, are composed
of isolated feathery masses of cloud particles from 1.5,000 to

30 000 feet in the higher regions of the atmosphere, so far

above the surface of the earth that these particles are gener-
ally in the condition of ice crystals. It is chiefly to do with
Cirrus clouds that haloes appear round the sun and moon.
There are two distinct forms of Cirrus clouds The first form,
like feathery shafts, commence to appear when a cyclone is

300 to 400 miles away and spread out like a fan from
a spot on the horizon, indicating the centre of the
disturbance and giving warning of a storm of small
diameter but of considerable force, while the second kind
are of zone shape and of large diameter forecasting a storm
of moderate strength. The upper currents of Cirrus
clouds afford more information as to its situation and
force while the storm is still at some distance, but, when
the vortex is near at hand the movements of the lower clouds
are more reliable guides in determining the position and
direction of the centre.

Cumulus or Heap Clouds consist of dense masses of

cloud formation collected in the lower regions of the atmos-

phere (4,.500 to 7,.i00 feet) where the amount of water vapour
IS greatest, and are humpback on the top with flat bases.

They are, as a rule, produced by the ascending daily air

currents carrying the warm moisture to the upper regions, where
the clouds are chilled by the cold of elevation and expansion.

Stratus or Layer Clouds occur in the form of horizontal

bands or layers^ and are due to the gradual settling of the

other clouds, for which reason they are common in the

early morning and late evening, when the ascending currents

of air are weak. This form of cloud is the least elevated of

all, being under 3,000 feet, and often becoming fog by falling
to the surface of the earth.

Nimbus, yr Rain Clouds, are dense masses of formless

clouds with ragged edges, through which are often .seen

CirroStratus clouds. When the mass of nimbus is broken

up into small fragments, or if portions float below the cloud,

they are called 'scud'.

The chief secondary forms of clouds are:—
Cirro Stratus

Cirro-Cumulus

Cumulo-Stratus

Cirro- Stratus Clotids are whitish layers, usually forming
a diaphanous veil and often giving the sky appearance of

a mackerel's back; hence such a sky which indicates approach-

ing rain, is known as a mackerel sky.

Cirro-Cumuliis Cloxids, known as 'Wool Sacks', are

Cirrus clouds arranged in little round masses like small

cumulus and point to dry weather.

Cumulo-Stratus Clouds resemble mountain masses with

a stratus base.
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CO-OPERATION AMONG PLANTERS.
There are few, if any, more important activities on the

part of mankind than cooperation. There are some forms

cf activity where individual effort is best, and, in fact, is all

that is needed, but most of our activities are greatly helped

by combined activity on the part of the persons interested in

a given line of work. The reason that a company or business

concern succeeds, is because it is composed of a group of men,

consciously working toward some definite end. By developing
the proper system of co-operation it is possible for a commu-

nity or group of communities to achieve much more than

would be possible, were each member working independently.

Co-operation is mure than merely a method of doing
business. It is, &•> is explained, in the Extension Bulletin

No. 1 of the Hmnaii Agricultural Experiment Station, a

principle, a motive, an incentive for human action, which, if

adopted by the community, will make it more united and

more prosperous. Before, however, a co operative idea can

be manifested in the business of a community, it must first

of all work itself into the lives of the individuals of that com-

munity. It is important, therefore, to keep on cultivating

the habit of working together for some common end or ends,

«ocial or commercial. Some co-operative activities are much
more readily carried out than others. Co-operative bu.-iiness

enterprises are usually difficult to keep running smoothly
at all times, for they frequently curtail individual freedom of

action along business lines, a condition which is often irksome

to individuals long accustomed to untrammelled freedom of

individual activity. For this reason such co-operative busi-

ness ventures as to prove successful are those which are

called into being to meet some very evident need, and from

the first are of such apparent benefit as to survive the early

critical period of their existence. The idea which underlies

the word 'co-operation' is that of working ivith one another

jor one another—of working each for all and all for each.

The benefits are founded on the old saying that 'in union

there is strength'.

Increasing the British-Grown Wheat Sup-
ply.

—It appears that a large amount of attention is

being devoted to the seed selection of wheat in the United

Kingdom, obviously with the idea of increasing the yield per
acre to the very highest [wssible degree. At C'ambridge.
wheats are bred with the object of providing for British soils

and climates, varieties which are likely to raise the already

high yields per acre of grain and straw obtained in that

countrj', and in all but abnormally bad seasons to provide
millers with the raw material from which flour can be obtained

in the highest degree suitable, primarily, for the requirements
of bread baker.s in the districts where the wheats are grown.
Results of great economic and technical importance are being
obtained. Thousands of selections are being tested .so that in

each season, and for .some year.^ to come, one or more varieties

may be issued at moderate prices to agriculturists. Such
wheats will be grown in all parts of the Kingdom, and in

due course each new variety will find its most suitable

environment.

In the article in the Bulletin of the Imperial Ins'.itute

under notice, reference is made to the policy cf the Imperial

Department of Agriculture for the West Indies, in the matter

of directing attention to the necessity for cultivating crops

yielding substitutes for wheat flour in the West Indies.

AGRICULTURE AND THE WAR.
Although the entrance of the United States into the

war is, of course, too recent to expect extensive development*
and important results, attention may, however, be drawn to

the fact that the Federal Government has already organized
an interdepartmental committee to formulate a programme
for food production and conservation and has a number of

plans under consideration. Among these, as is announced
in the E.-'periment Station Jierord, for May 1917, Vol. 36,
No. 7, is a material expansion of the work of the Department
of Agriculture, enlarging its forces for co-operative demon-
stration work, home economies, the combating of destructive

pests, the utilization of methods for the preservation of perish-
able products, the safeguarding of .seed supplies for 1918, the

market news service, assisting in the labour problem, and
otherwise to stimulate production, improve distribution, and to

promote conservation of the food supply. The appointment
of a small number of agricultural leaders to give advice as

regards national problems, and the creation in each State of

a small central division of food production and conservation

composed of representatives of the various agricultural and
related interests, as well as the formation of county township,
or urban bodies of similar constitution to work in close co-

operation with the State central agency are also suggested. It is

estimated that approximately S'i5,000,000 will be required
to carry these plans into operation. Nor have our French
allies passed unheeded the lessons of the war which have so

clearly demonstrated the necessity for the establishment of

national laboratories of scientific research and institutions for

research in agriculture. A report of a special commission

presented to the French Academy of Science describes in

detail the experiment station system of the United States

which is highly commended. This .system is contrasted with

the stations and laboratories in France for which the Govern-
ment voted 339, 701 1 francs (about £14,000). The sum is

shown to be quite inadequate and to result in limiting the

field work and expensive investigations and in restricting

considerably the routine functions. At present the French
station is usually devoted to a single branch of industry. The
commission argues for fewer stations located in typical

agricultural areas and well organized to cover the various

phases of the industries, with specialists in each. It is also

suggested that the stations should seek the collaboration of

farmers, as the Danes have done in their experimental
work. What the commission regards as serious obstacles are

the comparative isolation of the station from one another and
their lack of central supervision. It advocates the appoint-
ment of a permanent superior council to guide and direct the

work of the stations, assure the proper u.se of the funds at

their disposal, provide for meetings of their personnel from
time to time, publish results of their work and abstracts of

material of interest appearing elsewhere, and otherwise

correlate and invite the scattered institutions into a national

system. The establishment of a well equipped central station

charged with work of a strictly scientific nature of interest to
the whole country, or of such scope and importance that it

could not be carried on to the best advantage at the district

stations is also favoured.

In the St. Vincent Sentry of June 15, 1 .51 7, itisannounced
that a new steamship line between Philadelphia and the West
Indies has been established by the Philadelphia Shipping Co.
Under the plans that have been formed the vesse's, which fly
the American flag, will touch at Porto Eico, the Virgio.

Islands, the \\'indward and Leeward Islands, Trinidad and.

other West Indian and Central American ports.
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EXAMINATIONS IN PRACTICAL
AGRICULTURE, 1916.

The publication of the results of the examination in

practical agriculture conducted by the Imperial Department
of Agriculture for the West Indies in November last has been

unavoidably delayed. It is now possible to give a statement

of the results, which were as follows. Candidates entered

for the examinations from two islands, namely, St. Vincent

and Antigua.
SUCCESSFUL CANDIDATES.

Name. Examination. Class.

C. V. D. Hadley Preliminary 1st

R. E. Lockhart „ - 3rd

Floris Simmons Final 2nd

Total number of candidates, St. Vincent, 3.

H. E. McDonald Preliminary 1st

G. T. G. Michael „ lat

V. G. Pereira „ 1st

E. A. Thompson ,,
3rd

Total number of canidates, Antigua, 4.

The foregoing shows that the results were, in general,

very satisfactory; but it is desirable that a still larger number

of candidates should enter for these examinations this year,

and that those also who have passed the preliminary examina-

tion should carry on their studies with a view to passing the

intermediate as soon as possible. An account of these exami-

nations will be found in the A</ncultural News, Vol. XIII,
No. 308, p. 61, and Vol. XIV, No. 332, p. 29.

WEST INDIAN PRODUCTS.

RAINFALL IN ANTIGUA IN 1916.

The return of rainfall for seventy-four stations in

Antigua for the year ended December 31, 1916, shows

•a monthly mean as follows:—
January 5' 15

February .
2*23

March 1-93

April 2-24

ilay 4-45

June 237

July i

6-44

August 5'71

September ;

3 83

October
j

12-34

November
'

9'83

Deceijiber 1-71

with an averagi rainfall for the year of 5823 inches.

During the period of forty-three years between 1874

and 1916 the average annual rainfall is' 45-23, so that tlie

rainfa.U for last year is 13 00 inches above the average. T^he
lowest average yearly rainfall for the period in question was

2878 inches in 1875, while the maximum is 73-59 inches

in 1889. i

The rainfall for the period of five years ended 1&16 is:^—
1912 32-2

1913 42-76

1914' 3686
1915 56-14

1916 58-23

According to Mr. W. Fishlock, Curator, Experiment
Station, Tortola, British Virgin Islands, the last season's cot-

ton crop came to an end in May, and, so far as dealings at

the station are concerned, has been smaller than usual. It

appears^that prospects f)r the coming crop are a little un

certain.

DRUGS AND SPICES ON THE LONDON
MARKET.

Mr. J. R. Jackson, A.L.S., has forwarded the fol-

lowing report on the London drug and spice market
for the month of May 1917:—

The month of May begun with a fair amount of business
in products that come under notice in this column, and this

in spite of increased cost of freightage and the general ten-

dency to advance prices all round, not only in overseas

products, but in all others. Especial note may be given to

ginger, citric acid, sarsaparilla, oil of limes and mace, as

commanding higher prices.

r.INGER.

At the beginning of the month, the quotations for Sierra.

Leone were 47s. per cwt. No Jamaica was offered, but at
auction on the 23rd it was reported that at Liverpool medium
and good Jamaica were quoted at 95s. to 105s. per cwt., and
common to good common at 90s. to 92s. 6d. At auction ia

London on the same date the offering.s were as follows : 617

bags of Cochin and Calicut ; of these, 300 bags of good
washed sold at 70s. per cwt., while 221 bags of fair limed

.Japan were held at 52s. \

Mace was represented at the sa'e on the 9th of the

month by 17 packages of Wi st Indian, which realized 2s. \d.

to 2s. 3d. per fb. for fair to ^ODd pale, and Is. lOd. for dull,

At auction on the 23rd, 63 jiackages were offered and sold,

fair reddish fetching 2s. '2d. to 2s. id. per ft)., ordinary and

wormy Is. 8rf. to 2s., and pickings Is. id. to Is. Id.

SARSAPARILLA. •
I.

At auction on the 2nd of the month, sarsaparilla was it»

good supply, being reiiresented by 5 bales of grey Jamaica,

25 of Lima-Jamaica, 14 of native Jamaica, and 25 of

Mexican. There was a keen demand for the grey Jamaica,
as the drug has been very scarce of late, consequently al>

were sold at the following rates : 3s. 2d to 3s. 5rf. for ordi-

nary to fair, and 2s. lOrf. for coarse and damaged. Of the

Lima-Jamaica 7 bales only were sold, fair, part chuinpy

realizing 2s. lOrf.. and chumpv 2s 6d. Only 4 bales of the

native Jamaica found purchabers at Is. id. for dimp, press-

packed The Mexican failed to€nd a buyer, though it was

said that previous to the auction some sales had been effected.

CITRIC ACID, KOL.\, ANNATTO SEED, CASSIA FLSTULA, LI.MB

JUICE, LIME OIL, ARROWROOT AND PIMENTO.

At the beginning of the month citric acid had advanced

to 3s. 6d. per fe., which price it maintained to the end of the

month with the additional note that it was difficult t»

obtain. Kola has been, and. is still, in great demand. At
auction on the 3rd of the month as many as 257 packastes

were offered, and all sold at the following rates: 6d. per lb. for

dull Jamaica at which rate J46 bags wjere dispoa^ of; M. was

paid for dull Ceylon and 3d. for wormy. Annatto seed

to the extent of 35 packages was offered at auction on the

3rd of the month, but failed to find any purchasers. Twenty-
five bales of Cassia Fistula pods, were also offered at the same

auction and a sale of 25 bales of slightly wormy pods
was made at 50s. per cwt. Some 13 puncheons of lima

juice were also otiered, but failed to find a buyer. For

hand-pre.s.sed lime oil 17s. 6d. was asked about the middle

of the month. Arrowroot has been very firm throu.5houfc

the month. 6c?. per B). being the quotation for St;. Vincent.

There has also been a very quiet demand for pimemto, 3ld^

per ft), being the price quoted.
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MARKET REPORTS.

London. The West India Committee Circular,

June 14, 1917.

Arrowroot—od. to Gji'.

Balata—Block, 3/ to 3/1: Sheet, 3/11 to 3/11^.

Beeswax—No quotations.
CACAO—Trinidad, 8()/-; Grenada, 68/- to 82,6; Jamaica,

no quotations.
Coffee—Jamaica, no quotations.
Copra—£45 los. to £46.

Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, no quotations.

Fruit—Bananas, £41 per ton; Oranges, no quotations.

Fustic—No quotations.
Ginger—Jamaica, 90/- to 110/-.

lanfGLASS—No quotations.
Honey—Jamaica, Tos. t^i 105s.

Lime Juice—Raw, no quotations; concentrated, no 'quota.

tions; Otto of lime (hand-pressed), no quotations.

Logwood—No quotations.
Mace—No quotations.
Nutmegs—No quotations.
Pimento—3|rf.

Rubber—Para, fine hard, 3/1; fine soft, no quotations;

Castilloa, no quotations.
Rum—Jamaica, 5/8 to 5/9.

New York.—Messrs Gillespik Bros. & Co., June

2G, 1917.

Cacao—Caracas, 12ic. to 12|c.; Grenada, 12c. to 12^c.;

Trinidad, 11 Jc. to 12^c.; Jamaica, lOJc. to ll^c.

Coco-nuts—Jamaica and Trinidad selects, '.g4<:»-0<i to

842-00; culls, $24-00 to $2500.
Coffee—Jamaica, 9|c. to Uic. per lb. ]

Ginger— ITc. to 2Uc. per tb.

Goat Skins—Jamaica, 80c. ; Antigua and Barbados, 70c.

to 80c. ; St. Thomas and St. Kitts 66c. to 75c. per ft.

Grape Fruit—Jamaica, .?l-75 to 9^*25.

Limes—$7 -25 to S8 OQy

BJace—38c. to 43c. per ft.

Nutmegs—21c. to 26c.

Oranges—81-5(1 to $200.
Pimento—6jc. per ft.

Sugar—Centrifugals, 96°, 6-02c; Muscovados, 89', 5-16c;

Molasses, 89°. 5-OOc. all duty paid.

Trinidad.—Messrs, Goedos, Grant &. Co.. Jane 22,

1917.

Cacao—Venezuelan, $11-80; Trinidad, $11-25 to $11-75,

Coco-nut Oil—$112 per Imperial gallon.

Coffee—Venezuelan, lOc. to 12c.

Copra—No quotations.
Dhau—No quotations
OmoNS—$4-50 per IIX) ft.

Peab, Sput—$10-00 per bag.

Potatoes—English, 85-75 per 100 ft.

Rice—Yellow. $0-50 to $l(i-(X); White, $6-75 per bag.

SuoAB—American crushed.no quotations.

Barbados.—Messrs. T. S. Gareaway «fe Co.,

1917.

June 25,

Arrowroot—$6 00 per 100 ft.

Cacao—$12-50 per 100 ft.

Coco-NCTs—$26-40 husked nuts.

Hay—Ni > quotations.
Manures—Nitrate of soda, no quotations; Cacao manure,

no quotations; Sulphate of ammonia, no quotationa.
Molasses—No quotations.
Onions— S4-50.

Peas, Split—S12 00; Canada, no quotations.
Potatoes—No quotations.
Rice—Ballam, Si»-50; Patna, no quotations; Rangooa

no quotations.
Sugar—Muscovado centrifugals, $4-50 to $6-00.

British Guiana.—Messrs. Wietino i Richtee; Measre.

Sandbach, Parkeu <b Co.

ARTICLES.



THE AGKICULTUKAL XEWS

Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1. 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, IH, IV, V, VI, VII, VIII, IX, X, XI, XII, XIH, XIV and XV:— Price 2s. each; Post free 2s. 8rf., where

complete. (Ill, 2. IV, 3; and V, 2 and 3 are out of print.)

Volume XV, No. 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks 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 sugar-cane and manures, the full official reports of which have only a limited circulation. The numbei
issued up to the present time is eighty-two. Those mentioned in the following list are still available; the rest are out of print.

Sugar Industry. (teneral.

Seedling and other Canes at Barbados (7) and (22) .Scale Insects of the Lesser Antilles, Part I, price

in 1900, No. 3, price 2d.; in 1901, No. 13; in 1902
, „, ^J ^^^ 11., price 4rf.

~

No. 19; in 1903, No. 26; in 1904. No. 32; price 4d. each. (43) Cotton Seed and Cotton-cake-meal on West Indian Planto-

tions. Price 2d.

Seedling Canes and Manuiial Experiments at Barbados, (60) Cotton Gins, How to Erect and Work Them. Price M.
in 1903-5, No. 40; in 1904-6, No. 44; in 1905-7, No. 49; (65) Hmts for School Gardens, Fourth Edition.

in 1906-8, No. 59; in 1907-9, No. 62, No. 66, price 6d. each. (71) Insect Pests of the Lesser Antilles. (Handbook). Price

(unbound) Is. 3d Bound in cloth, 2s. 3d.

Seedling and other Canes in the Leeward Islands, (72) Lime Cultivation in the West Indies. (Handbook). Price
in 1900-1, No. 12; in 1901-2, No. 20; in 1902-3, No. 27; (unbound) dd. Bound in cloth, Is. Sd.

price 2d. each; in 1903-4, No. 33; m 1904-5, No. 39; m mgx j^^^^ Borers and other Grubs in West Indian Soils.

1905-6, No. 46; in 1906-7, No. 50; in 1907-8, No. 56;
^ '

p^.-^^^ g^
price 4d. each, in 1908-9, No. 63; in 1909-10, No. 67; ,~^. Cotton Cultivation in the West Indies. (Handbook). Price
pnce 6d. each.

(unbound) M. Bound in cloth, Is. Sd.

„ IT, i. -ii. o i.1. T Jill (75) Insect Pests of Sugar-cane in Antigua and St. Kitts.
Manurial Experiments with Sugar-cane in the Leeward Islands, p •

prf

i"
l?«f3.

No. .30; in l«)3-4 >V
(76) In^^ Corn. Price 4rf.

" i^« q' ^
•

i"' " imo in v"- ^' "'• V' \°-
"^^

77 Erysipelas and Hoose. Price 2d.
in 1908-9, No. 64; in 1909-10, No. 68; price 4</. each.

}^^^ oion Cultivation. Price 3d.

(79) Root Diseases of Lime Trees in Forest Districts. Price 'id.

Sugar-cane Experiments in the Leeward Islands, /gQx gj^t^ f„ Settlers in St. Lucia. Price 6d.
.n Unn-1 1

; „i 1011-12; in 19121:;, in 1913-14, price Is. each.
^g^^ Agricultural Resources of St. Lucia. Price 3d.

(82) Indoor Gardening fi>r Schools. Price 6J.

The above will be supplied post free for an additional charge of id. for the pamphlets marked 2d.; Id. for those

marked 4d. and for Nos 73 and 75; l^d. for Nos. 40, 44, 49, 59, "62, 63, 67 and 74. Postage for No. 71, 4d.

and for No. 72, 2d.

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, regulariy, by each maO, and is on sale by the

local agents of the Department at one penny per number, post free, 1 W. The subscription price, including postage, is

2i. 2d per half-year, or 3s. 3d. per annum. Volumes IV to XII complete, with title page and index, 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 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 Ayenfs, not to the Department.

Agents.

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

Landcm: Messrs. Dul.\u k. Co., 37, Soho Square, W. Grenada: Messrs. Thos. Lawxor & Co., St. George.

West India Committee, 15, Seething Lane. St. Vincent: Mr. J. D. Bonadie, 'Times' Office.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Nilks, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridgewater, Roseau.

Street, Kingston. Montserrat: Mr. W. Robson, Botanic Station.

British Guiana: The Argosy Co., Ltd., Georgetown. Antigua: Mr. S. D. Malone, St. John's.

Trinidad: Messrs. Muie-Marshall A Co., Portof-Spain. St. Kitts: The Bible and Book Supply Agency, Basseteeeb

Tobago- Mr. C. L. Plagemann, Scarborough. JVevis: Messrs. Howell, Bros., Chariestown.

Cannda: T.EWjt. W. Clemens, 8], Yonge Street, (Royal Bank Building) Toronto.
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THE BEST MANURE FOR COLONIAL USE
IS

Dissolved (Soluble) Guano
FOR. SUGAR-CANE AND GENERAL USE.

TRADE ^*?MS^^ MARK.

APPLY TO LOCAL AGENTS OR DIRECT T0:^7-fr~"

The Ang-lo-Continental Guano

Works, Ltd.
Dock House, Billiter Street, London, E.G.

Barbados Ag-ents: James A. Lynch & Co., Ltd., Bridg-etown.

JUiiT I;SSUED.

WEST INDIAN BULLETIN. Vol. XVI, No. 2.
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TIIK .\( ; 1 :l CUI.TURAL XEUS.

The Improvement of Native
Cattle in tte West Indies

A<her8e Effect of Tid^

The Urgent Need for Dippmg Tanks
•Arri-c Tie»

-$«-

Exlracl from an article hy Tht Dirtelor e/ tht Jamaica Department of Agrta^n, pahhiAeJ (n Ak £ VoLII ef the
" BuUeMn "

of the DapartmenL

" Until quite recently very little had been done to control
the cattle ticks in Jamaica, beyond the application of

" Tar
and Oil

"
as a smear to congested areas of large ticks.

The intensification of non-tropical blood in the herds,
with the consequent increase in the hair of the animals and
the tenderness of their skins, resulted in a serious increase
in the tick-pest under the inadequate system of control

generally prevailing on the pens.

The consequence has been that the breeding of high-
class beef cattle became commercially unprofitable owing
to the serious loss of calves from tick-infection and the
slow maturation of the fattening gangs. By the introduc-
tion of cheap cattle from Central America about 20 years
ago, the blood parasite of Tick Fever was introduced into

Jamaica, and the tick-pest became not merely a sucker
of the blood and a depredator of the vital forces of our
cattle, but an actual propagator of a parasite which
destroyed the whole blood system of a susceptible animal so
as to cause it the most serious loss of condition, or even to
die of

' red water.'

When this disease first spread in Jamaica very serious

losses of cattle were incurred, and the best bred beef stock
were the most susceptible to the disease. By the control
of the ticks within reasonable limits, and the natural im-
munisation of the cattle that survived the attacks of the

parasite, the cattle industry surmounted this attack, but
the deteriorating influence has remained, and even ' immune'
cattle suffer severely from partial destruction of the blood

system when badly infested with the 'grass lice,' which is

the stage of the tick in which the fever parasite is inoculated
into the animal with fresh virulence.

"*

In the first degree, therefore, the improvement of our
beef cattle in Jamaica has been hampered by the tick

problem, and secondly by the wide spread prevalence of

ti»e fever parasite wherever cattle are bred in the Island.

"Rie finest breeds of beef cattle are the most susceptible to

Ak tick-infestation and the least resistant to the fever

•nsite. This fact explains the miserable animals that

have frequently resulted from the use of English Shorthorn
Bulls of the finest breeding on a native herd of cattle.

The half-breds have remained stunted and unthrifty
with long staring coats, and in many cases have proved
vastly inferior to their dams on which it was sought to
effect improvement by the prepotent and pre-eminent
qualities of the premier breed of British Cattle, the
Shorthorn.

It has been found for example, that under ordinary
commercial conditions of management, 80 per cent, of the
Hereford Calves have died; whereas, under the same con-
ditions, only 10 per cent, of the progeny of the ordinary
tropical cattle with a basis of Zebu blood failed to mature.

The tick-problem, therefore, lies at the root of the

improvement of our Beef Cattle in Jamaica.

Since the visit of Professor Newstead in 1910, pen-
keepers have largely developed the spraying of cattle.

One proprietor reports that consistent spraying has enabled
him to prime his steers for the butcher in six months' less

time than under former conditions of tick-control.

The use of Dipping Tanks is undoubtedly indicated to
be the best solution of the tick-problem, and Jamaica
should now resolutely follow the e.xample of South .Africa,

Australia, and the Southern United States in this direction.
It has been demonstrated at the Hope Farm that a Tank,
as designed by Mr. A. H. Ritchii;, Government ILnto-

mologist, can be erected at a cost of ^'Za for labour
and materials, which is capable of dealing with a large herd
of cattle.

It may be safely asserted that no large enterprise in the

rearing and fattening of liigh-class beef cattle in Jamaica
can be adequately equipped without a Dipping Tank, and
it is hoped that a wide extension of dipping will very
shortly be taken in hand by all the larger proprietors of
cattle in the Island."

COOPER'S CATTLE TICK DIP
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Grading and Packing Fruit.

(ROM the Dominica Chronicle of May 23,

'1917, it appears that the question of the

) shipping of inferior fruit and ways and means

to combat the evil was being discussed, and that the

local Government had offered its co-operation. The

subject, which is of vital importance to the fruit

industry of any colony, has often been considered in

the West Indies, but effective measures have, unfortu-

nately, never^as yet been taken.

Whatever may have been the success, in the past
in producing large yields and good qualities, no opera-
tions having an important bearing upon the commer-
cial results of the lime industry have been so generally

ignored as grading and packing. Some of the larger

producers have awakened to the necessity for improving
their methods, but the majority of the small growers
still cling tenaciously to the old evil ways. The whole

matter is so simple and appeals so directly to common-
sense that it is difficult to understand this too preva-
lent neglect of their own interests. There may be

other obstacles in the road to financial success in the

e.xportation of green limes, but want of care in pack-

ing is entirely the creation of the producer.

In gathering limes for exportation the grower has

to consider that they have to be packed to travel in

?!ose holds for many 'lays, and it is obvious that those

that are overripe at starting are likely to be almost

unuseable on arrival at their destination. Again, if

limes of different sizes are shipped, they should be

shipped in separate packages under a different mark
and not be allowed to detract from the market value

of the other grades.

It is especially to the interest of the small lime

growers that attention should be aroused as to the

importance of accurate grading and careful packing,

for they are more seriously affected thereby than those

who produce on a large scale and have other ways open
to dispose of their fruit. In small shipments only the

best prices can leave a margin for profit, and only the

best produce, well sorted and judiciously and honestly

packed, will bring the leading prices After a time,

small growers will find by bitter experience that it is
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Ijetter to retain interior grades of frait than to ship

their entire crops to market, without discrimination.

Fruit prepared with taste and judgment possess, when

submitted to the purchaser, an attractiveness that

benefits the producer as much as un.spanng labour and

.good cultivation have aided him in its production.

Persistent disregard to the importance of accurate

gi-ading and careful packing and the regrettable action

of producers in shipping immature or overripe products,

have done more than anything else to jeopardize the

future of the West Indian fruit industry.

The present situation in Dominica demonstrates,

once more, the urgency for establishing uniform standard

grades for fruits to be exported from the West Indies

so as to establish fixed bases upon which producer and

importer can deal. Two systems exist for attaining

this end, one being Government inspection, the other

inspection and grading by co-operative associations

which need not necessarily be formeil for trading

purposes.

With regard to official inspection, the Colonial

Secretary of Jamaica at the Conference of the Imperial

Department of Agriculture held in 1902 proposed a

general scl.eme on the lines of that adopted in Canada^
the main features of which were the establishment of a

•complete register of growers and packers with licences

for packing houses; the marking of packages with the

name of the packer and the packing house: the estab-

ilishmenc of stanilard grades for size and quality of

fiuit throughout the West Indies: the inspection of

packing houses and packages by proper inspectors at

any point before shipment: and the presence of a

responsible agent in the principal ptirchasing markets.

Up to the present, however, legislative action has not

been taken, partly, perhaps, on account of friction to

be anticipated at what might be regarded as official

restriction on private enterprise, and, partly, perhaps,

on account of the large ex{)enditure which the employ-
ment of numerous skilled inspectors would entail.

There is, moreover, the necessity for considering the

limitations of the fruit growers and the peculiar con-

ditions existing in the.se islands. Fruit plots ai-e

fre(iuently miles from the place of shipment, and fruit

has lo be packed on the spot to protect it from injury

in its transport over rough roads. The crop is perish-

able and has to be handle<l quickly, and the packing

has to be done by inexperienced persons to save the

cost of employing an expert packer. Under these and

many other circumstances, it would be disastrous to

enact arbitrary and ciiticai standards for packing or

for maturity.

It seems, therefore, that, instead of awaiting
official action, it will be wiser to endeavour to secure

improvement in the grading of West Indian fruits

through the medium of voluntary co-operative associ-

ation. There are obvious benefits, educative as well

as commercial, to be gained by growers acting together

voluntarily in this matter, and this system has in

many parts of the United States proved to be the

most successful method of securing a uniform grade
of perishable products, properly packed in standard

packages. In Florida, California, Virginia and other

States, where, as Teportedia Farmer's Bidletin 7.53, far-

mers have found it necessary, in order to build up a

profitable business in potatoes and gain a reputa-
tion for shipping products of high quality, to establish

their own associations or private packing plants
in which the produce of the growers may be

graded and packed by skilled workers, these organi-
zations supply the greater part oi standardized fruit

found upon the American market at the present time.

In one district in A'irginia, the management of the

growers' co-operative organization, which ships large

quantities T)f potatoes, strongly believes that the proper

grading of the crop is of primary importance. Although
this association has become widely known for its

dependable output, the management is not yet satis-

fied with present results but is aiming at standard-

izing its shipments even more accurately. An inspector
is employed at each of the leading stations maintained

by the organization, and a chief in.spector superintends
the work of all. These inspectors are held strictly

responsible for the grade of shipments leaving their

stations, and each realizes that his standing with the

association depends largely upon how much of the

produce inspected and shipped by him is eventually

rejected or forms the cause of complaints on arrival in

the markets.

In Sicily, of which one of the most important
industries is the cultivation of the lemon, the great
rival of the lime in the American and other markets,
exists an association, to which the majority of the

shippers belong and which protects the members in

various ways and looks after their interests. The
Sicilian lemon is graded and packed to meet tlje

requirements of the different markets. There is

little (litference in the packing for the ditiferent

countries, except that the English market prefers

large-sized lemons, whereas the American, which requires
the small fruit, takes a large-sized case as well as the

regular size. The Russian market requires a medium-
sized fruit, but of the best quality.



Vol. XVI. No. 398. THE AGRICULTURAL NEWS. 227

Coming nearer home, we have before us an example
of what excellent results can be gained by voluntary

association in the work of the Antigua and Montserrat

Growers' Associations, and it would be well worthy of the

consideration of the Dominica lime srrowers whether the

principle could not, with advantage, be applied to their

industry in order to eliminate, to a great extent, that

undesirable feature, the speculative element that

attends every transaction, and to prevent inferior fruit

being delivered when there is reason to expect excel-

lence. The local Government., of course, could be of

assistance by protecting from infringement the brands

registered as trade marks, and in all other reasonable

ways.

PRACTICAL HINTS FOR PACKING.
In connexion with the subject of grading and [lacking

limes dealt with in the editorial of this issue, an article

written in the West Indian Bulletin, Vol. XI, p. 153, by the

Agricultural Sui)erintendent of St. Vincent, Mr. W. N.

Sands, after a visit to New York, paid at the suggestion of

the Imperial Commissioner of Agriculture to ascertain the

conditions of that market in regard to West Indian lime?,

will be of great interest.

It was pointed out by those intiniaioly connected with

the lime trade that if the l!mes were packed in half-barrels

they would arrive in better condition It was not recom-

mended that this fruit should be packed and shii)ped in

cases, as oranges and other fruit, even though this admits of

closer storagi", the reason being that such packages are only
suitable for limes where there is cold storage The demand
on the part of the fruit dealers was for sound, thin-skinned,

clean and bright limes, of medium size. The chief com-

plaints were in regard to the smallness of some of the limes

shipped, the largeness of others, the coarseness of the lind,

the discoloration by dirt, black blight and scile insects.

The packages, too, should be made from imported shooks,

for they would have a clean and ntat appearance in marked
contiast with the dirty-looking Hour barrels of various

sizes in which the limes were frequently shipped from the

West Indies. All packages should be provided with holes

in perijendicular lines for ventilation and tightly packed to

prevent the limes being bruised. Each separate lime should

be wrapped in brown wrapping-paper which was found to

be superior to rice paper or tissue paper, because it absorbed

the products of decay to a certain extent. In the packages
the limes should be arranged in definite layers.

The article concludes by summarizing the recommenda-

tions it contains as follows: 'In order to obtain the best

results growers and shippers must give close attention

to the following matters: (a) the fruit should be carefully

picked, cured and graded, so that only perfectly sound and

clean limes will be shipped; (b) limes, discoloured with

earth, scale insects or black blight, should be sponged
or brushed, after the fruits have been cured for a day or two,

care being taken not to injure the skin in any way; (c) the

fruit should be allowed to dry thoroughly after being cleaned,

and then wrapped in brown wrapping-paper: (d) in selecting

the fruit it would appear that a lime measuring from 1
ij

to 1 1

inchf s in diameter is the size desired by buyers, and grading
to this size should be adopted; and (e) the fruit should be

packed closely, in layers, in well ventilated barrels of

standard size." The writer of the article expresses the opinion
that, if growers and shippers select, grade and pack the limes

according to the methods this described, and keep in close-

touch with the requirements of the buyers, there is no reisoa

why Briti-h West Indian limes should not continue to control
the New \ork market and realize remunerative prices.

The Antigua and Montserrat Onion Growers' A' sociatioa
have wisely been instrumental in bringing about, by careful

grading, an increased export of their crops. To meet the

popular demand which varies in the different markets, small

onions being preferred in the West Indies and British Guiana
and large ones in the Canadian and New York markets,
onions are now arranged into four grades according to size,

as follows:—
1 Onions 2i to .3 inches in diameter.

2 ,, over 3 inches in diameter.

3 ,, 2 inches to 2i inches in diameter.

4 „ under 2 inches.

The device employed in urading onions is very simpler
and consists of a board with holes cut in it corresponding
in size to the limits of the various grades, the grader being
raised on legs of sufficient height to permit baskets being

placed under it. The operation of grading consists ia

ascertaining which of the various holes is the .smallest through,
which any onion will pass.

Exportation of Molasses from the West
Indies.—AUImugli the ex]iortation of molas.ses from the

West Indies to any country not within the British Empire
has been prohibited, it has been found expedient, as is

announced in the OjHdal Gn-ette of Barbados, .July 5, 1917,
for the Governor-in-Executive Committee to make an Order

granting licences for ilie shipping of a limited quantity of

mola.sses to the United States on condition that no molasses

so exported are to be re-exported to any country except the

Dominion of Canada. For the purpose of enforcing this

condition, .shippers of molasses from Barbados to the United

States shall on every shipment make a statement setting
forth the quantity shipped, the name of the ship and the

name and address of the purchaser and consignee, and, shall,

within a reasonable time, produce to the Comptroller a

certificate from the consignee, showing that he has received

the molasses and giving an undertaking that none will be

shipped to any country but Canada.

Ground Nuts in the United States.—In the

eight years between 1908 and 1916 the value of the yield of

ground nuts in the United States increased, according to

Agricidttire of March 1917, from $ I 2,000,000 to §.56,000,000.

the reason for this enormous increase being that ground nuts

are being largely planted in the place of cotton, which it is

impossible to cultivate on account of the boll weevil. It has

been found that by slight adjustments of mashinery cotton-seed

mills can be turned into ground-nut oil factories. It appears
that there is little likelihood of the markets being glutted

with ground-nut oil and cake because the food value is

such as to make a universal market for the product. Experi-

ments are being made by the United States Government to

discover the best use for the ground nut and to popularize it

with American kitchens, and the Chemistry Bureau of the

Department of Agriculture recently began researches that

are expected to produce from ground-nut meal a bread equal

in value for food and tastefulness to wheat bread.
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rainfall for the month was 682 inches; this has done a consid-

-erable amount of good: it gave to planters a much needed

opportunity to plant provision crops, of which there is a fair

quantity now being established in Antigua.
MONTsEREAT. Mr. W. Robson writes to say that the

weather duiing the month of June was, on the whole, favour-

able for work in the Experiment Station and most of the

plots are now occupitd with crops. Plant distribution

included, .50 Do. pigeon peas for planting purposes, 200 bay

plants, 24 tt). breadand cheese seed. 4 B). sword beans and

8 packages of cowpeas. Further tiial is being made with

pigeon peas as a support to beans of the Stizolobiura cites, as

well as Lima beans. Two tew bonavist beans as well as

seeds of the American horse mint, were received and sown.

Two distillations of bay leaves were conducted and a start

was made to collect and sow seeds of the bay trees. Five

pounds of onion seed were received for trial, part of which

will be grown in the station and the remainder distributed

for trial. Regarding staple crops, Mr Robson states that the

ample rains at the end of the monthlef t the position as regards

the cotton crop very much improved, and first pickings had

been made from some of the March-planted fields. Dull

weather prevailed on a considerable number of days and this

had a bad effect on growing cotton plants the growth then

being attenuated and soft. It is to be feared that a large

number of cotton planters, especially small growers, are

f rowint! cotton on the same land year after year without

any raanura The rains have come in time to benefit the

lime crop now on the trees. Little new planting of limes is

being done, the cultivation of cotton coming before other

crops at the present time. The collection of cotton stain-

eti was necessary on one area, in which the pests, as

a rule, are troublesome. Legislative action is being considered

in connexion with the destruction of the host plants of the

cotton stainers. On the whole, the activity shown

in the planting of vegetables is satisfactory. At a special

meeting of the Agricultural Society the question of providing

a continued supply of local-grown foodstuffs was considered.

At this meeting a resolution was adopted, urging the

Government to take action to prevent the emigration of

labourers from the island, San Domingo at the present time

having particular attractions. The Government propo.sed

taking action to prevent the exportation of the whole of the

sugar crop, in view of the scarcity of the foodstuffs. The

rainfall for the month at Grove Station was 8-56 inches. Most

of the rain fell in the first and last week the weather from

the .5th to the 23rd bemg comparatively dry. Total rain-

fall for the year was 25 26 inches.

ST. KiTTS. In the month of .June plants distributed

included 2,300 sweet potato cuttings, 52 ft) peanut?, 50 lb.

Indian corn, and 43 Mazzagua corn. In addition 300 ft), of

Indian corn seed were procured and forwarded for planting in

Anguilla. Work in the Bot-\nic Gardens was of a routine

nature. Touching staple crops, Mr. Shepherd says that the

estates in the Central Factory had all finished reaping and the

Factory closed down at the end of the month. The total crop

will not be far short of 1 1,800 tons. .Many of the estates were

below their original estimate owing to the dry weather in the

early part of the year, while the large cane fires were also re-

sponsible for some loss. The muscovado estates are still grind-

ing. The young cane crop is very backward
, on, many estates,

but the recent showers will bring them on. A large area is being

planted on estates in provisions of all kinds in c6nset|uence

of scarcity of imported foodstuffs, and a fairly large area lias

been put under corn in the Sandy Point district. A large

acreage has been put under cotton, and the
ybung;plaTits are

lof'kina strong and vigorous in all districts. S inie cqUonl'iad

been a'ready picked from seed sown in February' iVV the

Northern district. Leaf-blister m-ite has been observed in
the earlier planted cotton, some of which had to be prilled up
to prevent the spread of the pest. An invasion of Efoph-
thalmus esuriens beetles was met with at the Experiment
Station and large numbers were killed in the hearts Of the

young cane. Considerable attention has been paid to raising

crops of cowpeas and Para peas supplied irom the Experi-
ment Station, and the results are satisfactory. Rainfall for

the month was 613 inches, for the year 1679 inches.

TOETOLA. Mr. W. C. Fishlock, reporting for the month
of May, states that in the Experiment Station the work of

preparing land for cotton and other crops was pushed on as

far as weather conditions permitted. The last season's cotton

crop had come to an end and so far as dealings at the

station were concerned, it was the smallest on record sine*

1907. Prospects for the coming crop were somewhat doubt-

ful. During the month the weather was dry. Rain fell in

measureable quantity on nine days of the month, the total

fall at the station being 264 inches. The average tor the

same month for the previo is sixteen years wis 4"79 inches.

Reporting for the month of June, it is stated that with
favourable weather conditions, the work of preparing land

and planting crops in the Flxperiment Stations was being

pushed on. Plant and seed distribution consisted of: sweet

potato cuttings 300, ornamental 3, cotton seed 234 ft)
, vege-

table seed 12 packets. The general condition of crops had

improved with the coming of good rains; the peasantry were

busily planting food crops and a certain amount of cotton

was being planted. A meeting in connexion with the food

problem was held on 13th instant. The total rainfall

recorded at the Station was 6'43 inches.

DEPARTMENT NEWS.
The Imperial (.'omniissioner of Agriculture return-

ed recently to Barbados from an official visit to

Antigua in conne.xion with various matters pertaining
to the agriculture of the Leeward Islands.

Dr. J. C. Hutson, B.A., Ph.D
, Entomologist on the

Staff of the Iinperial Department of Agriculture has

returned from an official visit to St.Lucia where he has

been conducting investigations connected with insect

pests in that island.

Mr. S. C. Harland, B.Sc, Assistant agricultural

Superintendent, St. Vincent, called at the Head Office

on his way to St. Vincent after three months vacation

leave in Canada.

The Order-in-Council, dated March 31, 1917, published
in the Canada Gazette oi April 14, 1917, specifies the new
standards of quality for flavouring extracts, and defines lemon

extract as: the flavouring extract prepared from lemon peel,

or from oil of lemon, and containing along with more or les.s

of the terpenes of lemon oil, not less than two-tenths (-2)

of 1 per cent, of citral derived from oil of lemon. Terpene
lemon extract is the flavouring extract prepared as above

described and contains not less than .5 p;r cent, of oil of

lemon and not less than two-tenths {-2) of 1 per CH;nt. of

citral derived from oil of lemon.
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COTTON.

SEA ISLAND COTTON MARKET.
The Report of Messrs. Henry \V. Frost & Co., od

Sea Island cotton in the Southern States, for the

week ending June 30, 1917, is as follows:—
ISLANDS. The luarkei is closed for the season as the

crop has all been marketed and sold.

The new crop (1917-18) will not be marketed much, it

any, before October.

KEOEfiiAS AND FL0Kii>As. The receipts since our last

circular of June 2 have been 167 bales, and .sales 283 bales.

The market has remained dull with limited demand,
the above sales consisting iarpely of cotton held by exporters
which they succeedefi in placing either on forward sales or

on small orders from spinners.
The stock left in Factors' hands is very small, amounting

to less than .300 bales, consisting principally of the lower

grades, and is held Ic. to 2c. above the official quotations,

yet with actual offer one may buy at .some concession. The

larger portion of the stock is either held to cover forward

sales or on speculation, and kept off the market expecting
a further advance.

However, with the new crop coming to market very

-soon, and with the stock held by spinners as reported by the

U.S. Census Bureau, we do not see how the present prices

will be maintained. The following Exchange quotations are

based on small sales made, viz:

GEORGIAS AND FLORIDAS.

Extra Choice A Fancy 70c. = 72ic. landed.

Choice ct Extra Choice 69c. = 71 Jc. „

Extra Fine it Choice 67c. = 69ic. „

The exports from Savannah since June 2 were 283

bales, to Northern Mills, and from Jacksonville 1,277 bales,

also to Northern Mills.

CEOi" advices;

ISLANDS. As previously reported, there has been some
increase in acreage, and in consequence estimates for the

coming crop range around 8,000 bales to 10,000 bales,

depending on weather conditions. At present the plant is

reported in some locations to have an unhealthy appearance,
attributed to unseasonable cool nights and lack of rain. The

expectation is that the outlook will improve from now on.

GEORGIA AND FLORIDA. There has been an increase in

acreage, ranging from 10 per cent, to 30 per cent. The

quantity of fertilizers used is about the same as last year,

but the grade is Inwer on account of absence of potash.

The condition of the crop, taken as a whole, is fair, but is

two or three weeks late on account of the cool spring having
retarded the growth This is unfortunate, as the boll

weevil has already made its appearance in some sections,

rendering planters most apprehensive. The final outturn is of

course dependent on weather conditions during the next

three months, and should these conditions be favourable, it is

conservative to estimate on a crop fully as large as last

year.

THE ANTIGUA COTTON GROWERS'
ASSOCIATION.

The Committee of Management of the Antigua Cotton
Growers' Association have issued their first report for the

year 1916-17, which is of interest, indicating as it does
the useful work being done by co-operative effort in that
island.

It will be remembered that the Association was formed
in ilay, 1916, as the direct outcome of a resolution pas.sed at
the Cotton Conference held in St. Kitts in March of last year.
The lesolutioi', which explains the main scope of the objects
of the A.ssociatioei, was as follows; —

'

Re.iolved—That, in view of the necessity of taking all

precautions to maintain the quality of the cotton produced
in West Indian Lsland.s, to safeguard the supply of seed, and
generally to secure the safety of the industry and also the
interests of the growers, it is desirable that a Cotton Growers'
Association should be formed in Antigua. And further, that
the Delegates of the Cotton Conference are requested to

bring this Resolution to the notice of the other cotton-growing
islands, with a view to secure similar action, if possible.'

Antigua, up to the present, has been the only island to
take co-operative action in the matter.

From the report it appears that the Association early in
the .season took \x\) the question of supplying pedigree cotton
seed to planters. Seed was obtained from \'eptons estate,
and, after selection, distributed to growers. In this manner
pea.sants and others had a good strain to plant, as the cotton

grown on the estate mentioned had been subjected to selection

by officers of the Agricultural Department for some years
previously. It was felt that, in some cases, it might be
well if small growers were allowed to have seed on the

understanding that it would be paid for, when their crops
were reaped. After selection, 1,314 fc. of seeds were sent
out for planting purposes, this quantity being distributed

among thirty-five persons.

At the commencement of the season arrangements were
made to purchase clean seed-cotton at 5c. per BE)., but,
owing to an advance in the market price, this was increased
to 8c. per lb. for clean seed-cotton, and -Ic. per fc. for
stained. The purchases were made under an agreement that
the Association should retain all seed and 25 per cent, of any
profit made when the hnt was sold. A total of 7,249 lb of
seed-cotton was purchased, and the sum spent in purchasing
cotton was £115 16s. 9(/.

The clean lint after ginning was sold locally for
2s. 8jc?. per lb

,
and the stained lint for Is. per lb. When

distributing second payments, this fact and the difference in
the amounts originally paid for stained and clean seed-
cotton were taken into consideration. The growers
obtained for the second payment 5',c. and l.^c. for each lb.

of clean and stained seed-cotton, respectively, sold to the
Association. The sum of £lb 16s. \d. was paid out to

growers in this way, and it is gratifying that the recipients

expressed their satisfaction at the manner in which they had
been treated.

The report concludes by saying that the Association will

eventually give to the small grower of cotton a sense of secur-

ity, for he will grow to realize he is obtaining a reasonable

price for his produce, and this factor, together with the fact
that the Association is doing invaluable work by placing at
the disposal of the small growers cotton seed of a known and
good strain, will have the effect of improving the cotton now
grown in Antigua, and of placing on a firm basis the peasants'
cotton industry.
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LAND SETTLEMENT IN ANTIGUA.
Rules under section 3 of the Crown Lands (Rules)

Ordinance dated .June 11, 1917, have been made by the

Governorin-Council in respect of the Crown Lands known as

Sawcots estate in the parish of St Mary's and of such other

Crown Lands in Antigua as the Governor may declare them
be applicable.

The Crown Lands, after being surveyed, will, subject
to the direction of the Governor, be entrusted to the Curator

of the Botanic .Station. In making the survey, reserves will be

made of: (1 ) all ponds and wells, and banks of any important
streams with a space of half a chain around the source or

bank; (2) swamps, exposed ridges and forest as may be

deemed necessary for forest conservation; (3) lands for sites

for churches, schools or other public purposes; (4) lands for

roads or paths; and (.5) lands requisite for villages or common
land. The remainder of the land is to be divided into allot-

ments of not less than one and not more than 3 acres

each. Tn making an allotment, the cultivation of any e.xisting

tenant will, if possible, be included, and no allotment of land

will be made,to any person who is already owner of land, with-

out the sanction of the Governor. The allottee \vill have to pay
one-tenth part of the purchase money at the time when the

Conditional Permit is issued, and, at theexpiraiion of one year
from the date of such a permit and at the same time in each

succeeding year, a further one-tenth part of the purchase

money will be paid, so long as any instalment money remains

due, the purchase money of an allotment varying from 8.5. to

15s. an acre per annum, according to the quality of the land.

A certain proportion will be reserved as common land,
on which each allottee nwy graze not more than two animals

of the following class: cattle, horses, or domkeys, in addition

to two shepp or goats.

The land reserved for village lots will be laid out in

house plots not exceeding HO feet square each, with suitable

space for streets, and every allottee will be entitled to

purchase a house spot, the value of which is fixed at the rate

of l^s. per annum, on the adjacent village lot, on
the same conditions as an allotment may be purchased and

held, while house spots may be sold or leased to persons who
are not allottees.

As a condition of tenure of allotment, a purchaser must
for a period of two years prior to the date of allotment be

resident ordinarily in Antigua. No allotment can with-

out the consent of the Governor, be alienated. Alien-

ation does not include involuntary alienation, as in the case of

descent or bankruptcy, nor alienation partly involu' tary, as in

the ca.se of a devise by will. Among other conditions in the

tenure are that each allottee shall beneficially occupy the land

to the satisfaction of the Governor ; that the Government may
resume possession of a tenth of the allotment for roads up 'U

paying conifensation ;
that all instalments are punctually

paid ; and that each holder of a house spot shall provide and
maintain in goo<l order a latrine or other sanitary convenience
for the use of himself and his family. On the failure by an
allottee to comply with these conditions the Governor raay,
without appeal to ai.y Court, order the right lo an allotment,
or a house spot, crop?, instalments, ind other rights, to be

forfeited.

At the expiration of ten years fronl the date of allot-

ment, and, on payment in full, the allottee is entitled to

a grant. Should payment in full bb made before ten

years, no grant or title will bo issued, nor may any land be

alienated, let or encumbered until ten years have expired.
Grants will be recorded in the Land Kegistry Office free of

cast to the allottee, except stamp duty.

MADAGASCAR

;iO

in

it

FURTHER NOTE ON THE
BEAN.

In the Agricultural Neics for Jline 30, 1917, reference

was made to the .successful production, on a small scale, of

the Madagascar bean (a variety of Phiseolus hinatua) ia

St. Lucia. Information has .since been received concerning
trials with this bean in other islands. In no case has the
bean proved a success. From Grenada Mr. J. C. .Moore

states: 'Madagascar and French White Haricot (both climbers)
were received and tried at the Botanic Gardens and at

Westerhall Station. At the Botanic Gardens the plants

grew weakly, and we got a few seeds from the Madagascar,
but none from the French Haricot. At Westerhall the

results were also poor, and a few seeds of the Haricot only
were saved. The Madagascar failed to seed. Neither
kind made robust growth. The seeds of both kinds have

again been sown for further trial.' Mr. .Moore adds
that the Barbuda bean, another form of P/iaseolus luimlus,
and also a local variety much like it, known as Pois

chouche (both climbers) hive done well on fences at the

Botanic Gardens. Six plants of the Barbuda bean, covering
42 feet of fence o feet high, wete sown on June 20, 1916
and yielded in January-May 1917 dry seed amounting to

3 B). 1 1 oz. Pois chouche, four plants ot which covered

feet of fence, were sown at the same time and yielded

March-May 1917, dry seed weighing 4 B). 8 oz.

These yields are very satisfactory in themselves, but

must be remembered that the trials like the St. Lucia ones

with the .Madagascar, were on a very small scale and the

results are hardly applicable to field conditions. Mr. Moore
has come across a large white-seeded climbing Lima bean

which appears to be growing well; he is giving this local

variety (also belonging to the Fhas;olu$ lunatvs group)
further trial.

Concerning the results obtained with the Madagascar
bean in Antigua, the Superintendent of Agriculture for the

Leeward Islands forwards a report of the Curator of the

Experiment Station to the effect that 'these beans did not

do particularly well at the Experiment Station. Qnly
sufficient seed was obtained from tlie trial to plant ,'|j-acre

plot.' It is suggested that the yield may be improved by
acclimatization.

From St. Kitis, Mr. F. R. Shepherd, the Agricultural

Superintendent, writes with reference to the Madagascar and

Haricot varieties as follows: 'They both grew well but

I failed to obtain any gojd beans from the Madagascar variety,

though I managed to get sufficient from the Haricot to

plant a small plot which is now coming on well.

While in Montserrat, Mr. Shepherd saw a plot of Mada-

i/asear beans which appeared to be coming on well, but be

does not state what the final result in yield has been.

Summing up, it would apjear that at present the Mada-

gascar bean cannot be depended on to furnish a satisfactory

yield, though it may improve as the result of acclimatization

or if grown in special localities. It is difficult to explain its

satisfactory growth in St. Lucia. Generally speaking, the

Hiricot variety appears to have given better all-round results,

but must still be regarded as a poor yielder.

The local and American strains of Lima bean still remain

the best; but growers might give more attention to the Cana-

valias (Horse bean, etc.), which in spite of local prejudice may
be consumed with perfect safety.
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this issue deals with the importance
of properly grading fruits exported from the ^Vest

Indies.

Agricultural Instruction in Trinidad Elemen-

tary Schools.

In his Annual Repo7t on Elementary Education

in Trinidad in 1916 the Inspector of Schools gives the

following particulars as to instruction in agriculture io

the schools belonging to his department. The Agri-
cultural Instructors gave instruction, as usual,

including remodelling of plots, mulching and practical

suo't'estions at some schools, while suggestions as to the

improvement of their gardens were given to the head

teachers of all schools visited. In all, there are 224 school

gardens in Trinidad and thirty-three in Tobago. As
interest in the school shows appeared to be on the wane,

an agricultural competition of schools was substituted.

Forty prizes were awarded and 181 schools competed.
Points were awarded for agricultural knowledge (an
oral examination of boys was held), the upkeep of the

school garden, the neatness and appearance of the school

grounds, nature study experiments, and the value of the

school museum and herbarium. The Curator of the

Botanic Gardens made a final inspection of the leading
schools and he reported he was very pleased at the high
standard of etliciency shown in the majority of the

schools visited, which were a credit to teachers and

pupils.
A scheme by the Acting Director of Agriculture

for the reorganization of the present system of teaching
agriculture in the schools has been formulated in the

report of the Education Commission which has recently,
been presented.

The school garden as an aid in the teaching of

agriculture, as has been wisely remarked by the Director

of Elementary Agricultural Education for British

Colombia, is as yet imperfectly understood and greatly
underestimated. Many teachers still think of it solely

as a place where pupils learn to make gardens and grow

plants. Parents frequently hold the same view and

commend or condemn according as they estimate the

value of these very limited services rendered in compar-
ison with the expense involved. On the other hand,
the number of teachers and others who recognize
the value of the school garden in its numerous
educational aspects is daily increasing, and the garden
attached to a school is not only regarded as a valuable

institution by itself whereby nature-study and agri-
culture can be taught directly and effectively, but also

as a means whereby the teaching of other school subjects
can be made more interesting and of greater value to

the children.

On page 227 appears an article giving practical
hints for packing fruit for export.

Insect Notes, on page 234 describes the life-history

of white grubs injurious to sugar- cane in Porto Rico.

On page 2.'57 will bf- foimd an article on the

importance of securing a supply of pure milk and

giving legislative inoasnros in this connexion which

have recently been taken in Canada and Antigua. .

Education in Grenada.

The study of hygiene and sanitation in the

primary schouLs of Grenada has, as is stated in the

Annual Report for 1915-10 of the Inspector of Schools

of that Colony, greatly assisted the pupils in under-

standing the aims and immediate object of the anky-
lostomiasis campaign conducted by the International

Health Commission under Dr. A. MacDonald who, on
the practical side of the outdoor work, had the assistance

of the teachers in the several districts under operation.
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The use of the teachers in their spare time was relied

on in such matters as taking a census of definite areas,

supervisincf the collection of specimens for examination
and the distribution of medicines, visiting the homes
of the people to induce them to continue the

prescribed treatment and endeavouring to spread
a knowledge of the sanitary provisions necessary for

the prevention of the disease.

With regaid to object-lessons, the Inspector

expresses the opinion that the reintroduction of this

subject would serve as an excellent diversion from the

monotony of the three Rs which are exclusively taught
in the Lower Division Schools and would fulfil

the twofold purpose of developing observation and

training children to express their thoughts in words,
a faculty the lack of which largely retards intelligent
and ready handling of most subjects of the curriculum.

In technical instruction St. George's Anglican
School was conspicuous in having adhered to this subject
of the syllabus for which no money grant is paid. The

development of intelligence attending this mode of

instruction amply produces, it is pertinently noted,
a more intelligent study and grasp of other subjects.
The work submitted consisted of paper modelling.

Rats and Sparrows.
A memorandum dated April 7, 1917, has been

issued by the Food Production Department of the

Board of Agriculture in England calling attention

to the great increase of rats and house sparrows
in many parts of that country, and to the depreda-
tions committed upon crops by these pests. As it is

most important that ever}- practicable means of con-

serving the national food supply should be adopted,

arrangements for the destruction of the pests have
been recommended by the Board, as reported in the

Journal of the Board of Agriculture of May 1917, as

follows: (1) the formation of rat and sparrow clubs;

(2) the appointment of a professional rat-catcher at

a fixed weekly wage; and (3) the
oflFering of rewards

to other persons at rates which should not exceed: Is.

per dozen rats' tails: 3cZ. per dozen heads of fully fledged
house sparrows; 2'/. per dozen of unfledged house

sparrows; and Id. per dozen house sparrows' eggs.

Where rewards are offered, great care must, it is

advised, be taken to prevent fraud. Competent
persons should be appointed who would be responsible
for making the payments and for ensuring that the

tails, heads and eggs brought in are destroyed, as soon

as the reward has been paid, and are not taken away
by the payee or by any other person; and they should

be authorized to withhold payment and report any
case in which there might be reason to suspect fraud.

It has been estimated, as stated in I^ature for

May 3, 1917, that the annual loss to farmers and others

in England, caused by house sparrows, amounts to the

incredible figure of £8,000,000, while that caused by
rats is about £1.5,000,000.

Transmissibility of Pellagra.

Investigations, reported in the E.rperiment
Station Record, Vol. 36 Xo.4, as to the transmissibility-
of pellagra to the human subject have been continued
by the public health authorities in the United States.
Material (nasopharyngeal secretions and epidermous-
scales from pellagrous skin lesions) from seventeen severe
cases of pellagra was administered to the volunteer sub-

jects of the experiments (sixteen human) who afterwards
continued their customary habits of life and diet. The
opinion is expressed that these experiments furnish no

support for the view that pellagra is a communicable
disease bub materially strengthen the conclusion that it)

is a disease essentially of dietary origin, brought about;

by faulty, probably deficient diet.

'Extension Notes'.

The Hawaii Agricultural Experiment Station
is publishing a serits of Experiment Bulletins designed
to fill a field not fully occupied by the two series of
bulletins which have been maintained by that Station
since its organization. The regular bulletins of the
Station give the results of the experiments performed
by the scientists at the station and many of these are
of a very technical nature. The second series, namely,
the Press Bulletins, is concerned principally with the

writing up, in a popular manner, some line of experi-
ments or some one topic upon which the station has
concluded investigation and is less technical than tho
first series.

For some time there had been felt a want in the
Sandwich Islands for a series of bulletins of even less

formal character than the Press Bulletins to afford brief

discussions on topics of interest in each issue. The
present series, called Extension Notes, will not be
confined to reporting the work actually done at

the Experiment Station but will contain items of

agricultural interest like!}' to be of practical application,
to local conditions. The series, it is hoped, will do
much towards bringing the extension workers of the

department and the actual farmers into closer touch.
The difficulties of travelling throughout the islands

make it impossible for the agricultural instructors to

maintain as close personal contact with the individual

planters as is desirable. The series will, therefore,
serve to carry messages from the instructors as would
be given by word of mouth, were it possible to reach
all in that way. By this means the field work ot
the department will be supplemented and, in addition,
the material gathered together be put into permanent
form so that it can be kept by all for future reference.

Among the articles contained in the first issue of

Extension Notes are the following: Sorehead in

Chickens; Lessons from the Country Fairs; the Farmer
as a Business Man; Co-operation; and a Superior Sweefi

Potato. The article on Country Fairs emphasizes the

possibility of local development of diversified industries

in the islands, especially in the production of food crops
for man and forage and feed for live stock, and deals

with the difficulties of marketing them promptly and

profitably.
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INSECT NOTES.

WHITE GRUBS INJURIOUS TO SUGAR-
CANE IN PORTO RICO.

In the last nmiiber of the Agricuhural Ne>cs there wa.s

an account of some important investigations which are bei'g
carried on by Mr. E. G. Smyth on the five species of May
beetles (or hard backs) injurious to sugarcane in Porto Rico

Some of the habits of these species were dealt with, and some

of the methods of rearing white grubs as used by Mr. Smyth
were touched upon. The scientific names of the five species

were given, four of them under the genus Phyllophaga

(better known as Lachnnsterna), and one under the genus

Phy talus. So far as is known at present, none of the Porto

Rican species of these beetles occurs in these islands, although

closely related species are found in some of the islands.

For instance, LacJtnoittrna patruelis occurs in St. Kitts and

Dominica, L. patens in St. Vincent and an unknown species

•f Lachnosterna is a serious pest to sugar-caue in Antigua.
The genus Phytalus is represented by P. smithi in Barbados.

The life- history of none of these four species lias been studied,

and with the exception of Phytalus xmithi very little is

known of their habits. The following details of the life-

cycle and habits of I'hyllophaga (Lachnosterna) nandinei as

worked out by Mr. Smyth in Porto Rico are in their main

features typical of the Other Porto Rican species of Melolon

thids, and are of the great interest as giving an idea of what
we may expect to find when a more intensive study of our

local species comes to be made.

THE LIFE-CYCLE OF PHYLLOPH.\c,.i (LACHN0STEKN.\) V.\N|iINEI

Mr. Smyth has found that the life-cycle of this species

covers, roughly speaking, one year. The average normal

egg-to-adult period covers just ten months, the maximum

period being thirteen months, and the minimum period seven

months This was calculated from fourteen individuals bred

from egg to adult. It was observed that the adult beetle,

after issuing from the pupa, may remain underground for

a period varying from two weeks to two months. The

pre oviposition period, or the time between the emergence

above-ground and the beginnirg of egg-laying, was not deter-

mined in the laboratory as reared specimens refused to ovi-

posit, and it was difficult to ascertain whether specimens

caught in the field had just enjerged or rot. But calculating
the pre emergence period to average a month and the pre-

oviposition period to require about another month this beetle

k seen to have a life-cycle 'if virtually one year. Under
favourable or adver.se conditions this period may be shortened

or lengthened considerably.
E(.(4. The egg of P. >undinei is o\a\, pearly white, and

about j'g-inch long. Iggs are laid among the roots in the

soil in >mall globular pits or cavities, the walls of which

are cemented or cc mpressed by the ovipositor of the female

in such a way that even in dry, sifted soil they remain

intact unless subjected to pressure.
LARVA. These eggs hatch in about two weeks on the

average, and the young grubs feed almost entirely upon organic

matter in the soil until near the first moult, and then begin to

attack roots. The average duration of the first instar was

found to be thirty-six days, but favouarble or adverse condi-

tions tend to shorten or lengthen this period considerably.
The duration of the first as well as the other two instars of

thL" ground were found to be influenced more by the amount
of moisture in the soil, and by the presence or absence of

mites, fungus or bacterial diiease than by the amount of

food supplied to the grub.
The average duration of the second instar was found to be

forty-seven days, and that of the third instar was 183 days.
The length of all the instars was increased by cold and short-

ened by warm weather, but the grub never ceases to be active,

as is the case in the cold winters further north. The average
duration of the whole larval stage was 267 days, the maxi-

mum being SoG days and the minimum 179 days This

was calculated from fifty larvae of this species reared from

egg to pupil stage, and it will be noticed what a great
variation there is in the length of the larval stage.

PRE PDPA. Tovards the end of the third instar the

grub begins to get sluggish and stops feeding. The body
undergoes certain changes in external appearance, becoming

yellow, opaipie and harder to the touch. The actual pre-

pupil stage lasts about a week and then the pre-pupa moults.

The average duration of the pupal stage, from twenty-two
observations, is three weeks.

AiiuLT. When the adult first issues from the pupa case

its body and wing covers are soft, and the latter are white,

but in a few hours the beetle becomes a chestnut-brown,
and the whole body gradually hardens. As mentioned above,
the beetle spends about a month in its pupal cell, until the

first heavy rains have so softened the soil that it can dig its

way upward to the surface

FEEDINi; OF AIUJLTS AN1> ATTRACTION TO LIGHT.

The adult may beetles (or hard backs) do all their feed-

ing at night They issue from the ground soon after dark and
after a short tlight Listing from fifteen co twenty minutes they

begin feeding. They feed on the leaves of plants and trees,
and they are described as voracious eaters, sometimes com-

pletely stripping simll trees In Porto Rico damage of this

nature seems to be caused by general infestations of a severity
so far unknown in these islands. The flamboyant and the
casuarina are among the favourite food-plants of these beetles

and banana and coconut trees are often badly injured by
their feeding.

Observations made by Mr. Smyth show tliat these

beetles do not fly long distances but usually hover round the
trees near whose bases they hide in their burrows during the

day.
As regards their attraction to light, it was found that

'Phyllophaga adults are ordinarily only attracted to light

during their flight and before they have .settled on foliage to

feed. To have any practical efliciency in attracting these
beetles (P. v(mdinei) for destruction a light must be close to

the ground, and must be starte.l immediately at dusk, while
beetles are flying It need not be lun for over an hour after

dark, as time after that is wasted.'

.MATISi; OVIPOSITION OF FEMALE-S.

Mating usually takes place between 7 and 8 p.m. Jn

the evening, that is, immediately after the cessation of flight.

Egg-laying takes place underground in the soil near the
bases of trees and plants where the young larvae can find

the roots. The exact depth has not been determined, but
it is probably from 8 to 12 inches, at which depth beetles
are usually found in their burrows.

These notes will be continued in the next issue.

J.C.H.
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BLOOD-SUCKING FLIES IN GRENADA.
In the BMetni of Entumological Research, London, of

January 1917, Dr. A. MacDonald, who was in charge under
the International Health Commission of 'he campiign against

ankylostomiasis in Greuida, contributes some important
notes on blood-sucking flies in that island. Of the mosquitoes
in Grenada it appears tiiat the only Anopheline found
has been Anopheles argyrotarsis, K.I)., a recognized malaria

carrier, which has a permanent habitat in the shallow
moist flats in the neighbourhood of lagoons and estuarine

swamps round the island. Most of these are remote
from human habitations, and, as breeding places, should
be aboli.shed at little cost. The larva of this mosquito
prefer pools on which the sun will shine most of the day,
and may be found, tangled in algae, more frequently on
the shaded side of a sun-heated pool. They are also found
in temporary breeding plvces. such as wayside gutters, hoof-

marks, pig wallows, trenches, and flats in grass land through-
out the island in close proximity to human residences.

Stegomyi i fasciata, ¥., is common in and about the town of

St. George'.s, but is not so numerous in the country districts.

It was never found in empty cacao pods, the common breeding
place of Linuitus durhami, and only occasionally in rock holes

and once in a wild pine, associated with Wyeoiayia pertinens.
The lirvae are devoured by the larvae of Megarhinus in

captivity and therefore if Stegomyia eggs are laid in tree-

holes and wild pines frequented by Megarhinus, the larvae

will probably have little chance of reaching maturity. <:ule,r

fatigans i.s found in wayside pools and ditches, especially if

they are foul. Filariasis in an acute form is unknown in

Grenada. Several patients with morbid condition? diagnosed
as filariasis may have acijuired the infection elsewhere.

Lii:iatus durhinii, probably ihe most ubiquitous mosquito in

Grenada, occurs at elevations of 400 feet up to 2,300 feet.

Its larvae are found in old cacao pods, in fallen palm leaf

petiole?, and in the flower spathes of palms. The adult in

nature bites in the day-time. Ilaemagogus s/dendens, Will.,
is well distributed throughout the wooded parts of the island,

e.xcept near the sea. One larva was obtained from a tree-

hole. The avocado or alligator pear (Persea gratissima) most

commonly provides holes in which mosquito larvae may be
found. Wyeomyia grenadenis, Edw., comes into houses after

dark, as does also W. partinens, Will., which breeds in tree-

holes and wild pines. Culsx similis, Theo., Deinocerites cancer,

Theo., Janlhinosoiiia posticata, Wied., and Ctilex infiictus,
Theo

,
were found in roadside gutters. The last named species

may be caught in houses after dark, and probably breeds in

tree-holes and wild pines. Janthinosom/x neoapicalis, Theo.,
was found associated with Anoplieles argyrotirsis, as also

was Culer annulatuK. Stegomyia huscki, Coq., was found in a

collection of water in the petiole of a fallen palm leaf at an
elevation of 2,600 feet, and in a cacao pod at the upper
limits of cultivation. Larvae and pupae of an unidentified

Aedes, probably a new species, were collected from a tree-

hole and from a pine in a cacao plantation. The larvae of

Megarhinus haitiensis, D. and K., were; also found in wild

pines and tree holes, and fed readily on Stegomyia larvae in

captifity. Cule.r {Micraedes) conservator, D. and K., was
found with Corethrella appendiculata, Grab., in similar

breeding places, and a Culex allied to elevator, D. and K
,

was bred from a wayside pool. The swamp mosquito of

Grenada is Ochlerotatus niger, Giles; it remains in deep shade

during bright sunshine, and emerges about an hour before

sunset, at which time it will bite as well a.s at night.
Deinocerites cancer, Theo.. also breeds in brackish water.

The sandfly of Grenada which i.s' a species of Cerato-

pagon, is practically ubiquitous and causes considerable

annoyance, though no disease is known to be carried by it.

Its control is difficult, as 16-mesh netting will not keep it
out. Of the

blood-sucking flies which attack domestic
animals, Stomoxys is as common as in England, while
Tahanidae are uncommon, though a few unidentified speci-mens were captiired, always in remote places.

Virgin Islands of the United States.—In
Th,; Board ot Trade Journal of April 26. 1917, appear
the principal sections of the Act of Congress dated March 3,
1917, 'to provide temporary government for the West
Indian islands acquired by the United States from Denmark
by the Convention entered into between the said countries on
August 4, 1916 and ratified by the .senate of the United
States on September 7, 1916, and for other purposes.'
Section 3 of the Act provides that on and after the passage
of the Act there shall be levied, collected and paid upon all

articles imported coming into the United States or its

possessions from the West Indian islands ceded to the
United States by Denmark, the rates of duty and internsJ-
revenue taxes that are required to be levied and paid upon
like articles imported from foreign countries. It is provided,
however, that all articles the growth or product of, or
manufactured in such Islands from materials the growth or

product of such Islands or of the United States, or of both,
or which do not contain foreign material to the value of
more than 20 per cent, of their total value upon which no
drawback of Custom duties has been allowed therein coming
into the United States from such Islands shall be admitted
free of duty By section 4, it is stated that until Congress
shall otherwise provide, all laws now imposing taxes
in these AVest Indian islands, including the custom
laws and regulations shall, in so far as compatible with
the changed sovereignty and not otherwise provided in tl^e

Act, continue in force and effect, except that articles
the growth, product or manufacture of the United
States shall be admitted there free of duty. It is provided,
however, that upon the exportation of sugar to any foreign
country, or the shipment thereof to the United States or

any of its possessions, there shall be levied, collected and paid
therron an export duty of $800 per ton (of 2,000 R.)
irrespective of polariscope test, in lieu of any export duty
that formerly was required by law. Under the United
States non-preferential tariff sugar of 96° pays $1-256 per
100 lb. and the St. Croix export duty is 40c. per 100 Db.

Indian Runner Ducks.—It is admittedly une-
conomical to continue to breed and feed chickens for

table purposes under present conditions, and, as a matter
of fact, breeders in Great Britain have been officially
recommended to discontinue this branch of production
while feeding stuffs are in such short supply. It must there-

fore be obvious that arguments which apply to fowls are also

applicable to ducks, and, in view of the general recommen-
dation to concentrate on egg production, those who are favour-

ably situated for the purpose are advised by The Field of

May 26, 1917, to consider in this connexion the claims of

the Indian Runner.

The Indian Runner duck is essentially a layer, and, in

consequence, is only of secondary consideration as a table bird.

As a layer, the Indian Runner is capable of such prolificness

that it has been described as a Leghorn among ducks. Its

great activity as a forager not only very materially reduces

the demands upon the food supply, but makes it extremely
useful in effecting a considerable reduction in insect pests,

while, probably owing to its distinctive foraging habits, the

eggs are of a much more delicate flavour than those of otlwj

breeds of ducks.
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GLEANINGS.

In the West India Committee Circular oi April 19, 1917,

the correspondent in Tobago writes that a proprietor of that

island has imported a motor lorry for the conveyance of his

produce, supplies, etc., and that no doubt more of these will

be in use there before long.

The sugar industry in Mauritius had, according to the

Louisiana Planter of May 26, 1917, twenty-eight factories

in operation during the past season. The normal juice

-extracted was 80 per cent maximum and 71"70 per cent,

minimum. The average hours of daily work for the mills

was 223 maximum and thiiteen hours minimum.

According to ihe Board of Trade Statistics, quoted by
the Produce Mai ket Review of April 7, 1917, the average
increase in the price of bread in the United Kingdom since

the beginning of the war was, up to November last, 6.5 per

csnt., and having regard to the further advance since then,

the present price shows an increase of slightly more than

100 per cent.

In 1915 Jamaica imported rice to the value of £105,998.
As pointed out by the Agricultural Instructor for South

Westmoreland and Hanover in the Journal of the Jamaica

Jlgriculturat Society, Vol. XXI, No. 1, the industry is capable
of great development, and, if the rice were cultivated to its

fullest extent, there would not be the need for this large

importation.

In the Dominica Chronicle, of July 4, 1917, the total

value of the exports from Dominica in 1916 is given as

jE2r2,310. To ihi.s amount ihe following items contributed

as under: lime juice, raw, £50,452; lime juice, concentrated,

je44,S55; fresh limes, £47,852; essential oils, £20,662;

cacao, £17,151: citrate of lime, £9,244; coco-nuts, £1,275;

lay leaves, £359; and vanilla, £48.

'

t^ ^tries' of experiments as to the food value of the

inaize kernel, as described in Experiment Station Record,

Vol. 36, No. 4, tend to show that it was necessary to make

salt additions to rations deriving their inorganic content

from maize before growth could take place, and that it is not

easy, if at all possible, to make up a satisfactory ration

-vrholly derived from the corn kernel and its parts.

The West India Committee Circular of June 24, 1917,

repioduces useful methods for the destruction of cockroiches

recommended by the Lancet. For actual, (juick destruction,

stoving with bromine or suljihur dioxide is apparently best;

but for domestic application powdered sodium fluoride which

lias the effect of effectually driwng away the cockrcach and

vliicli at the same time keep.s indefinitely, is recommended.

The Field of June 16, 1917, contains a ricipe for ginger
beer. To 10 gallons of water put 10 ff>. best loaf sugar and
8 oz. of bruised ginger (unbleached the best). Biil for one
hour and put it into a barrel with 1 oz. hops and 4 spoon-
fuls of yeas:. Let it stand for three days, then close the

barrel, putting in 1 oz. of isinglass. In a week it is ready
for use. It is an improvement to bottle it after being in the
barrel the week.

The production of biet sugar in Russia in 1915-16 is

given in the Louisiana Planter of May 19, 1915, at.

£1,640,000 short tons with about 212,000 tons leftover
from the previous crop. Th" requirements of Russia are
under normal conditions estimated at 1,850,000 tons. At
the termination of the war, Russia bids to be one of the
largest sugar producers in the world, outside of Cuba and
British East India.

During the season for September 1, 1915 to August 31,

1916, the total output of ginned cotton in Egypt as given in

The Board of Trade Journal of May 24, 1917, was estimated
at 6,020,400 cantars (cantar= 99 05 lb.) as against an actual

output of 4,774,770 cantars in the previous season, while
in the calendar year 1916, 5,416,936 cantars of ginned cotton
were exported from Egypt as compared with 6,899,132 cantars
in the previous year.

Invaluable work is, as is shown in the report for the six

months ended December 31, 1916, being done by the
Committee of the West Indian Contingent Committee in

providing comforts for the battalions of the British West
Indies Regiment and in assisting the men in many other

way.-<. The Committee is also authorized to act as a central

authority for the control and distribution of dutiable gifts to
men from the West Indies serving in British regiments
stationed in England.

A proclamation dated June 8, and published in the
St. Lucia Gazette of June 9, 1917, prohibits under the Cus-
toms (Exportation Prohibition and Restriction) Ordinance

1916, the exportation from St. Lucia of all kinds and every
kind of (a) animals used for food and (b) foodstuffs whether
raw or manufactured except fresh fruit and such articles,

including ships' stores, as miy be exported with the permissioa
of the Treasurer and upon such terms and conditions as the
Treasurer may direct.

In the Annual Report of the North Western District of
British Guiana for 1916 it appears that an additional area
of 88 acres of coffee consisting principally of the Liberian

species was put under cultivation. The crop of coffee in the
district has increased from 69 acres in 1911 to 639 acres in

1916. The farmers aie experiencintc difficulties in the

picking through .scarcity of labour, and in the curing for the
want of proper machinery. The averaee price for the local

grown coffee in Georgetown was lOic per lb.

If the food they are attacking can bo shut up or placed
beyond their reach, mice can, as is advised in the Agricultural
Gaze'.te of New South Wales oi May 1917, be poisoned with

strychnine mixed with flour and placed in suitable vessels

such as saucers. Out in the open a kerosene tin half full of
water wilh the top cut off, sunk level with the ground, makes
an effective trap when placed where mice are congri'satine,
and where mice are not so numerous, an attractive bait

placed on the botium of the tin (no water Leiug left in the

tin) will often catch great numbers.
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SUPPLY OP PURE MILK.

Of late J ears it has been fully recognized that certain

diseases are disseminated through milk, and, in the case of

bovine tuberculosis, this fact was clearly stated in the final

report of the Departmental Committee on tuberculosis

appointed in Great Britain in 1912. The Committee expressed

the opinion that the bacillus of bovine tuberculosis was the

cause of tuberculosis in man, and to a greater extent in

children, and that the best way to attain security from this

danger was entirely to eradicate tuberculosis from the cxttle

of the country, and welcomed the proposed legislation dealing

with the question of milk supply. About this time, too, the

Tuberculosis Conference was held in Trinidad, and, at the

conclusion of the discussion on the paper read by the Veter-

inary Surgeon of the Imperial Department of Agriculture, a

resolutiDu was passed urging that measures should be taken

to prevent the extension in the West Indies of bovine tubercu-

losis and the possible infection of human subjects. Since

the Conference, general measures to this end do not appear

to have been taken by the colonies represented, but it is

satisfactory to know that the municipal authorities of

St. John's, Antigua, are alive to the danger and have

recently amended the bylaw in respect of milk to make it

more eti'ective to secure a wholesome supfJy for the city.

In the Leeward Islands Ga.ette of .June 7, 1917, appears

the by-law (No. 1 of 1917) passed by the City Commissioners.

After defining the terms 'messenger', 'huckster', 'vendor' and

'Agent of the Coiiimissioners', the terms 'impure', 'unwhole-

some' or 'adulterated' are applied to: (a) milk containing less

than 3 per cent, of milk fat: (b) milk containing less than 8-.5

of milk solids other than milk fat: (c) milk in any stage of

putrefaction or having any abnormal colour, consistency or

smell; (d) milk which has been diluted with water or other

fluid, or to which any foreign substance whatever has been

added; (e) milk drawn from cows within twpnty days before or

ten days after parturition: (f) milk drawn from any diseased

cow: and (g) milk which has been producijd under insanitary

conditions, or which has become contaminated by contact

with any unclean substance or by being handled by any sick

or nnclean person.

Every vendor of milk must obtain a licence, and no

person can receive a licence unless the milk is produced and

handled under sanitary conditions, and unless he furnishes

a certificate from the Government Veterinary Surgeon that

each cow from which he obtains his supply of milk is free

from tuberculosis or other dangerous disease. Licence holders

are compelled to notify to the City Commissioners the

existence of any disease among his cows, or among any
members of his family or milk attendants or messengers; and

no person suti'ering from a communicable di.sea^e or who has

recently been in contact with persons so sufiVring will be

permitted to handle milk or milk utensils for the supply of

the city. The milk must be conveyed in locked cans to the

vendors and hucksters must keep their milk in locked cans

fitted with a draw-oft' tap from which only the milk may be

dispensed Among other salutary regulations under this

important bylaw are that milk for sale shall be kept in clean

and suitable receptacles and screened or protected from

dust and tiies, that milk shall not be kept or sold in rooms

used wholly or in part for domestic or sleeping purposes, and

that any room in whicli milk is kepi tor sale must be clean

and not fr(M|uented by persons suffering from any diseases or

by domestic animals and must not be in communiciition with

a latrine or urinal.

In connexion with the important subject of a pure milk

supply the Government of Canada has recently passed

regulations relating to bovine tuberculosis. Under these regu-

lations the Government will assist any town which signifies

to the Veterinary Director General its desire to have the aid

of the Department of Agriculture in controlling tuberculosis

in the cows supplying milk to the town, provided the town

will undertake that: (a) dairies in which milk is produced
for sale shall be licensed; (b) no licence shall be issued unless

the dairy conforms with the recjuired standard; (c) the

standard shall require that the sUble shall have an ample
amount of air space and shall be well ventilated, drained and,

kept clean and sanitary: (d) two years from the date of the

first test of the cattle of a dairy, the sale within the town of

unpasteurized milk shall be prohibited, unless the veterinary

inspector can certify that the herd contains no reactors and is

free from tuberculosis; and (e) an inspector shall be appointed

by the town whose duty it will be to see the provisions of the

regulations duly carried out. Following an examination, cows

afliected with open tuberculosis, which are distributing the

germs of the di-sease through the milk, f;eces or sputum, will

be slaughtered as soon as possible, while reactors (suspicious

animals being classed as reactors) will be disposed of by
immediate slaughter or slaughter after they have been pre-

pared for the block by drying ofiF and feeding or retaining in

the herd and selling no milk until it has been pateurized.

Compensation for cows slaughtered will be given at the rate

of one-half of the appraised value of the cow, if destroyed as

a case of open tuberculosis, and two-thirds of the appraised

value, if destroyed as a reactor at the request of the owner.

No compensation will be paid to an owner, unless he

assists as far as possible in the eradication of the disease

by following the instructions of the Inspector as to dis-

infection, etc. To facilitate the operation of the regu-

lations, the dairies in any town may be divided into

two classes, namely, raw milk dairies, and pasteurized

liiilk dairies. Following the principle laid down by the

International Health Commission in leaving to local author-

ities the carrying cjn ot its work after ankylostomyasis has

been practically eradicated from a district by the oflttcers of

the Commission, whenever, in the opinion of the Veterinary

Directory General the work of eliminating tubercu-

losis from the herds supplying a municipality has

reached a satisfactory point, he may notify the Medical

( )fficer of Health that the Department of Agriculture has

terminated its work in that locality and thereafter the

municipality will be expected to maintain the standard

reached.

In the West Indies, although the danger to which public

health is exposed through the use of milk from tuberculous

cows is very great, it is unfortunately only one among many

dingers to which persons are exposed through the use of

impure, infected and dirty milk, and, a-i it is more than likely

that the excessive mortality among children in these islands

is due to no other cause than the u.se of impure milk, the

subject is one which should engage the serious attention of

local authorities.

The Times of India states that great progress has been

made in Hyderabad in manufacturing motor spirit from the

mahua or mhowra tree. About 2.5,000 tons of the flowers are

gathered every year, of whicli only 10,000 tons are used for

liquor, leaving l-J.OOO tons as a drug in the market. Motor

cars have been run successfully on a spirit prepared from

mahua at half the cost of petrol. The annual local consump-

tion is about 100,000 gallons and only 1-5,000 tons of

mahua are required to make that quantity.



238 THE AGRICULTURAL NEWS. JcLv 28, 1917.

THE INDIA RUBBER INDUSTRY.
The advent of the plantation industry has added a great

responsibility to the British Empire, which now virtually

controls the raw rubber of the world. Our Empire produces
thrice the total quantity of rubber derived from the whole

«f the African and American continents, and the fact that

this year's plantation crop is valued, on present prices,

at no less than £.55,000,000, is sufficient evidence of the

extent of our added responsibility. The experience gained
in 1916 .should help those engaged in the industry to make
better use of this national asset and to encourage them to

upply this product on every possible occasion. No oppor-

tunity of making advances in method and scope of rubber

manufacture in British factories, and in the production and

marketing of the plantation product should be omitted.

Although every section of the industry has been seri-

ously affected in consequence of the war, the past year has

been one of success all round. The general trade has severely
felt the depletion of their staffs. Machinery makers have

had to come under the Munitions Act, and it has been with

the greatest difficulty that any of them have been able to

execute orders of any consequence either to plantation com-

panies or to ma lufacturers in this country.
In the annual review of the industry for 1916 contained

in the India Rubber Journal of .January 6, 1917, it is shown

that, while the war has led to an increase in the u.se of certain

lines of manufactured goods, such as tyres, rubber boots.

Lose, trench caps, waterprooting and surgical sheeting, etc.

many other lines have, on the other hand, fallen considerably.
The petrol restrictions have incidentally affected tyre con-

sumption, and the declaration of lists of contrabrand has

made trade difficult in many ways.
The net result of all the legislation and the depletion of

staff has been that the manufacturers in Great Britain have

had to put a check on their production, consumption in

private life of rubber articles has been diminished, and the

manufacture of tyiies of machinery and all forms of manufac-

tured rubber has been stimulated in the United States. The
rubber coniing from plantations and Brazil has all found

a welcome home, but the increased production of manufac-

tured materials is to be seen more in the United States than

in any other country.
At present, in onler to encourage the importation

into the United States of the raw rubber, the proposed
10 per cent, ad valorem tax on crude rubber was struck out

of the War lievenue Bill recently before Congress. The
Chairman of the Rubber Committee of the Council of

Kational Defence emphasized the seriousness of the present
crude rubber situation by pointing out that, whereas, in

normal times, there is three months' supply of rubber at the

mills, at present there was only thirty days' supply, with

seventeen days' supply in transit and twenty-nine days' supply

permitted at ports of origin.
It is some satisfaction to know that the rubber industry

has fulfilled functions during the war which were never

contemplated. Its u.se has been a pronounced success in

directions only understood by tliose who have for months on

end lived in trenches and successfully withstood the effects of

rain, frost and gas. MillifDS ot rubber appliances have been

used during the year to with.-tand the effects of gas attacks

alone.

As a fair indication of the speculative character of the
raw rubber market, it may be stated that, whereas in January
the price was -ts. id. per ft)., there was a decline all the way
until August, the bottom price being 2s. 1

Jrf.,
that is a tiuc-

tuation of 1 00 per cent. The average prices published in

the annual reports of the various plantation companies have

rarely indicated an average of much beyond 2s. dd.

The cost of freight for rubber from Eastern ports showed
a large increase, but much below that for tea. Tea had to

pay about 3d. per tt>. from Ceylon to Great Britain, whereas
rubber never cost more than lie?, per ft). Insurance rates did
not decline, but it can hardly be said they were excessive.

The total increase in cost of freight and insurance due to

the war has aVeraged a little over 2d. per lb. of rubber.

In dealing with the subject of diseases and pests, the

review wisely considers that no expense can be too great in

instituting research which will enable all concerned in the

industry to tackle each disease as soon as it appears. It is

felt that the few scientific officers at present employed are

asked to give up their time entirely to sheer routine work
instead of to research investigation devoted to the attempt
to eradicate the diseases at present known. There is no

longer any excuse for planting organizations to refuse to

pi'ovide the scientific eciuipment on the score of having
no properly equipped imperial laboratory where men for

such research can be trained. The Imperial College
of Science and Teclinology, South Kensington, has established

a mycological department equal to any in Germany prior
to the war. Instead of being compelled to send mycologists
in training to other countries to complete their education,
we have the means at our command to finish off their train-

ing and to give them the best possible equipment for service

in the tropics.

PRIZE HOLDINGS COMPETITIONS IN
GRENADA AND CARRIACOU.

Competitions, the judging of which will take place
between September and .January next, for cotton in Carriacou
and for provisions and cacao in Grenada, have been announsed,
and the particulars of the different competitions have been
made known by means of circulars distributed among the
small owners likely to compete.

In the cotton holdings competition, which is limited

to peasant proprietors of not more than •") acres of land,

[)rizes, ranging from 10.<. to £-3 lO.s-. and amounting in all

to £20, will be awarded for imiirovement in the cultivation

of cotton in Carriacou. The competition is divided into two

classes, the first for owners of 3 to 5 acres of land who must
cultivate not less than 1 acre, and the second for owners
of less than 3 acres with not less than i-acre under
cotton cultivation. Among the conditions laid down
are that the land must be forked and drained before

May 31, 1917, and must be planted with cotton seed

supplied, free, by the Agricultural Department. In judg-

ing, the following points will be considered and the following
marks awarded: forking, 40 marks; draining, 20 marks;

manuring, regularity of planting and spacing, number of

plants in a hole and general condition of the lot, 10 marks each.

The competition for the best provision gardens in such

parishes of Grenada as may be fixed by the Agricultural

Society will be restricted to peasants owning or leasing not

more than 10 acres of land, and the prizes will be allotted in

two classes, the one being confined to 1 acre or more of

mixed provision crops, the other to |-acre or more planted

exclusively in either yams, tannias, eddoes, beans or peas,,

except pigeon peas. The prizes for the two classes amount
to £lb, and range from £2 to £1.
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The third competition is to encourage the improvement
of the cultivation of cacao among small owners in Grenada.

Only peasant proprietors holding not more than 10 acres of

land of which not more than 5 acres are cultivated in cacao

are allowed to compete. The prizes to be allotted are in

3 classes: class I, 3 acres and not exceeding 5 acres; class II,

1.', acres and not exceeding 3 acres; class III, i-acre and not

exceeding 1 .', acres, and amount to £26, ranging from £1 10s.

to £o. Competitors who had not commenced work by May 31,

1916, will be disqualified. In judging, the following points will

be considered and the following maximum marks awarded;

draining, 3-5; tilth or tillage, 1-5; bedding, mulchingor pai

manuring, 15; pruning, 10; weeding or cleanliness of the

field, 10; general condition of the holding, 10; and the

manner in which the pods are reaped, o.

for planting. There are a few fields of potatoes, planted
during the middle of March, which are nearly ready for

market, and those planted with the rains in April are

making excellent progress. We predict that potatoes will be

very plentiful towards the end of the year. The Governor-in-
Executive Committee has, by an Extraordinary Gazette,
notified that sweet potatoes shall not be retailed at a dearer
rate than 5 R. for 10c. and that the price in the field

must be fixed so as to enable hucksters to purchase at a price
not exceeding l^c. per Jb.

Sugar is being quoted at I4-.50 per 100 Bb. for both
muscovado and crystals. The molasses market is now
closed as the entire crop has been sold. {Agricultural

Hepor'er, July 1-), 1917.)

AGRICULTURE IN BARBADOS.
The change in the weather which took place on .June

20 has been a permanent one, and the result has been the

conversion of the face of the island into a sheet of livid green.

The weather for July could not have been more favourable.

We have had showers or rains practically every day up to the

present time and, except in some districts in the parishes of

St. Lucy and St. Peter, there has been no heavy rain to cause

damage by way of 'wash'. Over certain parts of these

parishes there was a very heavy rain during the twenty-four

hours ending 6 a.m. On the 7ih instant, some gauges
measured nearly 6 inches. Over a limited area, roads and

fields suffered as a result of this downpour, but, elsewhere,

nothing could have been more satisfactory than the way the

rain has fallen for the first half of the current month. In no

parish has the record been under 4 inches, while the average

will be somewhat over o inches for the fifteen days. In spite

of the severe drought through which the island passed during

the earlier months of the year, the rainfall to the end of

June is practically the same as that recorded for the first

half of last year.

.Several of the factories are still boiling second quality

sugar, and, in some instances, it will be a few weeks before

they will be able to make up the figures of this year's output.

Doubtless, with the progress of sugar . chemistry, this work

will grow less and the major part of the molasses will be

consumed in first quality crystals. In most of our factories,

the bests result fiom the 'working back' of second quality

sugar cannot at present be obtained because of the lack of

vacuum-pan power. In some instances, one pan has to do

all the work at great inconvenience and at some loss. It

was asked at an earlier stage of our factory system what

would be done with the refuse molasses, but it will very soon

be found that, with further improvements, the supply of this

molasses will not exceed our need for reining purposes, and

for stock feed.

The tillage for the crop of 1919 is in full swing, and

already some estates have dug one-third of their cane-holes.

This progress is most satisfactory. In some instances labour

is not sufficient, but we have heard but little complaint.

Sheep manure is being liberally and extensively applied to

the fields now under preparation. Apart from its other

fertilizing properties, this manure is thet)nly form in which

potash can at the present time be obtained.

The statutory area to be put under ground provisions

has almost been planted. Many estates have already

fulfilled their contract, and we are sure that, by the end of

July, every plantation will have done ^o. In St. Lucy's

parish some difficulty has been exiieiienced in obtaining slips

AGRICULTURE IN NIGERIA.

After three comparatively dry seasons, normal rains well

distributed throughout Xigeria resulted in increased yields
from both permanent and annual crops, and although, as is

shown in the Colonial Report of that Colony, the only
increase in 191.!) as compared with 1914 of importance in

the exports was that of cacao. In the Southern Provinces

the efforts made to develop the cacao industry are beginning to

bear fruit, and to foster this cultivation in the Benin district

thirty-two sites for plantations were selected and the owners

were shown how to lay them out. Increased attention was

given to the instruction of farmers in the preparation of this

product, curing demonstrations being given at several cen-

tres. Merchants again assisted this wSrk by paying a higher

price for cacao cured under the auspices of the Department
of Agriculture. Very favourable opinions have been ex-

pressed by brokers and cacao and chocolate manu-

facturers as to the quality both of the michine-dried and

sun dried products, but the latter product is considered to be

superior. It is fortunate that in Nigeria the principal cacao

harvest coincides with the dry seasons, where it is rarely neces-

sary to resort to artificial means to cure the crop. To encourage
farmers to lay out their farms in a proper manner, a planting

competition was organized. Prizes were offered for the best

farms of 250 cacao trees provided with the necessary shade

trees. The requisite plants were supplied by the Department
and agricultural officers assisted the competitors by selecting

suitable sites and explaining the objects and conditions of

the competition. In the Northern Provinces ground nuts

have been purchased at Kano on a scale surpassing all previous

years and the limit of output is not yet in sight, although the

purchasing power of trading firms was seriously hampered by
lack of shipping facilities. The work started at the Maigana

Experimental Station in 1913 with the object of raising an

improved type of cotton seed, has met with cons-iderable

euceess and the prospects of cotton growing in the district

have never been brighter. One of the exotic introductions

which has met with great local favour is sugar-cane. Five

varieties of pedigree seedling canes were obtained from

Barbados in 1914, and three of these, now in cultivation on

native plantations, are highly esteemed, not only on account

of their superior size but also because of the relative richness

of their juice as compared with that of the indigenous variety.

Choice fruit trees were also imported from the West Indies

and are being successfully propagated by budding and

grafting, The-se will supply a long-felt want in the N'orthera

Provinces where hitherto fruit has been most dilfi^ult. lio

obtain.



240 THE AGRICULTURAL NEWS. July 28, 1917.

MARKET REPORTS.

London.—The West India Committee Circular,

June 14, 1917

Abbowroot—bd. to i>l'l.

Balata—Block, 3/ to 3/1; Sheet, 3/11 to 3/11^.

Beeswax—No quotations.
Cacao—Trinidad, 8(>/-; Grenada, 68/- to .H2 6; Jamaica,

no quotations.
Coffee—-Jamaica, no quotations.
Copra—£45 15s. to £46.

Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, no quotations.
Fruit—Bananas, £41 per ton; Oranges, no quotations.
Fustic—No quotation.-..

Ginger—Jamaica, 90/- to 110/-.

Honey—Jamaica, 75s. to lOS.-i.

Isinglass—No quotations.
Lime Juice—Raw, no quotations; concentrated, no quota-

tions; Otto of lime (hand-pressed), no quotations.
Logwood—No quotation.*.
Mace—No quotations.
Nutmegs—No quotatioits.
Pimento—3|o'.

Rubber—Para, fine hard, 3/1; fine soft, no quotations;

Castilloa, no quotations.
Rum—Jamaica, 5/H to 5/H.

New York.—Messrs

3, 1917.

Gillespie Bros. & Co., July

Cacao—Caracas, 12Jc. to 12|c.; Grenada, 12c. to 12ic. .

Trinidad, 11 Jc. to 12c.: Jamaica, lO^c. to ll^c.

Coco-nuts—Jamaica and Trinidad selects, J42'0O to

$43-00; culls, $24 00 to $2500.
Coffee—Jamaica, '•'|c. to ll^c. per ft.

Ginger— 17c. to 20c. per ft.

Goat Skins—Jamaica, Sdc. ; Antigua and

to 80c. ; St. Thomas and St. Kitts, 65c

Qeape Fruit-Jamaica, Si' tX) to $2-50.

Limes—$6-50 to S7-50.

Mace—39c. to 43c. per ft.

Nutmegs—20c. to 21c.

Obanoes—81-76 to $2-75.

Pimento—6|c. per ft.

Sugar—Centrifugals, 96°, 6 -52c; Muscovados, 89'

Molasses, 89°, 5-.50c. all duty paid.

Barbados, 70c.

to 75c. per ft.

5 -66c.

Trinidad.—Messrs.

1917

Gordon, Grant & Co., June 23,

Cacao—Venezuelan, |ll-8i»; Trinidad, $11-25 to $1175.
Coco-nut Oil—$1-12 per Imperial gallon.

Coffee—Venezuelan, 10c. to 12c.

OoPRA—No quotations.
Dhal—No quotations.
Onions—$4-50 per 100 ft.

Pbas, Split—$10-00 per bag.
Potatoes—English, $5-75 per 100 ft.

Rice—Yellow, $9 50 to $1000; White, $6-75 per bag.
SuoAB—American crushed, no quotations.

Barbados. -

191'

-Messrs. T. S. Garkaway & Co., July 9,

Arrowroot—$8 00 per 100 ft.

Cacao—$12-00 per iOO ft.

Coco-nuts—$26-40 husked nuts.

Hay—No (luotatious.
Maxitses—Nitrate of soda, no (juotations; Cacao manure,

no quotations; Sulphate of ammonia, no quotations.
Molasses—No quotations.
Onions— $5-1 H).

Peas, Split—§1200; Canada, no quotations.
Potatoes—Ni> (quotations.
Rice—Ballam, SIOOO to S!lO-50; Patna, no quotations;

Rangoor, no quotations.
Sugar—Muscovado centrifugals. $4-50 to $5*00.

British Guiana.—Messrs. Wieting i Richter; Mesara.

Sandbach, Parker <fe 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 L 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, XII, XIII, XIV and XV:— Price 2s. each; Post free 2s. 8rf., where

complete. (Ill, 2. IV, 3; and V, 2 and 3 are out of print.)
Volume XV, No. 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks are written in a simple and popular manner and the information contained in them

ifi 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 eighty-two. Those mentioned in the following list are still available; the rest are out of print.

Sugar Industry. Uenerai.

Seedling and other Canes at Barbados C) «»<! <!22) Scale Insects of the Lesser Antilles, Part I, price

in 1960, No. 3, price 2d.; in 1901,- No. 13; in 1902 *d.; Part II., price id.

No. 19; in 1903, No. 26; in 1904. No. 32; price 4rf. each. ('•3) Cotton Seed and Cotton-cake-meal on West Indian Planta-
tions. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (60) Cotton Gins, How to Erect and Work Them. Price id.

in 1903-5, No. 40; in 1904-6, No. 44; in 1905-7, No. 49; (65) Hints for School Gardens, Fourth Edition.

in 1906-8, No. 59; in 1907-9, No. 62, No. 66, price 6d. each. (71) Insect PestS of the Lesser Antilles, (Handbook). Price

(unbound) Is. 3d. Bound in cloth, 2s. 3d.

Seedling and other Canes in the Leeward Islands, (72) Lime Cultivation in the West Indies. (Handbook). Price
in 1900-1, No. 12; in 1901-2, No. 20; in 1902-3, No. 27; (unbound) 9d. Bound in cloth, Is. 8d.

P;^i';®..^''-,T'"''''''
'" 1903-4, No 33; m 1904-5, No 39; in

(73) ^^^t- ^^^.^^.^ ,^„,i „ther Grubs in West Indian Soils.
1905-6, No. 46; in 1906-7, No. 50; in 1907-8, No. 56; Price 6d

^rice6rf'"eaTh'''

" ^^^"^' '^''' *'^' '" ^^'^^"^*'' ^"- '^'^'
(74) Cotton Cultivation in the West Indies. (Handbook). Price" . .

(unbound) 9(/. Bound in cloth, Is. 8c?.

„ • 1 Tr.
• i ii o • ti T J T 1 J (75) Insect Pests of Sugar-cane in Antigua and St. Kitts.

Manurial il.xpenments with isugar-cane in the Leeward Islands, p •

C/V

in 1902-3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42; ,^,.^ j'T' r P,.;<.»d;
in 1905-6, No. 47; in 1906-7, No. 51; in 1907-8, No. 57; 111' ^ X 'a i\lT' Pvi^» 9^miiQ n XT ,'4 -infMi ^A v ro a j \. (77) Ervsipelas and Hoose. Irrice zd.m 1908-9, No. 04; in 1909-10, No. 68; price id. each.

^^^g^^ Onion Cultivation. Price 3d.

^ . .
, T , T 1 , (79) Root Diseases of Lime Trees in Forest Districts. Price ^d,

Sngar-cane Experiments in the Leeward Islands,
/gO) jji^jg ^^ Settlers in St. Lucia. Price 6rf.

m 1910-11 ; ,n 19] 1-12; in 1912-13, in 1913-14, price Is. each. (g^) Agricultural Resources of St. Lucia. Price 3rf.

(82) Indoor Gardening for Schools. Price 6rf.

The above will be supplied post free for an additional charge of y. for the pamphlets marked 2d.; Id. for those

marked id. and for Nos 73 and 7.5; l^d. for No.s. 40, 44, 49, 59, "62, 6.S, 67 and 74. Postage for No. 71, id.

and for No. 72, 2il.

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, 1 hd. The subscription price, including postage, ia

2». 2d per half-year, or 3s. 3d. per annum. Volumes IV to XII 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. AW applications for

copies are to he addressed to the Agents, not to the Department.

Agents.

The following have been appointeil Agents for the .sale of the publications
of the Department:—

London: Messrs. Dulau & Co., 37, Soho Square, W. Grenada: Messrs. Thos. Lawlor &, Co., St. George
West India Committee, 15, Seething Lane. St. Vincent: Mr. J. D. Bonadie, 'Times' Office.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Niles, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. E. H. Bridgewater, Roseau.

Street, Kingston. Montserrat: Mr. W. Robson, Botanic Station.

British Guiana: The Argosy Co., Ltd., Georgetown. Antigua: Mr. S. D. Malone, St. John's.

Trinidad: Messrs. Muir-Maeshall & Co., Port-of-Spain. St. Kitts: The Bible and Book Supply Agency, Basseteeeii

Tobago: Mr. C. L. Plagemann, Scarborough. Nevis: Messrs. Howell, Bros., Charlestown.

Canada: T-Ewjo W. Clemens, 81, Yonge Street, (Royal Bank Building) Toronto.
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THE BEST MANURE FOR COLONIAL USE
IS-

Dissolved (Soluble) Guano
FOR SUGAl^-CANE AND OEINERAL USE.

TRADE MARK.

APPLY TO LOCAL AGENTS OR DIRECT TO:-

The Ang'lo-Continental Guano

Works, Ltd.
Dock House, Billiter Street, London, E.C.

Barbados Ag-ents: James A. Lynch & Co., Ltd., Bpidg^etown.

J I ST ISSUED.

WEST INDIAN BULLETIN, Vol. XVI, No. 2.

Containing the following papers:
—Note on the Recovery of

Sugar at Gunthorpes F'actory, Antigua, 1905-16 by
Sir Francis Watts, K.C.M.G., D.Sc; The Identity of

Fibre-Agaves, by Professor L. H. Dewey (with a iiey to

Sisalanae in the West Indie.s by William Trelease); On the

Inheritance of the Number of Teeth in Bracts of Gossypium,

by S. C. Harland, B.Sc
;

Note on the Significance of the

Results obtained in the Dominica Manurial Experiments
with Cacao, by W. R. Dunlop; The Characters of certain

Soils in the Area Devasted by the Eruptions of the Soufriere

of St. Vincent in 1902-3, by H. A. Tempany, D.Sc; A Note

on the Gail Patches in the Soils of Antigua, by H. A Tem-

pauy, D.Sc; Note on Lime Requirements of Soils for Partial

Sterilizatiim, by H. A. Tempany, D.Sc; The Fungi of the

Internal Boll Di.sease, by W. Nowell, D I.C; Poisonous Fishes

in the West Indies, by W. K. Dunlop.

PRICE 6d. each. — POST FREE 8d.

BORDEAUX MIXTURE.
For use in mixing the abo^Te, we stock

SULPHATE OF COPPER.
Bordeaux is recognized as the best mixture for destroy-

ing fungous pests on the rind of the cane plant prior to

planting.

Assure a good spring, by using this mixture.

To be obtained from

THE BARBADOS CO-OPERATIVE

COTTON FACTORY, LIMITED.
WHITE PARK,

BRIDGETOWN, BARBADOS.

DEPARTMENT PUBLICATIONS.
handbook: series.

Insect Pests of the Lesser Antilles. Pp. 210, Figs. 185. Price (unbound) Is. 3d.
Bound in cloth, 2s. 3d.

Lime Cultivation in the West Indies. Pp. 136, Fig-s. 17. Price (unbound)J9(i.Bound in cloth, Is. Sd.

Cotton Cultivation in the West Indies. Pp. 118, Figs. 35. Price (unbound) dd.
Bound in cloth. Is. 8d.

Printed at Office of Agricultural Reporter, 4, High Street, Bridgetown, Barbados.
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iv MAIL, PASSENGER & CARGO SERVICES

FROM THE

s/ WEST INDIES
TO

THE UNITED KINGDOM

CANADA

DEMERARA & PARAMARIBO

PANAMA CANAL & PACIFIC PORTS

PORTS OF CALL
Azores.

fSt. Vincent, St. Lucia, Dominica,
- Montserrat, Antigua, St. Kitts,

iBermuda, Halifax, N. S., & St. John (N.B.)

Grenada & Trinidad.

(Trinidad, Puerto Colombia,
- Cartagena, Colon, Panama,
[Callao, Iquique, Antofagasta & Valparaiso.

REGULAR MAIL, PASSENGER AND CARGO SERVICES FROM THE
UNITED KINGDOM TO

BRAZIL, URUGUAY & ARGENTINA

Via Spain, Portugal, Madeira & St. Vincent

REGULAR SAILINGS FROM THE UNITED KINGDOM TO

MOROCCO, CANARY ISLANDS & MADEIRA,

STRAITS SETTLEMENTS, HONG-KONG, CHINA

& JAPAN.

Head Office : 18, Moopg^ate Street, London.
Branches at BARBADOS, Trinidad, Tobago, Oemerara, Colon, Jamaica, Antiila, New York, Halifax N.S., Buenos Aires, Santos, Sao Paulo

Rio de Janeiro, Madrid, etc.
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The Inefficiency of

Carbolic Fluids as

Tick Destroyers
CATTLC TICK

Am GaiIioBc or Goal Tar FInid Preparations are largely used in the West Indies and Central America for treating tick-infested cattle,
it is doaii^ble that it should be known that such preparations possess only a very low degree of tick-killing power.

Wb«i Profeaaor Newstead paid a special visit to Jamaica to investigate the Tick Problem, the efficiency of a number of the mora
popular of these Carbolic Fluids was carefully tested, with the result that

the number of ticks killed was never more than 65> and in some cases as low as S%

The foDowing reference to the lamaica tests referred to above is taken

from a Paper by the Hon. H. H. Cousins, M.A., F.C.S.. Director of

Agricuknre in jamairn. entitled
'*
Practical Measures for the Prevention

of Ticks in Jamaica ";—
"
Professor Newstead, and the Jamaica Department of Agrl-"

culture, carefully tested the efficacy of all (he dip washes offered

"for sale in Jamaica, and it was found that the bulk of these
"
remedies were Carbolic or Coal-Tar Emulsions.

'* We found, however, that these preparations had not a high
"standard of 'Wetting Power," and tended to 'bead off' the
"

licks on the skin of the animal, much as plain water beads off
'
a duck's back.

"
Again, we found that none of these preparations would

"
kill ticks unless used at a strength that was very liable

"
to strip the skin of the cows under treitment, and in

"no case di J we obtain a High efliciency of tick

"destruction."

These statements have been confirmed by many investigators in

different Countries, as will be seen, for example, from the followmg
extract from United State'> Department of Agricuhure Bulletin 144, in

which <ire given full particulars of a large number of tests, the result of

which was to sho.v that arsenical preparations alone are really
efficient and salisfactor> tick-destroyers:—

"
Ever since the fact that the tick is the agent of transmission

"
of Texas Fever was established, tnvcsiigaiions have been carried

"
on for the parpciae of discovering some substance which, when

"applied externti'y to the bodies of tick-infested cattle, would free
"
them from ticks without injury to the animals themselves. Several

"
remedies uh ch give good results in the case of such external

"
parasites as mange mites and lice are of little or no use in the case

"
of ticlvs. For example. Lime & Sulphur, tobacco, and carbolic

"or coal-tar dips have been found to have no practical
" value in the destruction of ticks.'*

The same conclusion was arrived at as the result of similar lestt

carried out al the Central Agricultural Station in Cuba. The following
is a quotation from Bulieim 8, entitled

"
Texas Fever and The Cattle

*

Tick:"—
"
Catlle Ticks upon animals are very difficult lo destroy, but

I

" we have been making a careful search for some cheap and

"efficient remedy for them.

*'
Creoline and other carbolic and coat-tar products

** were tried, mixed with vvaler, and also with alcohol, in 2, 3, 4,
"
and 5 per cent, solutions.

"The stronger applications will kill some ticks, but
"not enough to warrant their use, as the skin of the
" animals is irritated by them."

The continued use in the West Indies of ineffective Carbolic Prepar-
ations for the des'.ruclion of ticks is no doubt due to the fact that mosl;
Owners of Cattle look upon ticks as a pest that will always exist whatever
is done, and regard the struggle against them as a hopeless, never-ending
one. They are consequently more or less satisfied so long as the number
of ticks on their cattle is kept within reasonable bounds, and are reconciled

lo the belief that, so long as they have cattle, so long will they have to

keep on treating them at intervals for licks. They do not realuc lii.., it is

perfectly possible to eradicate ticks completely from a property
within a period of two or three years.

To get rid of ticks completely, once for all, it is only necessary (o

treat the cattle regularly with some properly prepared arsenical prepar-

ation, for it is now generally recognised that arsenical fluids alone can
be relied on to kill every tick with which they come into contact.

To employ a Carbolic preparation which will not kill more than

60% of the Ticks IS merely trifling with the Tick Problem, for the

multiplication of licks lakes place with amazing rapidity. One single

adult female tick has been known lo lay 5,000 eggs. But if we take

2,500 as the average number, and assuming that all these 2.500 eggs
matured, and that one halt were females, the following figures show tbe

number of licks that might be produced in one year by a single tick:—
Isl Generation ... ... ... ... 2,500
2nd Generation 3,125,000
3rd Generation 3,906,250,000
4th Generation 4,882,812,500,000
5th Generation ... 6,103,515,625,000,000

Total progeny from 1 lick in 1 year ... 6,108,402,346,877,500

These figure* shew the importaDcc of uiing Prepwations which will kill every single tick.

Even the most effective Carbolic Preparations never kill more than

65/p of ihe licks, and the use of such inefficient fluids can only result, at

the most, in keeping the licks in check ; whereas if an arsenical prepar-

ation, such as Cooper's Callle Tick Dip, be regularly and carefully used,

complete eradication is possible within a few years. '~

CO >PER'S CATTLE TICK DIP

Hat received tbe official approval of the following Cout\triet:

Union ol b-oulh Africa, Northern Rhodesia, Brazil, Basutolaad,

Nya^aland. Swaziland, Soulhern Rhodesia. Madagascar,

Brltisb East Africa, German East Africa,

'

Portuguese East Africa,

Portuguese West Africa, Egypt, Argentine Republic, Queensland,

United Stales ol America, New South Wales,
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ST. LUCIA: Barnard Sons & Co., Castries.

Manufacturers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England.
BRANCHES : Toreito, Chicajo. Sydaey, Melk»iniB, AncUud, Bueaos Aiiei, Monte Video, Ponta Arenas, Eatt London, Odesu^
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Flies.

VERY year as tlic trade uiaJs die o;i' M\d

sthe sugar crop conies to an end, the annoy-

^^ jance caused by flies in West Indian houses,

wg well as the danger of infection from those diseases

in which the fly acts as the mechanical transporter of

an infective agent, is appreciably increased. In the

same manner as bees are of inestimable service to man

in aiding in the fertilization of plants, so flies, on the

other hand, being instrumental in the dissemination of

disease, become a standing menace to public health.

Pasteur discovered that many diseases are caused

by the presence in the blood of tiny living creatures,
fai- too small to be seen l>y the eye, called bacteria,
and since his discover}' many kinds of such creatures

have been observed and classified .so that they can

readily be recognized under microscopic examination.
After some years it was further discovered that these

tiny creatures are carried about by insects of several

kinds, and, during the .South African war, when
enteric or typhoid fever wrought such havoc

among the British troops that it has been esti-

mated that more soldiers succumbed to disease

than bullets, it was discovered that the germs of

this disease, the tiny blood invaders causing it, were
transmitted by ordinary house-flies which carrv them

sticking to their legs and bodies. In the present

Mesopotamia campaign flies have played a role equally
sinister, with such dire results that a commission of

entomological experts, including Professor H. Maxwell-

Lefroy, was sent out last year to report on the

best methoils for their destruction.

Careful investigation has proved that flies, bred

in garbage teeming with the germs of disease, cover

themselves with filth which they carry about and drop
on such articles of food as they touch, thus trans-

mitting typhoid, cholera, tuberculosis and ophthalmia,
and perhaps diphtheria and smallpo.x. They are

especially active in spreading enteritis by milk pollution.

Although the general rate of mortality has, in mosb

countries, thanks to improved sanitation and advances

in medical science, steadil}' decreased during the last

generation, infants under one year of age, who are

largely dependent on milk or liquid food, have not shared

in the benefit. From the first to the fourth month of
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"the first year of life, gastro-intestinal diseases increase

in destructive power, which, in a large measure, is due

to contaminated milk and improper methods of feeding.

The consequent enormous loss of life is of grave concern

to the West Indies, the development of many of the

islands being retarded by an insufficient labour supply.

The best manner to solve this problem is to reduce the

ravages of disease, especially when it can be controlled

effectively by personal and combined action.

Many deaths caused by the transmission of germs

l)y flies are preventible by the expedient of so reducing

the prevalence of the fly as to render it unimportant as

a factor in causing disease. Experience has, however,

shown again and again, that it is useless to expect to

meet this problem successfully by attempting to kill

individual flies, as will be readily understood from a

study of the life-history of the fly.
The egg of a

fly,

laid in garbage, hatches in a few hours under

favourable conditions into a grub, which in five days

turns into a chrysalis, and in another five days the fly

appears. One female fly will lay one hundred and

twenty eggs at a sitting and in a few weeks can have

millions of descendants. As the extermination of flies

by individual destruction is out of the question and as

flies are essentially the product of filth and dirt, the

most effective mode, therefore, of dealing with them is

the removal of the sources necessary to their existence-

In towns supplied with pipe-borne water and

-with a proper sewerage system, typhoid fever should,

if the sanitaryauthciriiies are alive to the importance

of their duties, be derivable solely from outside causes,

•such as contaminated inilk from the countrj% the

Yeiurn of persons from less sanitary districts, and lack of

care in the disposal of the sources of infection from

those who have contracted typhoid fever from the first

^wo causes. Although several West Indian towns have

sewerage system and most have the tap system for

their water-supply, the inhabitants cf the islands may
be regarded as living strictly under agricultural

conditions. The danger of the germs of the disease

being conveyed to food supplies by flies is manifest,

when it is considered how many favourable breeding

places they can find i>i manure heaps and stables,

besides having ample opporiimities for development in

.the defective sanitary arrangements of many houses.

With regard to manure heaps, precautions should

be taken to prevent their existence longer than is

absolutely necessary. As much as possible they should

be removed far away I'rom dwellings or they should be

covered with a few inches of earth or sprinkled with

some antiseptic solution. There is no gain to the

jplanter to allow pen manure to be exposed to the atmos-

phere. On many estates the manure is allowed to lie

about until a very large part of it is 1 ist. It is calcu-

lated that exposure to the air results in a short time

in a loss of half its value. Cleanliness in the stables

is also a large factor in the health of horses and

consequently in their working etficiency. Were syste-

matic measures taken in the West Indies to remove, as

far as practicable, these fertile breeding places,

the number of flies would be sensibly diminished,

and the result would add not only to the comfort

but also definitely to the health and safety of their

inhabitants.

It is naturally out of the question to suppose that

flies will be entirely exterminated by the partial removal

of their breeding places on estates, and efforts must

therefore be made by every person to keep houses and

yards scrupulously clean. Dust receptacles should be

emptied regularly and no refuse should be allowed to

lie about, while it is important to screen food supplies

so as not to attract flies. In cases of sickness, stringent

precautions should be taken to disinfect all deposits.

Fly-poisons for out-door and indoor use (especiall}' in

hospitals) are frequently necessary. In Mesopotamia,
the method of poisoning flies by exposure of sodium

iirsenite with sugar yielded good results, and in hot

climates wh* re flies come readily to sugar solutions, their

use as an outside poison is especially effective. As

however, there are obvious disadvantages, owing to their

poisonous properties, in using arsenic solutions, import-

ant investigations, the results of which will shortly be

made known, are being conducted at the Imperial

College of Science and Technology of London to find

substitutes equally serviceable. So far as laboratory tests

can help, these show that there are substances other than

arsenic which can kill flies. Fluorides and iodates

used at 1 per cent, in sugar solution and not in any

way dangerous or offensive, have been proved to be

excellent for indoor use. In hospitals, particularly,

the small quantity required makes even the salicylates

possible as useful fly poisons, an ounce of salicylate to

five pints of water poisoning flies for some time

throughout even large hospitals. The fluorides are in

use as indoor fly-poisons in the Imperial College of

Science, where they destroy successfully flies that

escape to the lavatories from the fly rooms.

The dangers from flics are too obvious to be

disregarded. Medical men are convinced that general

measures, combined with individual effort, against flies

would result in a great reduction of disease and

mortality. The effort is, therefore, well worth making^
and it will be made if the people of these islands come

to realize the danger and take t.he measures necessary to
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combat the evil. A clear understandiDg of the

subject, should be given to the children of all schools

by lessons in the life-history of the fly,
and the Boy

and Girl Scouts could undertake a supremely useful

piece of work by tracking down the breeding places

and reporting their existence to the health author-

ities.

The importance of c )mbating the evil may be

brieHy summed up. The future development of most

of the West Indies depends upon increase in their

populations. Disease, especially among infants, is an

important iactor in retarding the growth of population.

Flies are active agents in disseminating disease.

^^.

DAIRY FARMING. By C. H. Eckles, D.Sc, and
G. T. Warren, Pli.D. New York: The Macmillan Compavv,
1916. Pp. 309.

This is the first of a .series of books to be known as the

Farm Series which is being prepared to give briefly, but
without being superficial, tlie basic principles whereon may
be giounded the scientific study of agriculture in its various

branches. The aim of each book will be to discuss the phases
of its subject that are most importance to the farmer; that is,

to answer the farmer's questions and to make these answers
in the form of underlying principles rather than as rules.

It is fitting that the first book of the series should deal

with what is probably becoming the m"st important source

of revenueof American farmers, who once kept beef cattle

but are changing to dairying, and for such farmers a study
of the subject with which the book under review deals is of

vital importance. The position and experience of the two

writers, Dr. Eckles, being the professor of dairy husbandry
at the L'niversity of Missouri, and Dr. Warren, the professor
of Farm Management at Cornell University, enable them to

write with authority on the different matters connected with
the subjects treated by them in this work.

After indicating tlie importance of the dairy industry
in the L'nited States, the book contains twelve chapters on
different subjects connectei with cattle and with milk and
its by-products, as, for instance, breeds of cattle; selection,

improvement, management and feeding of cattle; common
ailments of cattle: milk and its by products, butter and cheese;

systems of farming on dairy farms, and other impDrtant
factors making for success in dairy keeping.

Although there is no established dairy industry on
a large scale in the West Indian islands, some of the chapters

(particularly those with regard to the selection of breeds) of

this book will be of great value to planters and others who
keep cows, for the advice it contains is at once practical and
concise on all the points it discusses.

In comparing the value of, the different breeds which
have been developed for dairy purposes, the chapter on selec-

tion states that, while the strong points of Holsteins are high,
milk yield, marked vigour of constitutiou quiet disposition,
good feeding qualities, and value for beef and veal, their w^ ak-
est point is considered to be the low percentage of fat in the

yield of milk. On the other hand, Jersey cows rank low as pro-
ducers of meat and are surpassed by other breeds in tjuanlity
of milk, but are unrivalled in the economic production of fat,
which is an important matter in .selecting a cow for the

dietary requirements of infants and invalids. As the sucess-
ful development of a dairy herd dej ends more upon the
selection ol the bull than on any other thing (except perhaps
it be the proper culling out of inferior cows), it is important
to select a bull having daughter! in milk in order to leara
the characteristics he transmits to his offspring. With regard
to crossbreeding, the book states that, although it is commoa
among American farmers, the practice is not to be recom-
mended. The proper course is first to select the breed that
best meets the reijuirements and then to continue along this

line unless it is found after sufficient trial, that a serious
error has been made.

In the chapter dealing with feeding, it is shown that
cottonseed meal, the by-product after the oil is extracted,
contains a higher amount of protein than any other common
food. For this reason it is specially valuable for balanc-ng^
rations deficient in protein, for example, those in which c irn

or corn products form a large proportion. It should not
however be fed to excess. As a rule, from 2 to 4 lb.

.should be the maximum, but in the Southern Siates,
where it is abundant, it is fed in much larger quantities
wi'h good resnll.s.

The remarks as to sanitary milk deserve careful consideir-

ation in the West Indies, for milk is known to be a carrier of
disease germs, and the danger that such germs will get into

milk during handling is much greater than the danger of the
transmission of the disea-e directly from the cow. The
general subject of milk sanitation miy be summarized in the

following statements: (1) Use only healthy cows; (2) milk
should not be handled by anyone suffering from contagious
or infections disease or anyone associated with the person so

affected; (3) the cow's body should be kept free from

manure; (4) the milker should have c'ean clothes and sho.ild

mdk with dry hands; (5) the utensils must be properly washed'
and sterlized; and (6y the milk must be sterlized immediately
and kept cool until consumed. Throughout the West Indies
there is need for the inspection of dairies and for the educa-
tion of public opinion on the importance of the production of

milk under sanitary conditions as we^l as on the great food'

value of milk.

As regards the value of cow manure, .some interesting
details are given. From experiments it has been found that
about 15 tons of manure per cow can be produced a year,

but, of course, much of thii is lost when cows are working
or at pasture. On the loss of manure by too long exposure
sound advice is given. Exposure for five months results

in the loss of half its value, and it is recommended that

the safest place, in every way, for manure is on the land and
that it should be spread as soon as possible.

At the end of each chapter in this text-book are to be-

found questions on problems dealt with therein, which enable
the reader as he proceeds to digest each subject thoroughly,
together with references to further sources of informatioa
and collateral reading and courses of laboratory exercises.

Written in a ample nontechnical style, well illustrated and
indexed, this admirable book, though primarily designed for

use in schools and colleges, will be of great practical utility
to those in the West Indies who have to do with the cire
and management of cattle.
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AGRICULTURE IN BRITISH GUIANA.
The Annual Report on the Lands and Mines Depart-

ment in British Guiana for 1916, by the Acting Commis-

sioner deals, in some part", with the industries of the whole

Colony and is of considerable interest.

In the year under review twenty grants by purchase for

an area of 133 acres and one homestead grant for fj acres were

issued, while, during the same period. 113 grants with an

aggregate area of 1,099 acres were cancelled for noncompli-
ance with, the conditions attached to the titles. Owing to

the delay in the approval of the form of lease of Crown

lands, which held up the issue of title from December 31,

1913, to November 191.5, there was a considerable accumu-

lation of applications on han<l and the number of leases was

phenomenally high, -529 leases for an area of -50,374 leases

being issued. So far as can be judged at present, the recent

substitution of ninety-rine years' leases for conditional

grants leading to freehold title, has had no deterrent

eflfect on the number of applications for agricultural

areas. In fact, there has been an increase in the aggregate
area applied for, notwithstanding the fact that applications

are now limited to 5 acres, unless the applicants are able to

adduce proof of being financially able or otherwise capable of

cultivating a larger area, which prevents people taking up
25 acres as forn.erly, and, while allowing the back lands to

lie idle, permitted them to utilize merely a small area of

the front portion of their holdings.

Once a genuine agricultural community has become

ectablished in a locality, the progress once begun is stead-

ily maintained, and few titles have to be cancelled owing to

abandonment of the holdings. The East Indians, in par-

ticular, seem given to forming these communities, and,

wherever they are established, prosperity and independence
are the invariable reward of their industry. There is, it is

noted, a steadily increasing demand for Crown hinds for the

purpose of growing rice, and in every district rice mills are

springing up. It is hard to realize how rapidly the rice

cultivation in British Guiana has advanced until now it takes

second place to sugar-cane cultivation as a staple industry
of the Colony. Reliable data as to the area under cultivation

and the actual output are not available, but a comparison
of the export figures show that 20,289,568 Bf). were exported
in 1915 as against 29,139,265 lb in 1916, an increase of no

less than 8,849,697 Bb. on exports alone. When it is considered

that the importation of rice, which averaged 39,000,000 ib.

over a period of twenty-five years prior to its cultivation

in the Colony, has entirely ceased, owing to the local

product usurping its place, it is obvious that, considering
the increase in population, the total production cannot be less

than 70,000,000 tt.

The demand for Crown lands for the purpose of grazing
cattle is also steadily increasing. Thanks to the admirable

work of the Board of Agriculture and the hearty co operation
of the su^ar planters in importing and distributing thorough-
bred English and American stock, many fine herds of cattle

are to be seen in different parts of the Colony, and prospective
ranchers need anticifi.ate no dithculty in procuring excellent

cattle, thoroughly seasoned and suited for the preliminary

.stocking of ranches While too much stress cannot be laid on

the great possibilities of the large savannahs in the hinter-

land, when these are connetted with the coast by railway,

there are even now cm the lower reaches of the navigable

rivers of the Colony large areas of excellent savannah land

suitable for ranching purposes.
The output of balata during 1916 was greater than for

many year.s past, the quantity on which royalty was piid

being 1, 478,6311b. The industry was adversely affected at

the commencemeDt of the war, but the enormous demand for

balata belting for pciwer transmitting purposes in factories,

ar.senals, and munition works forced up the price to record

figures, and, during 1916, the market remained steadily

at high prices. In the districts where inspection was

practicable, the work of bleeding was found to be fairly

good, and this no doubt is due to improved super-

vision and increased skill among the bleeders. The

chief fault, at present, is e.\cessive bleeding at one

operation, a practice found to be as unnecessary as it is

destructive, the maximum yield being produced by bleeding

the tree on one side at a time, as required by the regulations.

In consequence of urgent representation of a large section

covitrolling the industry, and, on the advice of the scientific

staff of the Department of Agriculture, the Government

decided in 1916 not to enforce the regulation prohibiting the

use of
'

spurs', or climbing irons, by bleeders, until further

proof that the use of these spurs is as injurious to the trees

as has been hitherto thought. The number of labourers

licensed during the year to serve in connexion with the

balata industry was 4,17'.^.

The quantity of timber exported in 1916, though greater

than in 1915, is still less than half the quantity exported

before the war, this being due entirely to the shortage of

shipping facilities. Wood operations on the Crown lands

continued stea.lily during the year, and 12S licences,

covering an area of 545,189 acres were issued, while

207 licences, covrring an area ol 247,344 acres were

renewed. The increased coat of corrugated iron sheets

and the reduction in their importation for lack of

shippint; spice led to an increased use of wallaba shingles,

2,355,750 shingles being exported, while there was also an

increase in the exportation of firewood to the adjoining
West Indian islands.

The report, in dealing with the different industries is

useful ill removing the prevalent impression that the

resources of British Guiana are almost solely confined to

sugar cultivation and to emphasize the enormous possibilities

of development, should railway communication with the

interior be established and a plentiful supply of labour be

available.

AGRICULTURE IN BARBADOS.
The rainfall lor July has been a record one. In a few

districts it will not fall short of 20 inches. In most parishes
the total will exceed 12 inches. There has been a daily

regularity of showers or rains, and so thorougblv saturated is

the earth that a shower of 15 or 20 parts presents the appear-
ance of there having been a downpour. With the exception
of the very heavy rain in the northern parishes on the 7th

instant, the rainfall each day has been most impartial. Each

cloud seemed to envelop the island and evenly distribute

itself. Planters are earnestly hoping for a spell of fair

weather to enable them to get through with matters which

are urgent, and which, if delayed, will disorganize their work

at a later date.

The largest rainfall for July during the past sixty-four years
was 15.'; inches in the year 1901. At this time last year there

was need of rain, particularly in .St. Philip and Christ Church,
and the provision crops had begun to suffer. The record for

last July was less by .50 per cent, than that for the present
nnnth.
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The plant canes in the black soil, except perhaps in

St. Lucy, are all that could be desired. They are under an

excellent growth and quite advanced enough for this season

of the year. They are also healthy and the bunches are full.

In St. Philip, Christ Church, St. Michael, and the greater part

of St, George, a vi-sitor would find it hard to believe that

there had been any difficulty in establishing the cane crop or

ihat there had been a subsequen- drought. The preseut

condition of the island is just the reverse of p^st years. The

hilly parishes have always suffered less than the low lying

dij-tticis, which have invariably borne the brunt of a prolonged

drought.
Both the B. 6450 and Ba. 60-32 are developing splendidly,

while the B H. 10 (12) is attracting the attention of many

planters. At the nest planting season, we are informed that

a fairly large area of the last mentioned seedling will be

planted. In the red soil, however, the Ba. 6032 does not

always inspire confidence.

In a recent report referring to insect pests, we noted

that the mongoose had upset the balance of nature by prey-

ing upon the ei emies of these pests. It is true that the

rotation of crops helps in some degree in controlling the

pests of economic plant?, but it is to Nature that we must

look for real assistance. If her balance is destroyed, the

efTorts of man are but temporary expedients. So far, perhaps,

we have not suffered so much as some other places from the

ravages of insect pests but we should not wait until this

takes place to tike in hand what seems to us a very plain

duty. The destruction of the mongoose is a necessity, and

a general crusade should be started agains*- this animal

Sixpence per head would not be too much to pay to catchers.

The Trinidad Board of Agriculture have taken up the

question warmly, as they recognize the gravity of the situ-

ation. It behoves us to do the same, for no expenditure

would be too great to accomplish an object of such importance

to an agricultural community. Insect pests can only be

Ivipt in sul jcciiwi, I) iliLii iLUuTil i.niiilc,-, auJ II these are

destroyed no substitute can be provided.

The yam crop is much less advanced than at this time

last year, owing to the later planting caused by the drought.

The fields planted are, however, growing quite regularly and

healthy, and on several estates manure is being liberally

(upplied.
No disadvantage is likely to result from the late planting

beyond the fact that harvesting will not be done until

some time after the next cane crop has been planted. There

are also very few spots of early yams to be seen, at compared

with last year, and eddoes have not yet been planted to any

extent. The weather has been rather heavy for the potatoes

planted in heavy fields, but otherwise the slips are running

well, and ^ive promiseof ^goodretxiTn. (Agricultural Reporter.)

Rotation for Cassava.—Although several crops of

cassava can be raised in succession on rich, newly cleared

land, a proper system of rotation must be practisfd sooner or

later to prevent deterioration of the soil. In West Africa

a system of rotation sometimes practised is to grow ground

nuts or some other leguminous crop the first year, two

crops of a cereal, such as maize, the second year, and

then to raise one or two crops of cassava, which may

occupy the ground for two or three years. In countries

where the sugar-cane is cultivated, cassava may enter into

the system of rotation with advantage The cultivation of

the cassava with its .surface-rooting habit mellows the soil,

and at the same time the crop benefits from the manure

which has been applied to the sugar-cane as well as from

the humus derived from the leaves and wast6 of the cane.

(Bulletin of the Imperial Institute.)

PELLAGRA IN BARBADOS.
In the quarterly report of the Acting Public Health

Inspector for the period ended December 31, 1916, which

appears in the Barbados Official Gazette, Vol. LII, No. 61,

p. 1,307, are contained some interesting tables showing deaths

from pellagra in the almshouses and Lunatic Asylum in the

eight years 1909 to 1916. From these tables it is evident

that pellagra is less prevalent in the country parishes than in

St, Michael and Bridgetown, for in the period under review

the disease accounted for 12'5 of all the deaths in the country

almshouses, while in the St. Michael's Almshouse it claimed

27 per cent. High as is the death-rate from pellagra in the

St. Michael's Almshouse, it is still higher in the Lunatic

Asylum where it accounts for 46'3 per cent., and in 1916

reached the enormous rate of 763 per cent.

By far the highest incidence of pellagra occurred in 1912

and 1914, in both of which years were periods of prolonged

drought accompanied by lack of proper food and widespread
destitution and suffering. Among the theories advanced as

to the cause of the disea.se, that having probably most founda-

tions, is that pellagra like beri-beri, scurvy, etc
,

is a deficiency

disease due to the want of some vital element in the food of the

persons attacked. What this special element is that is lacking

in the food of pellagrins has not been accurately determined,

but it is suggested that it is probably a deficiency in the

nitrogenous or proteid part. This view, the writer of the

report maintains, is supported by the following facts: (a^

Pellagra occurs chiefly among the poorest classes of the

community who eat very little proteid food either in the

shape of meat or peas, beans, etc.; (b) it is less prevalent in the

country districts, where these articles of food, especially

vegetable proteids, are more easily obtainable by the poor;

(c) in years of drought, when less proteid food is produced and

is more costly, the disease spreads and affects a much greater

number, many of whom have been forced across the borderland

to pauperism; and (d) no mention can be found of a case of

pellagra having occurred at the Lazaretto where a more libera!

diet is provided than at most public institutions.

Although the coincidence of pellagra with scarcity of

proteid and nitrogenous food deserves thorough investigation,

the vitamin theory should not be overlooked.

STORAGE ROOM AND THE PRICE OP
CACAa

The following is an extract from a letter from

Messrs. Gillespie Bros. & Co.. of New York, dated July

7, 1917, to the Imperial Commissioner of Aajriciiltiire

for the West Indies, regarding liie ettecc of the short-

age of storage space upon the price of cacao:—

We have forwarded you under separate cover our private

market report covering the different markets and wish to call

your special attention to the heavy market covering cacao.

We think it should be pointed out to all shippers of cacao

that they exercise great caution just at present until con-

siderable parts of the shipments have been assimilated,

for storage space is now becoming very scarce, and storage

rates have been advanced 2c. per bag from the 1 st of July.

You can naturally understand that if receivers of cacao

are unable to find storage room, that this will bring about

forced sales at marked declines. The situation to say the

least is very depressed,
and we believe the exact position

.should be pointed out to all shippers, as they are too fond

of c'lmparing quotations
that rule in London (which point

they cannot ship to) with actual prices realized in the New
York market.
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COTTON.

SEA ISLAND COTTON MARKET.
Messrs. Wolstenhohne and Holland of Liverpool,

•write as follows, under date June 2(), 1917, with

reference to the sales of West Indian Sea Island

cotton:—
All Sea Island cotton continues to be in demand, and

prices remain very firn at full official quotations.

BRITISH COTTON GROWING ASSOCIA-
TION,

The one hundred and sixtieth meeting of the Council

was held at the offices, 1.5, Cross Street, Manchester, on

Tuesday, -June 5, 1917.

A telegram was read from the President (The Right Hon.

the Earl of Derby, K.G.) regretting his inability to be

present at the meeting owing to important business in

London In the absence of the President and of Mr. J.

Arthur Hutton, Mr. Joseph Hilton occupied the Chair.

It was reported that nothing further had been heard

from the Board of I'rade with reference to the Committee to

he appointed to inquire into the future of the cotton-growing

movement in the colonies. It is expected that a statement

would .shortly be made in the House of Commons, and it

was sugge.sted that if no further information regarding the

Committee was received within the next month, some action

should be taken in the matter.

\VKST AFRICA. Owing to shortage of tonnage there is

little prospect of .shipping cotton seed from West Africa for

some time, and arrangements have been made for the

Association's oil mill at Ibadan to be kept working this year

at its fullest capacity. Cotton is now coming forward more

rapidly from West Africa, and about 5,000 bales of the new

crop have .ilready been shipped.

The quality of the new cotton crop is quite satisfactory.

The Government Agricultural Department are taking steps to

establish in Northern Nigeria a new variety of cotton which

gives a much higher percentage of lint than the native type,

and the opinion was oxpressd that if the whole of the cotton

from Nigeria was of the same quality there would be a great

future for the industry. There are 14f< tons of seed of this

variety available for di.>-tiibution for the coming season, which

at a low estimate, .should produce over 2,000 bales.

The purchases of cotton in Lagos to June 2 amounted to

6,749 bales as compared with s,019 bales for the same period

of last year, and 3,430 bales for 1915.

To the end of April ihe purchases in Northern Nigeria

were .3,413 bales as against 9,0 1 7 bales for the same period of

last year, and 282 bales forl91-"). The failure of the crop

was entirely due to adverse cUmatic conditions, the Har-

iraitan winds commenciDg the day after the rain.s ceased.

UGANDA. The Association's manager reports that the

crop generally is below expectations this year, the rainfall

having been abnormal, and will not exceed 25,000 against an

estimated production of 40,000 bales.

.SUDAN. It was reported that last sea.son's crop at Tokar
was the largest on record and is expected to yield 70,000
kantars. The Tokar crop could probably be increased by 50

per cent, if the floods were controlled, for which an estimated

expenditure of £100,000 is required.

NYASAL.\su. It has been reported that cotton cannot

be shipped from Nyasaland in consequence of the lack of

shipping facilities, and representations have been made to the

Government that it would be a great misfortune if the

Association were unable to take cotton off the hands of the

natives who had been encouraged to grow it along with their

food stuffs.

At the one hundred and sixty-first meeting of the

Council held on Tuesday, July 3, 1917, Mr. J. Arthur Hutton,
in the absence of the President, occupied the Chair.

WEST AFRICA. The purchases of cotton in Lagos to

June 30 amounted to 7,299 bales as compared with, 8,420
bales for the same period in last year, while the purchases in

Northern Nigeria to May 31 were only 3,427 bales as com-

pared with 10,092 bales for the corresponding period in 1916.

UGANDA. The percentage of lint to seed-cotton in the

late crop was lower than in previous years being a yield, in

some districts, of 28 per cent, as against -30 per cent,

formerly. This is a matter which requires careful watchi ig,

but it is considered that this reduced percentage may be

mainly due to unfavourable weather.

Advices have been received that cotton cannot be shipped
from L'ganda, as it is not included in the priority list. This

is a very serious matter because if the past season's cotton

cannot be shipped, it will not be possible to arrange for the

purchase of next year's crop.

NVASALAND. The crop prospects are good all over the

country, but, unfortunaiely, the difficulties as regards shipping
which exists in L'ganda apply equally to Nyasiland.

GENERAL. It was reported that 5,850 bales of the

Association's cotion has been sold during the month.

DEPARTMENT NEWS.
On Friday, .July 20, the Antigua Agricultural and

Commercial Society entertained Sir Francis Watts,
K.C.M.G., at an 'At Home' on the grounds of the

Industrial School to which not only the members of

the Society but also their friends were invited.

With the approval of the Secretary of State for

the Colonies, Mr. W. R. Dunlop, Scientific Assistant

on the Staff' of the Imperial Department of Agricul-
ture, has proceeded to England, on leave, with a view

to taking up active service in His Majesty's Forces.

During Mr. 1 »unlop's absence on leave Mr. F. H.

Watkins, I.S.O., will perform the duties of Scientific

Assistant.
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INDUSTRIAL ALCOHOL.

Owing to the war the large market for rum which used

to exist has been cut off at a time when British Guiana,

Trinidad, and Jamaic* are producing more than at any

previous time. On the other hand, the necessity for the use

of industrial alcohol has grown to an enormous extent, while

the large quantity of po'ato spirit produced in Germany is

naturally not available. Enormous quantities of alcohol are

required in the production of munitions alone, for it is used

as a solvent for gun-cotton in connexion with a fulminate

employed in shell fuses, a solvent for drugs, etc. In fact, the

Minister of Munitions announced that the requirements of

alcohol in the production of munitions, for the transport and

air services and for other purposes directly connected with the

war, are increasing to such an extent that an Advisory

Committee to consider the best means to be adopted for

securing adequate supplies to meet the demand for war

purposes and the es,sential industrial trades has been

appointed. Alcohol has therefore been manufactured in the

United Kingdom to meet these wants, but its production has

become more and more expensive, and a further disadvantage

is that it has to be made from valuable grain like wheat,

barley, maize and potatoes, all of vital necessity as food. It

has been oflBcially suggested by the Jamaica Government that,

as rum is produced from a waste product in the production

of sugar (waste product being used in the sense that it nn-

not be used for food), namely, molasses, it might be well to

consider the production of industrial alcohol from that

source. S long as rum could be exported profitably, it was

diftieuU to obtain consideration on this point; but now there

is an entire prohibition of rum. Both in the United King-

dom and Jamaica large stocks are held in the bonded warn

houses; and as this year rum will not be saleable it is urged

thai the existing slocks, as hns been done in France, should

be denatured and that, for the pre.'^ent,
molasses should be

converted into industrial alcohol. These facts apply with

equal or greater significance to conditions in British Guiana.

The Minister of Munitions is, therefore, de.sirous of obtaining

supplies of industrial alcohol from the West Indies.

Few persons fully realise that, besides being a powerful

stimulant and a clean useful fuel, alcohol is of growing

importance in industrial progress as a source of power for

use in engines, motor.=, heating and lighting, and that, when

used for similar purposes, is termed industrial alcohol.

Industrial alcohol is simply alcohol treated by a process

which destroys its character as a beverage, renders it unfit

for liquid medicinal purposes and prevents its use in any

manner except for industrial purposes.

The processof rendering alcohol unsuitable for drinking is

called 'denaturing', and consists, essentially, in adding to the

alcohol a substance soluble therein of a bad taste or odour,

or both, of an intensity which renders it impossible or

impracticable to use the mixture as a drink. The substances

added must be of such a nature as to render their removal

very difficult by simple operations In England completely

denatured alcohol (mineralized methylated spirit) is made by

adding 1 part if wood naphtha to 9 parts of grain alcohol (50

per cent, above proof), and to the mixture 0-375 per cent, of

mineral naphtha (petroleum).
Retailers are only permitted

to sell completely denatured alcohol. In the United States

the dei.aturirg mixture is h volume benzine plus 10 volumes

methyl alcohol to 100 volumes ethyl alcohol, while in

Germany, the usual denaturing agents for ordinary alcohol

•used for burning purposes is 2 per cent, by volume of wood

spirit I'lus i per cent, of pyridine
bases or a mixture of

bei.zol and 'light petroleum.

The alcohol occurring in distilled beverages is principally-
derived from maize, rye, barley and molasses, and in its pro-
duction a careful selection of materials is required in order

that the desired character of drink may be secured. For

instance, in the production of rum, the molasses derived from

the manufacture of cane sugar is the chief raw material In the

fermentation of molasses a particular product is formed which

by distillation gives the alcohol compound possessing the aroma,

and flavour of rum. The chief agricultural sources of alcohol

for industrial uses are those crops which produce starch, sugar
and raw material of wood fibre. In the West Indies industrial

alcohol can he mide from molasses, arrowroot, bananas,

cassava, corn (maize), rice, sweet potatoes, etc., and the British

tropical possessions should proiuce it in quantities sufficient

to render the Empire independent of outside sources of supply.

Although it has only half the heating power of

kerosene or gasolene, industrial alcohol has many valuable

properties which enable it to compete successfully with

these rivals, in spite of its lower fuel value. In the first

place it is much safer, as has been pointed out in an

interesting work on the subject by Mr. F. B. Wright,
U.S.A. Alcohol has a tendency to heat the surrounding

vapours and produce currents of hot gases which are not

usually brought to a temperature high enough to inflame

articles at a distance. It can be easily diluted with water,

and, when diluted more than one-half, it ceases to be

inflammable. Hence ii; can reidily be extinguished, whereas

burning gasolene, by floating on the water, simply spreads

its flame when water is applied to it. When, however,

alcohol is used for lighting purposes, it is generally estimated

that it possesses about double the power of kerosene, a gallon

of alcohol lasting as long as 2 gallons of the oil. When used

for street lighting in connexion with mantle lamps, alcohol

vapour burns like gas with an incandescent flame and

rivals the arclight in brilliancy, so that it requires to

be shaded. Alcohol can also be employed in the same

manner in cooking stoves. For motor purposes however,

it has been pointed out that, although alcohol can be

used for driving gas engines for ordinary running, it

has not been found suitable for motor cars, because it

has not the flexibility of petrol, such as is required for

frequent starting and running at slow speed. It is said

that this difficulty has been overcome by the addition of a

certain quantity of benzol (benzene), which is a by-product

of coal distillation, and by the invention of natalite.

It is estimated tliat 1 bushel of maize will produce 27

gallon.s, a bushel of sweet potatoes 1 gallon, and 3 gallons of

molas.ses 1 gallon of industrial alcohol.

In considering the production of industrial alcohol in

the West Indies, it is essential to calculate how far the

price obtainable for molasses compares with the price of

industrial alcohol after deducting the expenses of distil-

lation. From a patriotic stand-point, the less alcohol

distilled from foodstuffs, such as maize, the better. The

subject certainly deserves careful consideration.

The Sugar Industry Agricultural Bank in

Barbados.— From the Auditor's report for the year ended

May 31 1917, and pablished in the Barbados Ojf!,cial GazetU

of July 'so, it appears the total loans for that period, on

the application of 125 owners of plantations, amounted to

£210 755. The income derived from interest was £5,960,

and the expenses amounted to £1,442, leaving a net incuine

of £4,518. Tbe accumu'ated profits on May 31, 1916, were

£46,885, while on May 31, 1917, they amounted to i 51,403.

This sum, added to the Imperial grant of £80,000, places

the Bank's total funds at £131,403. There were, no bad

debts.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this issue discusses the dangers of

transmission of disease by Hies.

Insect Notes, on page -.50, refer to the principal
natural enemies of hard-back grubs in Porto Rico.

The Plant Disease Note, on page 2.5'!, deals with

the control of damping-off in seedlings, due to their

infection by certain soil-inhabiting fungi.

On page 253 is to be found an epitome of the

Annual Report of the Agricultural Department of

Dominica for 1916-17.

Agricultural Commission in British Honduras.

A Commision has, it is reported in the Clarion of

June 7, 1917, been appointed by the Acting Governor
of British Honduras to inquire into matters concerning
the production of foodstuffs Avithin that Colony,
and generally to investigate the needs of agriculture
and the means best calculated to secure its develop-
ment, and the conditions obtaining amongst the

farming class. If the commission results in the adoption
of measures broad in conception and flexible enough in

application to fit them to a neccessarily limited

beginning while allowing free scope for safe and sound

expansion as the beneficial effects of their working
warrant an increase of facilities for that end, its

appointment is one of the most important steps ever
taken for advancing the interests of the Colony.

Advances upon Agricultural Produce.

An Ordinance No. 14 of 1917, published ni the
Trinidad Royal Gazette of June S, 1917, repealing the

Agricultural Produce Ordinance 1906, has been passed

by the Legislative Council of that island to make
provision for securing advances on agricultural produce.

By section 4 of the Ordinance when any land together
with any crop growing or to be grown thereon and the

produce to be reaped or gathered therefrom and the

product or article to be cured made or manufactured
from such crop or produce are mortgaged or charged by
any instrument in writing as a security for the payment
of money, such crop and produce upon severance from
the land and the product or article to be cured made
or manufactured therefrom shall not be deemed to be

personal chattels but shall be deemed for all purposes
to be lawfully mortgaged or charged. It is also made
lawful for the owner of any sugar factory to mortgage
or charge sugars made or manufactured from canes to be

purchased by such owners from farmers or others.

Ari instrument in writing may piovide that the
whole or any portion of the sum advanced shall be
devoted to specific purposes, or that the whole or any
portion of the crop shall be delivered to the mortgagee
or that any money received by the mortgagor in respect
of the crop shall be paid or applied in the manner

specified in the instrument.

Agricultural and Industrial Exhibition in

Trinidad.

In the repi^rt of the Joint Executive Committee of

the Agricultural and Industrial Exhibition held at Port-

of-Spain in March, it is said the value of spraying cacao
was shown by an exhibit of the actual pods from one

picking from equal numbers of sprayed and unsprayed
trees, and of the total dry cacao yielded from the two

plots during one season, while on the entomological
side a useful display was made of the beetles of
cacao estates. The Department of Agriculture, as is

related in the report, which is reproduced In the

Proceedinys of the Agricultural Society of Trinidad
and Tobago, Vol. XVII, p. 190, also focussed atten-
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tion on the food question by showing in bulk

the actual quantities of flour, rice, vegetables, etc..

imported annually for each adult of the population,
and by the exhibit in the grounds, of ground provisions
which can be grown in one year on a small area;

the yams, potatoes, etc. were exhibited on the soil as

dug. The uses to which some of the provisions can be

put were demonstrated by meals, etc.. from the Tobago
Botanic Station. A comprehensive rubber exhibit,

inc ading rubbers produced locally and manufactured

art.jles, budded cacao and other nursery stock was

als shown. On the stock side, the Department showed
vai : >us stud and other animals, including the jack

doi.key recently imported.

Chiggers or Chiggoes.
In the Review of Applied Entomology, Vol. V,

Series B, p; 63, it is stated that the domestic pigs in

Costa Rica are infested by chiggers (Dermatophilis,

penetrans, L. ). When these are driven through the

streets, they infest the soil in them, the chief victims

being the bare-footed children who play there. The
sores are stated to afford an entrance for the tetanus

bacillus, and during the past four years 1,147 deaths

from tetanus are said to have occurred in the lepublic
Gas gangrene is also transmitted occasionally, and the

deaths of two Europeans are definitely stated to l)e due

to this. Where the chiggers are too numerous to be

removed with a needle, as is generally done in the

West Indies, the following ointment is advised:

Salicylic acid, 25 grams: icthyol, 10 granis: yellow
vaseline, 10 grams. Local baths of petroleum are also

useful, but tincture of iodine is not recommended.

The best prophylactic measure would be to prevent
infested pigs being brought through the streets, together
with regulations for treating the animals in the pig-

geries.
In the West Indies where the children of many of

the well-to-do classes are allowed to run about bare-

footed, it is well to remember the dangers not only
from chiggers but also of infection by hook worms.

The Higher Direction of Industry.

Organization, direction, co-ordination and knowl-

edge are as essential to modern industry as they are

to a modern army. The industrial army is always at

war with nature. To maintain its place in the van

with the industrial armies of other progressive nations,

it will depend not only on the natural qualities of its

own rank and file but also on its staff work, on its

equipment being maintained at the highest possible

pitch, on new developments bein^ carried through, new

ideas and inventions sought and welcomed, on the collec-

tion of detailed and world-wide information of trade and

industry, and on the co-ordination of all the directing

forces of the nation, political, industrial, scientific and

financial, both to secure the utmost internal develop-

ment and to conduct the strategic penetration of foreign

markets. In a word, it will depend on the brains,

adaptability and hard work of those who direct industry.

{Round Table.)

Juvenile Education and Employment.

Any inquiry into education at the present juncture
is big with issues of Imperial face. In the great work
of reconstruction which lies ahead there are aims which
will try no less searchingly than war itself the enduring
qualities of those on whose shoulders a share in the
common burden of Empire rests. One of the chiefprob-
lems will be to restore the natural relations between
the folk and the food from which the folk derives its

sustenance, to verify with fresh scientific methods
and better economic conditions the worn-out practices
of agriculture, and to learn over again that there is no

greater benefactor than the man who makes two ears

of corn grow where but one grew before. And
to realize this, education with its stimulus and its

discipline must be our stand-by.

In discussing the age at which boys should leave

school, the final report of the Departmental Committee
on Juvenile Education in relation to employment after

the war states that, although it will prove easier to

raise the standard of education in the towns than in

the villages, it would be a fatal mistake to acept a
lower standard as the one proper to be aimed at. not

only for the sake of the large number of children who,

although born and educated in villages, will certainly
not spend their whole lives in those villages, but also

for the sake of agriculture and of the agricultural popu-
lation themselves. Agriculture is essentially from top
to bottom a skilled industry, and if there is to be an

agricultural revival, one of the most potent means for

bringing it about must be an improved education,

resulting both in a higher degree of planting ability
and in a higher conception of the possibilities of village
life.

University Degree in Horticulture.

The University of London has established a B.Sc.

degree in Horticulture. Syllabuses for internal and
external students have been drafted and the University
has under consideration the recognition of the Royal
Horticultural Society's school and research station at

Wisley as a school of the Universitj-. If degrees are

to be given in technical subjects, the case for horti-

culture is a good one, for, although horticulture is

primarily a craft, and like all crafts depends for its

successful pursuit on the exercise of practical skill, it is

also an applied science.

From the point of view that tropical horti-

culture is in many cases akin more to horti-

culture than to agriculture practised in Great

Britain, this degree is to be welcomed. Unfortunately,
the regulations for the external degree provide for no

training in practical horticulture. This defect might
be met by the recognition of training, at Kew or at

some of the establishments of the great commercial

horticulturists, of those who, for various reasons, are

unable to become internal students.
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INSECT NOTES.

WHITE GRUBS INJURIOUS TO SUGAR-
CANE IN PORTO RICO

In the last number of the Agricultural A'tirs an account

was given of the life-cycle and habits of a typical species of

hard back beetle as studied by Mr. E. G. Snjyth in Porto

Rico. In ihe present issue it is proposed to refer briefly to

the principal natural ei emies of hard back grubs, as observed

by Mr, Smyth.

The natural enemies of hard back grubs— or white

«rubs as thty are often called - are grouped under three

«lasscs, namely, animals (including birds and lizards), insects

{including mites and worms) and plants (fungus and

bacterial).

ANIMAL ENEMIES OF HAED BACK ORUBS IN PORTO EICO.

Field mice and rata are mentioned as possibly account-

ing for a few specimens of grubs, but these cannot be con-

sidered of any great importance. An attempt was made by

OLe of the sugar estates to introduce hedgehogs from Europe

a few years ago, but owing to the unfavourable surroundings

in which they were liberated, the) did not become established.

These hedgehog.s ate hard backs greedily when fed to them in

confinement, but they were not observed to burrow deep

enough into the soil to get at tlie grubs, and it is question-

able whether they would have been of any value as an

agency of control had they become established

Insect eating lizards are very abundant in Porto Piico,

but most of these, belonging to the genus Anolis, are too

small to feed on the Urger hard backs. Further, they are

at woik only during the day, usually on trees, whereas the

hard backs hide in the ground during the day, only coming

out at nightfall.

A large burrowing ground lizard (Ameiva exul) is

mentioned as being a probible feeder on hard back beetles

and prubs.

It may le mentioned that the ^enus Ameiva has a wide

ran e throughout the West Indies, but the several species

are quite localized, many of them being confined to a single

island. Th s species, i^niei'a ««/, has a wider range than

many of the other species of this genus being found upon

Porto Rico, Vieques, St. Thomas, St. Croix, St. John, and

Water Island. (Barbour, Tbos. Mem. Mus. Comp. Zool.

Haivard. Vol. XLIV, No. i, 1914.)

Birds constitute an important factor in the control of

hard back grubs in Porto Rio. The three most important bird

enemies are: (1) the Porto Rican blackbird or 'inosambique'

(I/'Joquifcatvs hrackyp'erux): {i) the bare-legged owl ((?^»i-

nas o nudipes iivdipes\ and
(.'5)

the little blue heron (Florida

caenilea caerulefceiis.) The mangrove cuckoo {Coccy-.us minor

ntii'iies) is also mentioned in this connexion.

Tiie blackbird is regiidcd a-^ the most important of these

enemies because it is very abundant in the districts of Porto

JRico where the hard-back yrubs aie most injurions, namely,

in I he arid coast regions. It was found by observation and

count that over 90 per cent, of ihe grubs exposed by the

plouiihs are pickt-d up by these birds Mr. Smyth goes on

to say that 'when it is considered that a bird is able to

coi.sume more than the ec|uivalrnt of its own weight of food

in twenty-four hours, and that blackbirds during the plough-

ing season of five to six months subsist almcst wholly upon

grubs, one may appreciate the vast numbers of grubs that

they consume,'

INSECT ENEMIES OF HARD-BACK GRUBS IN rOETO EICO.

Mr. Smyth has found that among the insect enemies of

mt'lolonthid larvae and related hardback grubs there are at

least nine species known to occur in Porto Rico Six of

these are Hymenoptera, belonging to the wasp family

Scoliidae, iwo areTacninid files, and one is an Elaterid beetle.

At present very little is known about the parasites of these

grubs in Porto Rico.

Of the nine species mentioned above 'there is direct

evidence of only one of them destroying the grubs of

Phyllophaga (Lachnosterna) This the Elaterid beetle

{I'yrophoruf, liimincsus), larvae of which have been fed upon

Phyllophaga grub.s for long periods in confinement in the

insectary.'

It may be mentioned that this beetle is closely

related to the luminous night flying beetle Pyrophorus
noctilucus, which occurs in .some of these islands. This beetle

is much larger and gives a much brighter light than the

smaller 'fire fly', belonging to the coleopterous family Lampy-
ridae. Very little is known of the hibits of the larva of

noctiliicvs.

No definite statements can be made as to the value of

P. luminosus larvae in ihe control of hard-back larvae under

field conditions in Porto Rico. This species is apparently
confined to the north and west coasts.

The scoliid wasp Campsomeris dorsata is known to

parasitize the common black hard back (Ligyrus tumulosus)

abundantly at all seasons, but there are so far no definite

records of its attacking Phyllophaga grubs in Porto Ricj.

This species of Carap.soraeris (Dielis) is the common

parasite of Ligyrus in Barbado.s, and has occasionally been

found parasitizing Phytalwi smithi.

Mr. Smyth mentions that of thousands of Phyllophaga

grubs collected in cane fields and examined by him. i ot one

has ever been found parasitized by a scoliid egg or larva.

It would appear that the most important parisitic enemies

of these Phyllophaga species in Porto Rico are the two Tachi-

nid flii s {Cryptomeigenia aurifacies) and Kulrixoides jonesii.

Both of these flies are parasites of the adults, and Mr. Smyth
says that further oSservaiions may possibly .•how that these

parasitic flies lay their eggs on the beetles at the time that

thela'terare in iting just before nigh' fall. The number of

fly pupae found in one dead beetle varies from two to nine,

and is iisnally from four to six.

It is further stated that infested beetles that have died

as a result of this parasitism are always found in their burrows

underground.
Like the Pyrophorus beetle mentioned above, these fly

parasites appear to oe found only in the more humid

section of the n'rlh and west coasts, and Mr. Smyth
thinks that the presence ot these three enemies may help to

explain why white giubs are less injurious in the.se regions
than on the dry south coast where there are few or no

Tachinid parasites or Pyrophorus beetles.

INTl'.ODUCTION OF PARASITE.-^ INTO POETO RICO.

After it was found that the native parasites of white

grubs wore tjuite insufficient to prevent the continual increase

of these pests in Porto Rico, the introduction of parasites

from outside was taken in hand.

This Work was begun in 1911 by Mr. D. L. van Dine,

at that time Entomologist of the Porto lUco Sugar Producers'

Experiment Station. A special collaborator was employed
to collect living white grub parasites, or parasite cocoons, in

the L^nited States, and ship them to Porto Rico in living

condition. This work was carried on from June 1911 till

October 1914, first by Mr. C. E. Hood, and later by
Mr G. N. VVolcott.
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During this period a total of 2,500 parasites (adults,

larvae and pupae) were received in Porto Rico, and about

1,000 were liberated. Most of these were scoliid wasps

belonging to the genus Tiphia.
At the same time an attempt was made to introduce

into Porto Rico certain parasitic fungi known to attack hard-

back beetle-! and grubs in other countries.

One .species {Botii/tis tenella) was introduced from

Europe, where it is supposed to have been successful against

the larvae of melolontha.

The other species, received from Hawaii, was the well-

known green muscardine fungus {Metanliiziuni anisopliae).

Spore material of this species was grown in cabinets on large

scale by the plant pathologists (mycologists) of the station

Mr. J. R. Johnston and Mr. J. A. Stevenson, and liberated

in the field. The results have been very variable.

This same fungus has been used on a very large scale

against the sugar-cane froghopper in Trinidad with good
results.

DIAPREPES ABBREVIATUS.

(An omission.)

During a recent visit to St. Lucia a few specimens of

a variety of the weevil Diaprepes alyf/revia'.us were taken on

the leaves of lime trees At first these were thought
to be quadrilineitus. On returning to Barbados these

specimens were compared with the specimens of qwtdri'in-

eatus in the collection recently sent back by Mr W. D.

Pierce, from Washington, and found to be distinctly different.

It was then discovered that these St. Luci i specimens belong

to the variety piunHitus, only one specimen of which is in the

collection. A reference to the Agriculturat A^etvs for June

16, 1917 (Vol. XVI, Xo 39-5, p. 186) showed that ihe name

punctaius had been oinit'ed from the list of Diiprepes gvien

there. This name .should therefore be added after the

variety qtiadrilineatus and opposite the locality St. Lucia,

so that the line will now read 'St. Lucia
| quadrilineatus;

punctatus. I

"
".

J.C.H.

PROTECTION OF FISHERIES IN
TRINIDAD.

To prevent the wholesale and wanton destruction

of small fish within its colonial waters some very

important regulations, which might with advantage be

adopted and enforced in other West Indian islands, for

it is a matter of common knowledge that the supply of

fish has decreased within late years, are published in

the Trinidad Royal Gazette of June 28, 1917, and

were passed under the provisions of Section 3 of the

Fisheries Ordinance, No. 39 of 1916. In view of their

general usefulness they are reproduced in extenso

and are as under:—
(1) The nets to be employed in the waters of the

Colony within one marine league of the coast thereof shall

be the following and no others: —

(1) Drift Nets.—For catching mackerel, king fish

and other large fishes. Length of net not to exceed

£00 feet. Width at centre not to exceed 1-5 feet.

Mesh not to be less than 7 inches in circumference.

(2) Large nets for catchin;/ Mullet.—Length not

to exceed 900 feet. Width at centre not to exceed

12 feet. Mesh not to be less than 5 inches in

circumference.

(3) Small nets for catching Mullet.—Length not
to exceed 900 feet. Width at centre not to exceed
9 feet. Mesh not to be less than 5 inches ia
circumference.

(4) Pocket seines for catching mixel white fish.
—

Length not to exceed 900 feet. Width of pocket not
to exceed 1.5 feet, tapering to 9 feet. Mesh in the

pocket not less than 3 inches in circumference at
end of pocket.

(5) Pocket seines for catching prawns.—Mesh not
to be less than 1 inch in circumference.

(6) Cast nets.—YoT catching bait. Length not
to exceed 6 feet. Mesh not less than 2 inches in

circumference.

(b) In all other fishing grounds in the Colony:—
(1) Gar seines for catching fish other than Cavalli

or Jack fiih.— Lengtli not to exceed 540 feet.

Width not to exceed 1 2 feet at centre. Mesh not-

to be less than 2 inches in circumference.

(2) Cavalli nets for catching Cavalli. Lenath
not to exceed 750 feet. Width not to exceed
36 feet in centre. Mesh not to be less than

7i inches in circumference.

(3) Jack fish net for catching Jack fish.
—Lenuth

not to exceed 600 feet. Width nor to exceed 24 feet

at centre. Mesh not less than 2 inches in circum-

ference.

(4) Cast nets for catching bait.—Length not to

exceed 6 feet. Mesh not less than 2 inches in

circumference.

2 a.—The use of any such net for a purpose o'her

than that specified in the last preceding regulation shall

be unlawful.

(b). The onus of proving that a net in which are

found fish which it is unlawful to take in any
such net shall be on the person using the same.

3. Xo fish less than 1 2 inches in length of the following

kinds, viz : King fi.sb, Spanish mackerel, Grouper, Codfish,

Pomfano, Sorb and Pargue, shall be taken or sold or exposed
for sale.

4. No fish less than 8 inches in length of the following

kinds, viz: Cola, Red fish (Vivanot, Walliacke, and Tete-

ronde), shall be taken or sold or exposed for sale.

5. Xo oysters shdl be taken or sold or expose! for

sale during the months of May, June, July and August
6. No oysters or shrimps .shall be taken within the

area formed by a lino drawn from the mouth of the Dry River

on the East to the mouth of the Diego Martin River on

the West.

Solar Ovens —In view of the scarcity of coal or

wood in many subtropical regions, such as Egypt, the

Punjab and the Karoo of South Africa, it is interesting to note

the report recently made by Sir F. Nicholson, describing
valuable expsriments in the employment of solar ovens.

These consist of stout teak wood boxes, blackened inside and

fitted with a double glass top. Tliey are suitably insulated,

and with this simple apparatus a temperature of from 240°

to 275' Fahr. is eai^ily obtained during the middle of the

day from 11 a.m. to 3 p.m ,
and 290° with the aid of a single

glass mirror. The oven once constructed, the Journal

of the Royal Society nf Arts ioT May 11, 1917, points out,

c"sts nothing, and for all mere baking or cooking purposes it

is a very efficient and cheap utilizatir.n of sun heat, suitable

for many applications.
The disadvantage attached to the

process namely, the hours possible for hot meald being
reduced to those in the hottest period of the day, must not be

overlooked.
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In the editorial of a recent issue of the Philippine

Agricultural Review it is stated that, on an average, 10 per
cent, of every crop is a total loss due to the ravages of insect

pests. A large pare of this damage is so constant and is

produced b)' insects so inconspicuous that the planter rarely

knows of its existence, or, at any rate, is contented to regard
it as a perfectly normal factor of crop production. The

necessity of the application of practical entomology is obvious.

GLEANINGS.

In an Act of the General Legislative Council of the

Leeward Islands which was passed on February 1-t, 1917,

to consolidate and amend the law relating to weights and

measures, the standard measure of capacity of a barrel used in

buying or selling limes was fixed at 26 Imperial gallons.

From a statement, reported in The Board of Trade

Journal, Vol. XCVII, p. 673, the average price of

British wheat per quarter of 8 bushels Imperial measure

(a bushel of wheat.— 60 Imperial tt).) was 78s. 2d. for

the week ended June 16,1917, whereas for the corres-

ponding period in 1914 the average price was only 34s. \d.

Tuberculosis among hogs in the United States appears to

be increasing to a .serious extent. The tuberculous cattle are

the main source of the disease which, according to Farmer's

Bulltlin, No. 781, is most commonly conveyed by feeding

hogs on unpasteurized milk, or by allowing them to feed on

the undigested grain in the droppings of diseased cattle.

Fifty-one margarine factories in Denmark produced in

1916, according to The Board of Trade Journal of

May 31, 1917, 57,000,000 kilos, of margarine. The fat used

by these factories is now mainly of vegetable origin. In 1916,

44,000,000 kilos, of coco nut and other vegetable oils were

employed as against only 10,000,000 kilos, in 1909 (kilo-

gramme = 2'2046ft).

In the Agricvltund Journal of India, Vol. .\II, p. 266,

it is reported th;it Majcr Leather, V.D., F.I.C., Imperial

Agricultural Chemist, has retired after twenty-five years

service with the Government of India. During the course of

his service in India, Major Leather not only did much valuable

chemical investigation but was also very successful in the

training of Indian assistants.

At a recent general meeting of the Agricultural Society

of Trinidad the proceedings of which are reported in the Port-

oJ-Spain Gazette of .July 11, 1917, a resolution was passsed

to ask the Government, in view of the siicces.s which has

attended the Government Cooperative Lime Factory in

St. Lucia, and of the rapidly extending cultivation of limes

in the colony, to assist in the formation uf a similar establish-

ment for Trinidad and Tobago.

In measuring gran a quart of corn meal, according to

Farmer's Bulletin 222, weighs 15 ft), and 1 R. mea.*-

ures 07 quarters. .V bushel of corn contains approximately
* cubic feet. To fiiid the capacity of a bin, find the number

of cubic feet and multiply by I
or multiply by 8 and divide

by 10. Two bushels of ears are ordinarily reijuired to make

one bu.shel of corn, therefore to find the capacity of a crib,

find the number of cubic feet, multiply by 4 and divide by 10.

In a recent communication Mr. W. N. Sands states that

in St. Vincent, preliminary operations were undertaken

during May in all districts of the island for planting up lands

in staple products and food crops. The weather was too dry,

however, to allow of much planting to be done. Indications

pointed to the fact that far larger areas of land would be put
under cultivation than for some years past. The limiting

factor, however, to the extension of tlie area under food crops
is at present the labour.

In the Journal ot the Jamaica Agricultural Society of

April 1917, attention is called to the importance of the rice

industry for the development of which suitable lands are

available in Jamaica. After experiments in feeding horses,

cows, pigs and poultry on rice bran, this by-product of the

industry has become popular as a stock food. What is

known as 'dry land' rice, or rice grown on the same kind of

land as corn is grown, without irrigation, has been grown on

a small scale, and the cultivation is increasing.

In the Barbados OjficialGazette E.i-tra rdinari/, Vol. HI,
No. 59 a, p. 1,289, the following maximum retail prices for

sweet potatoes have been fixed under Act No. 12 of 1914,

namely: (a), sweet potatoes not yet dug but s'i'l in I'le

ground: not more than such a sum per hole as will make the

price of the potato contained in the hole to be not more than

1 \ c. per ft), when the potatoes shall have been dug and

weighed; and (b) sweet potatoes which have been dug out of

the ground: not more that 2c. per tb.

In the Review of Applied Entomology, for April 1917,

.spraying walls, floors and all crevices with a pitch or tar

solution at intervals of two days for a period of ten days is

recommended as a control measure against cockroaches.

Powdered borax both as a solution and in powdered form is

effective. Strong solutions of creo?ote or creolin, or some
commercial contact insecticides have also proved successful.

Carbon bisulphide fumigation may be used in the strength
of 12 It), per 1,000 cubic feet of space.

The I'nited States Bureau of Standards has completed
a very careful determination of the freezing point of mercury,

using platinum resistance thermometers to measure the

temperature. The result of this work, according to the

Ji.urnalof the Ro>,,il Society of Arts, Vol. LXV, No. 3,369,

p. 542, gives
- 3887 C

(
- 37-97' F.) for this point. A knowl-

edge of the freezing point of mercury is of great impor-
tance to thermometer makers, as it marks the lower limit to

which a mercurial thermometer can be used, and furnishes

a method for calibrating or printing the scale belew 0° C,

(32= F.).
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DOMINICA. REPORT ON THE AGRICULTU-
RAL DEPARTMENT, 1916-17.

The occurrence of a hurricane on August 8, the second

within a period of thirteen months, again interrupted the

routine work in the Gardens and Experiment Stations.

In consequence of the injury to the cacao and lime plots the

plot experiments had to be recast and much time was taken

up in repairing the damage caused by the storm.

With regard to the various methods advocated and

adopted for dealing with situations occasioned by these

visitations, it may be correctly stated that, during the quarter
of a century in which the lime industry has been the major

industry of Dominica, no general plan of action has been

evolved for dealing with what is the most serious situation

which the lime planter is called upon to meet. The methods

practised in dealing with fallen trees are described as: (I)

propping back the tree in original position; (2) removing the

upper branches and propping up the trees; (3) stumping the

trees; and (4) renewal of top by means of suckers from the

base of the trunk, and the merits of each method are dis-

cussed in detail. Observations made during recent years
in regard to the sour orange tend to show its great root-

holding power, and, as the hurricanes of 191-5 and 1916

indicate the need of a stock on which to grow the lime to

prevent the wholesale overturning of trees at such times,

experiments have been undertaken in this direction by
budding limes on sour orange stocks.

In the matter of imported foodstuffs Dominica is in

a more favourable position than some of the other

Leeward Islands, for it is computed that for every 100 H).

of flour, corn meal, peas and beans, and rice imported into

Dominica per head of population in 1914 15, Antigua import-
ed 180 B). and St. Kitts 162 lb. per head. The main

obstacle in securing an abundant supply of home-grown

produce to Roseau is the difficulty of ti ansport. The vegetable
most popular with the peasantry is the Dasheen (Coloradn

antiqunrum, \a.r. cscidenta), t\n- ya.va of the Fijians which

was introduced into Dominica from Martinique about thirty

years ago. Another important root crop is the cassava

(Manihot utilissima) which is largely grown in the Windward
districts and forms one of the principal foods of the people

throughout the island. The meal or farine can be stored

for months, and this gives it considerable value as a foudstutf

in times of drought and .scarcity. Though large quantities ot

peas and beans are grown locally, there is not sufBcient

production to meet local requirements and over 40,000 R).

are imported annually. The increased production and con-

sumption would give a better balanced dietary, which would

mean beiter health and more energy to the consumers.

Although in normal times the existence of wild food-plants

and the abundance of breadfruit trees are deplored by

employers of labour as tending to make the people indolent,

Dominica, at the present crisis, is fortunate in having thsee

wild food-plants, namely, the 'Waw waw' or Carib yam
l^Rajania phionxira), the Babaou-lf, a kind of yam, and the

Topee Tambou (Caialhea AUouya), which in times of stress

might be of ine.stimable service.

In the staple industry the lime crop for 1916, calculated
in barrels of a capacity of 4-.55 cubic feet, amounted to

384,298 barrels to which concentrated juice contributed 60,
raw juice 20, fresh limes 10, and citrate of lime 10 per cent.

Although the number of barrels was 6,160 below that of

1915, it is remarkable that such satisfactory results should
have been achieved in spite of bad weather conditions. The
values of the different forms of lime products were: concen-
trated lime juice, £44,379; raw lime juice, £50,452; raw lime

juice cordial, £772; green limes, £47,852: pickled limes,
£415; citrate of lime, £9,244; essential oil of limes, £16,803;
arid otto of limes, £2,43.5,, or a total of £172,352. Compared
with the previous year there was a total decrease in values
of £2,052. The heavy .shipments of raw lime juice during
the past two years have been due in a large measure to the

requirements of the Allied Armies and Navies. It is

unsatisfactory, on the other hand, to note that during the
same period, which has been one of unparalled prosperity in

New York and other great cities, the shipments of green limes
to the United States have fallen off to the extentof 6,000 bar-

rels, and this decrease cannot be attributed to lack of .shipping
facilities or any falling away in the demand, but to the efforts

of those who have made great attempts to build up a sound
trade creditable to the island by the shipment of produce of

the highest quality, being largely discounted by the

Irresponsible action of others who forward inferior fruit to

the market. Proposals were, at the end of 1916, laid by
the Administrator before the newly formed Chamber of

Commerce with a view of organizing a sy.stem for the

inspection of fruit before shipment.

The section of the report which deals with the work in

the recently established chemical laboratory shows that the
number of samples of iime juice sent in by planters is steadily

increasing and deals with the improvement in the manu-
facture of lime products, the chief difficrdty in preparing clean

juice being the treatment of the sediment, which is discu.ssed,
as is also the point of economic concentration.

There is a movement on foot in Dominica to establish

Agricultural Credit Societies similar to those e.\istint; in

St. Vincent, where the etlbrt has met with considerable

success. The assistance most urgently required by the

small owners is some means of dispo.sing of their lime Jrop, and
a scheme has been formulated for the erection of a Govern-
ment Co-operative Factory at Grand Bay, where a crop
estimated at 6,000 barrels is produced annually.

The series of manurial experiments with lime culti-

vation which commenced in 1913, has now come to

an end. Several important general principles in the

manuring of limes have been brought to light, namely,
that the application of a complete manure cf nitrogen,

phosphates and potash has resulted in a substantial and
remunerative increase in crop; tlia; the appl. cation .jf

manure containing nitrogen and phosphates, but uo potash, has

given remunerative increases; that good results appear possible

by the use of nitrogen alone; and that it is not advisable

to apply either phosphates or potash alone without nitrogen.

Although the e.xperiments were not sufficiently prolonged to

demonstrate the value of mulching, the indications were that,

in course of time, the mulched plots would have given yields

comparable with the complete manure plots of limes. The
chief feature of the cacao experiments has been to prove that

by maintaining the humus content of the soil by systematic

applications of organic matter, it is unnecessary to resort to

the use of artificial manures. With a view of ascertaining
the least amount of mulch necessary to produce satisfactory

results, a plot was started in 191.3-14, which received only

2\ tons per acre as against the higher amounts (4 tons and
5 tons) on the other mulched plots.
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PLANT DISEASES.

THE CONTROL OF DAMPING-OFF.
Damping-ofF is the term applied to the failure of seedlings

due to their infection while in a tender state by certain

soil-inhabiting fungi. The reason for the name is the

association of the trouble with conditions of more or less

excessive moisture, whirh favours the development of the

parasite at the same time that it increases or prolongs the

tenderness of the plants. Though not necessarily confined to

seedlings crowded in boxes or seed-beds, it is amongst such

that the afTection usually appears and, by progressive infection,

is able to cause extensive losses Merely reducing the

density with which the seed is sown is often sufficient, by
permitting increased ventilation, preventing the drawing up
of the seedlings, and making the spread of infection more
difficult, to avoid < r reduce the damage.

The longer the soil of the seed-bed has been in use and the

more decaying animal or vegetable material it contains, the

moie likely it is to harbour fungi capable of causing damping-
off. Heavy water-retaining soils are more favourable to the

afl'ectiou than those which are light and porous, and provision
for rapid drainage is one of the most important precautions

against it. Over-shac'ing and close shelter, by maintain-

ing humidity, increase the tendency to it; in these respects,
as in the supplying of water, the conditions which favour
the .seedlings favour the disease, and a mean has to be struck

between slow growth and loss.

The trouble occasioced by damping-off in these islamls

is not so great as might be expected by an agriculturist
accustomed to temperate countries, where warm, humid
weather, such as is asssociated with ideas of the tropics, is

greatly feared in this connexion.

In the first place nearly all the staple food plants, sugar-
caue, bananas, tannias, dasheens, sweet potatoes, yams, cassava,
are raised from cuttings of one .sort or another. Cotton, corn and

pulses, which are raised from .seed, are planted a few seeds

together, in their permanent positions in the open ground.
Of agricultural as distinct from garden crops tobacco, onions,
and limes, which are raised in seed-beds, have been the

plants to suffer most in the West Indies from the affection

under notice.

Xotes on the subject, embodying the results of experi-
ments conducted in the United States, were published in

Volume .\I1I, of this Journal (p. 380). A bulletin recently
received (United Statex Department of Agriculture Bulletin

No. 4oJ) by Messrs. Carl Hartley and Koy G Pierce, states

the conclusions derived from further studies, made on conifer-

ous seedlings.
The authors point out that the methods of prevention

commonly adopted by nurserymen, such as the use of sandy
soil, the u.se of .sand or gravel for surfacing the beds, the

provision of good drainage and ventilation, while often

succes.sful, do not avail to prevent heavy lo.sses under
unfavourable circurastancos, while the withholding of water
often does as much direct harm as the affection which it is

sought to avoid.

The use of imperfectly rotted manure, of lime, of wood
ashes, and of a mixture of eoal and wood ashes are indicated
as having had bad effects.

-

The one means so far discovered which can be relied

upon to give satisfactory results under any reasonable con-
ditions is the disinfection of the soil. The question remains
as to which of the various methods available for this purpose
it is most convenient to adopt. The use of steam or of

formaldehyde has been widely recommended, but these
methods are so expensive as to be impracticable except for

relatively small quantities of valuable material, as in green-
houses or market ^lardens. The method of their application
has been already outlined in this .Journal (Vol. .\III, pp. 7S 9).

For the broader requirements of nurserymen the treat-

ment finally adopted by the authors of the bulletin under
review consists in the application in standard soils of three-

sixteenths of a fluid ounce of commercial s'llphuric acid to each

square foot of seed bed, applied in solution in water immedi-
ately after the seed is sown and covered. This has proved
more reliable than the more expensive methods mentioned
above.

The amount of water used to carry the disinfectant does
not appear to be a mHtter of importance, provided that the

necessary amount of the acid is applied to each unit of area.

The quantity used by the authors varies from 1 pint
per square foot when the soil is wet to 2 pints when the
soil is dry. There is a possibility, especially in light soils,
of a concentration of the acid by evaporation to a strength
injurious to the root-tips, which in practice has been found
to be completely avoidable by watering the beds frequently
during the period of germination. When the root-tips have

penetrated to a depth of half an inch this is no longer
necessary.

There are differences in the amount of acid required for
succe.ssful results in different soils. In sandy soil which was
probably somewhat alkaline, a heavier application, one-fourth
to three-eighths of an ounce, was indicated. In a fine sandy
soil which was piobably already acid, chemical injury to

seedlings was more difficult to avoid, and reduction of the
acid to one-eighth of an ounce was advisable. On heavier
soils the use of five eighths of an ounce produced no injury,
and reduced losses by damping-off to less than 1 per cent.

On a soil with a high carbonate content, evidenced by
a vigorous effervescense when the acid was applied, the
method was found to be ineffective. On this soil the use of

copper sulphate, one-fourth ounce per square foot, gave
good results This substance was applied in the same way
as the acid, and the same precaution to avoid chemical injury
was found necessiry

An interesting indication was given by the experi-
ments of the effectiveness of cane sugar, 2^ oz. to the
square foot, in tlie control of damping-off. "The authors

point out that if some unrefined sugar-bearing substance were
available, it is possible that for certain soils the application of

sugar would become an economically satisfactory treatment.

Experiments on this subject might well be carried out in the
West Indies.

There are secondary advantages to be expected from
sulphuric acid disinfection which may be of considerable im-

portance in some oases. Under appropriate circumstances
a. larger germinati.in percentage is secured, the number of

parasites in the soil is reduced, and the well-kno^vn effect of
disinfection on fertility results in increased growth. Another
valuable effect has proved to be the reduction of weeds owinf
to the greater susce[)tibilily of their seeds.

In considering the application of the methods to local

conditions, it is necessary to emphasize the fact that the
results stated havL- been obtained with the seedlings of
a definite group cf plants, the conifers. It will be necessary
to find by experiment how far they are transferable to the
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seedlings of unrelated plants. In view of the difference of

soils, moreover, such experiments must be carried out in the

situation where the j^eedlings for which it is proposed to adopt
the method are raised.

Some hints are given as to the method of handling the

acid. It should always be dissolved by pouring it into the

water; rever.-ing the process may cause a serious accident.

The solution should be made up in wooden or earthen

containers and applied with watering cans which have been

coated inside with paraffin wax. Boots may be protected by

being heavily greased. Wooden containers should be washed

out, immediately after use, with water containing washing
soda.

W.N.

WEST INDIAN PRODUCTS.

DRUGS AND SPICES ON THE LONDON
MARKET.

Mr. J. R. Jackson, A.L.S., has forwarded the fol-

lowing report on the London drug and spice market

for the month of June 1917:—
The month of June commenced with a somewhat stronger

business tone than has been the case for some time- past, but

this was not expected to continue, as the approach of the

half-year, taken in connexion with the holiday season, always

brings with it a certain amount of depression, even in normal

times: and when in addition to these drawbacks there are the

continued shipping difficulties and dangers, together with

high freights, it cannot be said that there has been much,
if any. general improvement since our report for May. The

following are the chief items of interest.

GIXGEE.

This spice was represented at auction on the 20th of the

month by 933 bags of Cochin and Calicut. Of this some

163 bags of small, rough washed Cochin fetched 70s. per cwt.

White rough brown Calicut was bought in at the same figure.

Some 9.5 bags of Japanese were also offered, but 35 only
found buyers at SSs. Qd. for partly mouldy limed. Quite at

the end of the month the quotations were as follows: 9.5s. to

10.5s. for medium to good Jamaica, and 90s. to 9i!s. (irf.

for common to good common Jamaica, while washed Cochin

was quoted at 70s., brown Calicut at 55s., Sierra Leone at

52s., and Japanese at 4Ss. per cwt.

SARSAPARILL.\.

The offerings at auction on the 28th of the month were

as follows: Mexican 25 bales, Honduras 9 bales, and native

.Jamaica 2 bales. Neither the Mexican nor the native Jamaica

found buyers, the first being held at Is 5d. and the second

at 2.S. Of the Honduras 6 packages were sold privately, the

other 2 packages being held at 2s. id.

CITRIC ACID, CANELLA ALBA, CASHEW HUTS, CASSIA FISTULA,

KOLA, LIME ,7UICE, ANNATTO SEED, AND TAMARINDS.

Citric acid was in large supply ab the first auction on

the 7th of the month, as many as 120 kegs and 16 casks

being offered, and sold at 3s. 3d. per ft. A week later, 3s. id.

was the price quoted, and at the end of the month 3s. 5cZ. was

asked. Canella alba bark was rcprf.sented at auction on the

7th of the month by 10 packages, biit none was sold. At;

the same auction, 55 packages of casheiw nuts were offered

•with a like result, and 25 packages of Cassia Fistula shared

the same fate; kola, however, met, with a more favourable

reception, 51 packages, out of 66 offered, being disposed
of at the following rates: 6-ld. to &hd. pa tti. for 30 bags of

good Java halves: for 21 bags of whole and halves slightly

wormy, 6d. per ft. was realized, and for small slightly-

wormy M. to 5J(f. was paid. At the last auction oa
the 28th of the month, 1 6 packages were offered and
all were disposed of, fair to slightly wormy West Indiaa

fetching ojd. to 6d., while for small, partly broken Java, 5d.
was paid For lime juice there has been but little demand,
owing principally to the difficulty in obtaining sugar for its

proper preparation as a drink. At the end of the month fair

raw We.st Indian was quoted at 2s 9d per gallon. Fair West
Indian distilled oil of limes was selling at the end of the

month at 8s. per ft. For annatto seed there has been no
demand. At auction at the end of the month as many as 55
packages were offered but found no buyers. It was reported
at the beginning of the month that tamarinds had advanced
in price, and that 40 barrels of Antigua had been sold ia

bond at 35s.

THE WISLEY LABORATORY.
The Royal Horticulture Society's garden at Wisley

in Surrey, England, is described in Tke Field for April
7, 1917, as having great capabilities. In addition to
the experimental ground for fruit, vegetables, and

flowers, it possesses a range of glass houses wliich

are devoted to special cultures and trials, and the rock

garden is one of the largest and best designed in the

country. Wisley is therefore well equipped for training and

teaching purposes, for the advancement of horticulture, and
the society is in a position to accomplish great things. The
latest addition is a range of buildings to serve as a laboratory
for scientiGc research, and the society is to be congratulated
on the pictui'esque character of the buildings. They not only
add a feature of real beauty to the gardens, but they give

promise of useful work. They are fitted with electric lighti

and heated with hot-water radiators. The rooms are in four

sections, botanical, chemical, mycological, and entomological
A large room is fitted as a library and he. barium, with

cupboards for 80,000 sheets of dried specimens of plants of

horticultural importance, and shelves for 8,000 books required
for the immediate purpose of research, scientific periodica's,

and so forth. The cost was £8,000.

Wisley is now our leading school of horticulture Already
a considerable number of young men have had the advantage
of a course of training there. The war has, unfortunately,

interfered with this department of the society's work, but in

view of the great need of horticultural effort and of the

importance of a proper knowledge of the arts of cultivation,

it m ly be expected that, when the war is over, Wisley and

other schools of horticulture will be taken full advantage of

by the young men and women who desire to become etficienti

workers m tbe great and nationally important department of

gardening.

The Salt Industry of the Turks and Oaicos
Islands. —In their report on an inquiry into the conditioa

of the salt industry of the Turks and Caicos Islands tha

Committee appointed for that purpose summarize theiit

recommendations as follows: (1) tlie establishment of a com-

mercial agent to promote the sale of silt; (2) the necessity

for CO operation; (3) the appointment of a supervisor or

inspector: (4) the introduction of a bankiag .system; (5) the

erection of sheds to avoid wastage of product, and (0) the

improvement of .shipping facilities



256 THE AGRICULTURAL NEWS. August 11, 1917,

MARKET REPORTS.

London.—The West India Committee Circular,

June 28, 1917.

Arrowroot—5rf. to ^i^d.

Balata—Block, 2/'.ti
to 3/4; Sheet, 3/10^ to .S/llf

Beeswax—No quotations.
Cacao—Trinidad, no quotations; Grenada, 70/ to 81/tj;

Jamaica, no quotations.
CoFFEB—Jamaica, no (quotations.
Copra—£46.
Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, 41 d. to iod.

Fruit—Bananas, no c|uotations; Oranges, no quotations.
Fustic—No quotations.
Ginger—Jamaica, no (|uotatioiis.

Honey—Jamaica, no (juotitions.
Isinglass—No quotations.
Lime Juice—Raw, no quotations; concentrated, no quota-

tions; Otto of lime (hand-pre88ed),»16/- per ft>.

Logwood—No quotations.
Mace— llrf. to 2/::.

Nutmegs—~d. to 1/2.

Pimento— 3|</.

Rubber—Para, fine hard, 3/-: fine soft, no quotations;

Castilloa, no quotations.
RrM—Jamaica, "/-.

New York.—Messrs Gillespie Bros, i Co.,

3, 1917.

July

Cacao—Caracas, 12ic. to 12|c.; Grenada, 12c. to 12ie.;

Trinidad, life, to 12c.; Jamaica, lO^c. to lljc.

Coco-nuts—Jamaica and Trinidad selects,^ $42-0'> to

$43 00; culls, $24-00 to $2500. . ..._

Coffee—Jamaica, Itijc. to llAc. per lb. J . .

Ginger—17c. to 20c. per ft.

Goat Skins—Jamaica, 80c. ; Antigua and
'

Barbados, 70c.

to sOc; St. Thomas and St. Kitts, (>!ic. t.' 7&i;, per ft.

Grape Fruit-Jamaica, *2ii0 to $2-50.

Limbs—$6-50 to 87 50.

Mace—39c. to 43c. per ft.

Nutmegs—20c. to 21c.

Oranges-Sl-75 to $2 75.
Pimento— ti|c. per ft.

Sugar—Centrifugals, 96°, 6-.")2c; Muscovados, 89°, 5'66c. ;

Molasses. 89°, 5-.">0c. all duty paid.

Trinidad.—Messrs. Gordon, Grant & Co., Jnly 2(»,

1917.

Cacao—Venezuelan, $13 50; Trinidad, 812-50 to $13-00.

Coco-Nui Oil—$110 per Imperial gallon.

Coffee—Venezuelan, 12c.

Copra—7o. to 7|c. per tt..

Deal—No quotations.
Onions -$7 00 per 100 tt,.

Peas, Split—$11-00 to «12(l0 per bag.
Potatoes—English, $6-.5<i per 100 ft.

RiOB—Yellow, $8-.")0 to f'.tOfJ; White, $6 75 per bag.
SroAB—American crushed, no quotations.

Barbados.—Messrs. T. S". Garraway & Co., July 24,

1917.

Arrowroot—$10 00 per 100 ft.

Cacao—$12 00 per 100 ft.

Coco-nuts—$26 40 husked nuts.

Hay—No quotations.
Manubes—Nitrate of soda, no quotations; Cacao manure,

no quotations; Sulphate of ammonia, no quotationfl.
Molasses—No quotations.
Onions— $4-50 to $5-00.

Peas, Split—$12 00; Canada, no quotations.
Potatoes—S7 -25 to $'.>-50.

Rice—Ballam, SlO-00 to SlO-50; Patna, no quotatiooa;
RangooD, no quotations.

Sugar—Muscovado centrifugals, $450 to $5-00.

British Giiiana.—Messrs. Wieting i Richter; Messrs.

Sandbach, Parker & Co.

ARTICLES.



THE AGKICULTUEAL NEWS

Publications on sale of the Imperial Department of Agriculture
FOE THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1. No. 1. Out of print. No.s. 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, XII, XIII, XIV and XV:—Price 2s. each; Post free 2s. 8d., where

complete. (Ill, 2. IV, 3; and V, 2 and 3 are out of print.)
Volume XV, No. 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks 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 f
work on sugar-cane and manures, the full official reports of which have only a limited cdrculation. The numbei

issued up to' the present time is eighty-two. Those mentioned in the following list are still available; the rest are out of print.

Sugar Isddstry. General.

Seedling and other Canes at Barbados (7) ^d (22) Scale Insects of the Lesser Antilles, Part I, price
in 1900, No. 3, price 2d.; in 1901, No. 13; in 1902 4^-; Part II., price 4rf.

No. 19; in 190.3, No. 26;'in 1904. No. 32; price 4d. each. (*3) Cotton Seed and Cotton-cake-meal on West Indian Planta-
tions. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (60) Cotton Gins, How to Erect and Work Them. Price 4rf.

in 1903-5, No. 40; in 1904-6, No. 44; in 1905-7, No. 49; (^5) Hints for School Gardens, Fourth Edition.

in 1906-8, No. 59; in 1907-9, No. 62, No. 66, price 6rf. each. (71) Insect Pests of the Lesser Antilles. (Handbook). Price

(unbound) \s. 3d. Bound in cloth, 2s. 3c?.

Seedling and other Canes in the Leeward Islands, (72) Lime Cultivation in the West Indies. (Handbook). Pricem 1900-1, No. 12; in 1901-2, No. 20; in 1902-3, No. 27; (unbound) 9d. Bound in cloth, Is. M.
Fon'^rffi -vr V/" ^'',n^n«'/°T:T ^^In" ^^'^tn-J o^°;T^^'i" (73) Root Borers and other Grubs in West Indian Soils.
1905-6, No. 4b; m 1906-7, No. .50; m 1907-8, No. 56; Price 6d

^if'e^^'
'" ^^^^'^' ^"' '''^'' '" ^^"''"^"' ^"' ^'''

(^4) Cotton Cultivation- in the West Indies. (Handbook). Price

(unbound) 9d. Bound in cloth, Is. 8d.

Blanurial Experiments with Sugar-cane in the Leeward Islands,
(75) Insect Pests of Sugar-cane in Antigua and St. Kitts.

in 1902-3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42; ,„,,, K^'?^' p" p . j
in 1905-6, No. 47; in 1906-7, No. 51; in 1907-8 No. 57 '^ ^"'^'^" ?°™- ,^A ^1 Pvi.. 9^
;„ inoQ Q -vT 1-4 mnn /ii AT oo < j u (77) EiTSipelas and Hoose. Price 2d.m 1908-9, No. 64; n, 1909-10, No. 68; price 4d. each.

^^^ Onion Cultivation. Price 3d.

„ 1^ • . , T -IT,, (79) Root Diseases of Lime Trees in Forest Districts. Price 3d.
Sngax-caneExperniients 111 the Leeward

^^^^^^^^^ (80) Hints to Settlers in St. Lucia. Price 6d.
in 1910-1]

;
in 19J 1-12; in 1912-1.3, in 1913-14, price Is. each. (gj) Agricultural Resources of St. Lucia. Price 3d.

(82) Indoor Gardening for Schools. Price 6d.

The above will be supplied post free for an additional charge of i'/. for the pamphlets marked 2rf.; Id. for those

marked 4d. and for Nos 73 and 7.5; Ud. for No.s. 40, 44, 49, -59, "62, 63, 67 and 74. Postage for No. 71, id.

and for No. 72, 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, 1 hd. The subscription price, including postage, is

2». 2d per half-year, or 3s. 3d. per annum. Volumes IV to XII 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 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. Grenada: Messrs. Thos. Lawlor &, Co., St. George.

West India Committee, 15, Seething Lane. St. Vincent: Mr. J. D. Bonadie, 'Times' Office.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Niles, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Beidgewater, Roseau.

Street, Kingston.
- Montserrat: Mr. W. Robson, Botanic Station.

British Guiana: The Argosy Co., Ltd., Georgetown. Antigua: Mr. S. D. Malone, St. John's.

Trinidad: Messrs. Muir-Maeshall & to., Port-of-Spain. St. Kitts: The Bible and Book Supply Agency, Bassetekeb

Tobago: Mr. C. L. Plagemann, Scarborough. JS^evis: Messrs. Howell, Bros., Charlestown.

Canada: Lewis W. Clemens, 81, Yonge Street, (Royal Bank Building) Toronto.
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THE BEST MANURE FOR COLONIAL USE
IS

Dissolved (Soluble) Guano
FOR SUGAK-OANE AND GENERAL USE.

APPLY TO LOCAL AGENTS OR DIRECT TO:-

The Anglo-Continental Guano

Works, Ijtd.
Dock House, Billiter Street, London, E.G.

Barbados Ag'ents: James A. Lynch & Co., Ltd., Bridg'etown.

JUST IHiSUELi.

WEST INDIAN BULLETIN, Vol. XVI, No. 2.

Containing the following papers:
—Note on the Kecovery of

Sugar at Gunthorpes Factory, Antigua, 190516. by
Sir Francis Watts, K.C.M.G., D.Sc; The Identity of

Fibre-Agaves, by Professor L. H. Dewey (with a key to

Sisalanae in the West Indies by William Trelease); On the

Inheritance of the Number of Teeth in Bracts of Gossypiuni,

by S. C. Harland, B.Sc ; Note on the Significance of the

Results obtained in the Dominica- Manurial E.xperiments

with Cacao, by W. 11. Dunlop; The Characters of certain

Soils in the Area Devasted by the Eruptions of the Soufriere

of St. Vincent in 1902 3, by H. A. Tempany, D.Sc: A Note

on the Gall Patches in the Soils of Antigua, by H. A Tem-

pany, D.Sc. ;
Note on Lime Requirements of Soils for Partial

Sterilization, by H. A. Tempany, D.Sc; The Fungi of the

Internal Boll Disease, by W. Nowell, D I.C.; Poisonou.s Fishes

in the West Indies, by W. K. Dunlop.

PRICE 6d. each. — POST FREE 8d.

BORDEAUX MIXTURE.
For use in mixing the above, we stock

SULPHATE OF COPPER.
Bordeaux is recognized as the best mixture for destroy-

ing fungous pe.sts on the rind of the cane plant prior to

planting.

Assure a good spring, by using this mixture.

To be obtained fpom

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

WHITE PARK,
BRIDGETOWN, B^ '?»'- 'V-:)OS.

DEPARTMENT PUBLICATIONS.
ha-Ndbook: series.

Insect Pests of the Lesser Antilles. Pp. 210, Figs. 185. Price (unbound) Is. 3d.
Bound in cloth, 2s. 3d.

Lime Cultivation in the West Indies. Pp. 136, Fig's. 17. Price (unbound)29rf.Bound in cloth. Is. 8/.

Cotton Cultivation in the West Indies. Pp. 118, Figs. 35. Price (unbound);9ABound in cloth. Is. Sd.

Printed at Office of Agricultural Reporter, 4, High Street, Bridgetown, Barbados.
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Some Tick Facts

A single Female Tick "*<W l<^^ ^ "»a"y <'s 5,000 eggs. The progeny of one single

Fanale Tick ^<^y» ^'" 'A« coune of seven months, come to number 6,750,000,000 individuals.

c*tt:.e tic;:

1. H gorged ticks are crushed, it will be found that their

intestines are completely filled with a dark, thick mass

of blood-svhich has been sucked from the animal host :

this blood should have gone to the formation of milk,

flesh, and the laying on of fat

2. A Female Tick, when fully gorged with blood, n»ay

weigh as much as 30 times more than before it began
to engorge.

3. A beast, badly infested with ticks, weighed 730 lbs. It

was freed from ticks by dipping, and two months
later—its food and general treatment remaining the

same as before dipping—it had gained 285 lbs.—a daily

average gain of 4f lbs.

4. No less than 28 lbs. of Ticks were taken from a horse

which died from anaemia resulting from gross tick

infestation,

5. A large number of tick bites o\n a limited area of :^kin

may be followed by infection with pus-producing

organisms, giving rise to small abscesses which may
develop into ulcers. The discharge from such sores—
or even the mere oozing of blood serum through the

lick punctures—keeps the hair moist and matted ; in

such areas fly eggs are laid and hatched, resulting in

infestation with destructive maggots, causing ulcers

and other complications tliat will require medical

treatment.

6. In the United States, the death rate amongst cattle in the

Tick areas is three times higher than in the areas free

Ironi ticks.

7. Ticks only stop on an animal for three weeks ; dipping
or spraying must therefore be done not less often than

ever\- three weeks in order to catch ticks before they

drop off.

ft. The perforations of the skin caused by tick bites

facilitate the entrance of various kinds of disease germs.

9. Ticks prevent cante maturing normally, and this

necessitates Beef Cattle being kept until they are 3 or

more years old. Cost of two years extra feed and care,

and interest on capital tied up, involves a heavy

additional outlay, the necessity for which can be

entirely avoided by the adoption of thorough tick

destruction measures.

10. The total annual loss sustained in tlie United States

as a result of ticks is enormous. §100,000.000

(£20,000,000) is the amount named by the United .States

Department of Agriculture.

11. If ticks are not kept under control, young animals may
never become fully developed, but remain thin, weak,

and stunted, and thus the more easily succumb to

diseases, as a result of lowered vitality.

12. Newly-hatched ticks can live as long as eight montlis

without food, even during the colder season.

13. Hides from animals that have been infested with ticks

are graded as No. 4 quality: the same hides if free

from tick marks would grade as No. 2 quality. The
difference in price between these two qualities is three

cents a pound. Therefore, on an average hide, weigh-

ing 42 lbs. the loss due to ticks would be more than .| 1.26.

14. It h.is been calculated that a single beast may, as a result

of Tick infestation, lose as much as 500 lbs. of blood in

a season.

15. In a carefully conducted test it was found that tirk-

infested cows lost an average of % lbs. in weight,
while the cows free from ticks gained during the same

period an average of 44 lbs., both lots of cows being
fed exactly alike.

16. The presence of ticks on cattle is a serious drain on the

animals' systems, one consequence of which is that the

amount of milk produced by cows is diminished. In one

experiment, cows badly infested with ticks produced
42^!> less milk than cows kept free from ticks.

COOPER'S CATTLE TICK DIP

Mm* received the official approval of the following Countrlet:

Ugion at Snutb Africa. Northern Rhodegia. Brazil, Basutolaid,

Nyasaland. Swaziland, Southern Rhodesia, Madagascar,

British Ensi Africa, flerman East Africa, Portugnege Eait Afrlci,

Portuguese West Africa, Egypt. Argentine Republic, Queensland,

United States of America. New South Wales,

Northern Territory of Austrnlia.

WEST INDIAN AGENTS
«T. KITTS: S. L. Hnrsford & Co. ANTIOIA : Bennett. Br -«nn * Co.

JAMAICA: D. Hender.-^on & Co., kini;.«ton.

(Jkl-;\ADA: Tliomson. Ilanke> & Co.

BARBAtK).'^: Barbados Co-operative Cotton Co.. t.td.

BAHAMAS: W. N. Twynatn. ^as.•iau.

TRtNIDAI): T. Oeddes Urant. Port of Spain.
BRITISH QUIANA: -Sandbacll. Parlier & Co.

ST. VINCENT: Corea & Co., Kingstown. NEVtS: 5. I). Molone.
DANISH \\ (;sT INDIES: A. .Schmiegclow. St, Ci .,ix.

IWONTSERRAT: W.I lewellyn Wall. DOMINICA: Hon. H. A Frsniplon.
ST. Ll'CIA: Itarnard Son.s &. Co., Ca.strie^.

Manufacturers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England.
BRANCHES -

Toreilo, Chicago. Sjiaty, Melbaorac, Auclilud, Bncaos Aires, Moate Video, PuDta Aito*%, East London, Odeua
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Scientific and Industrial Research.

•HE war has directed attention, as never

'before, to the intimate relations between

[.science and modem industry, as well as to

»he imperative necessity for fostering these relations,

and, in a foreword contributed to a book on Warfare

Work, the British Premier observes: 'It is a strange

irony, but no small compensation, that the making of

weapons of destruction should atford the occasion to

humanize industry. Yet such is the case. Old preju-

dices have vanished, new ideas are abroad; employers
and the State are ail favourable to new methods.' In

the work of reconstruction at the conclusion of peace,
co-ordination of science with industry, and the utili-

zation of the dependence of modern civilization on

science will be powerful agents. The British industrial

world is, by degrees, coming to see that the limits of

development attainable by accumulated experience
ha\e been reached, and that empirical facts are not

a safe or sufficient basis for full development in

agriculture or in any other industry. Research is now

regarded by those who have not a narrow conception
of life as essential to evolve both facts and the funda-

mental principles underlying facts.

Up to the present the idea has prevailed to too

great a degree that pure science or research, and

industrial or applied science are antagonistic. Those

engaged in industrial pursuits have been inclined bo

consider that because pure science deals largely with

principles it is necessarily impractical. As was perti-

nently remarked many years ago by a distinguished

scientist, applied science is nothing but the application

of pure science to peculiar problems. How closely

allied they are is well illustrated by the research

work of Pasteur, resulting in the discovery of the gerat

theory, the discovery of which prevented the extinction

of the silk industry in France and was instrumental

in eradicating anthra.x. Pasteur's theory was als«

practically applied with beneficent effect to humanity
in surgical operations by Lister, who, by an inspi-

ration of genius, perceived the analogy between

the changes occurring in the fermenting liquid and

the suppuration in au open wound. There is no

reason, therefore, why pure and applied science

should in the future remain divorced; the benefit*
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from their closer alliance will be incalculable. Pure

science in the past has owed much to observations and

suggestions external to the laboratory and study, and

it will be for the good of mankind at large if the

relationship of scientists be so ordered that they

receive a stimulus of a wider and more practical outlook

than is attainable under the limitations of an academic

system of syllabus and examination. As the future

will be an age of specialization and co- ordination, it is

an important point that the specialists be men actively

engaged in the work which is their specialty. It is the

duty of men of science and of leaders of industry to

exert themselves to the utmost to secure due recogni-

tion and participation of science in the gigantic problems

of national and international readjustment with which

the world will shortly be confronted.

The Report for 1915-16 of the Committee of the

Privy Council for Scientific and Industrial Research

states clearly and definitely that pure science is the

necessary precedent of industrial applications, and

efforts are being made on the part of British indus-

trialists to promote original research both by individual

and co-operative assistance. In the United States

of America there has been an earlier recognition than

in England of the large part played by the systematic

application of science in the rapid progress of German

trade. The Mellon Institute of Industrial Research,

the Carnegie Institution, and the Rockefeller Institute,

all of which have been founded in the present century,

are magnificent instances of the recognition by private

men of the supreme necessity in the advance of

civilization for encouraging pure science in the

troadest and most liberal manner, while the Federal

Department of Agriculture is alive to the same need, as

is shown by the fact that nearly 2,000 trained specialists

are engaged in its laboratories in scientific investigation

and research. The scheme of organization of the Rocke-

feller Institute is uf special interest, as it is regarded

by many as ideal for a scientific institution established

for a specific field of research. The experience of the

institute in regard to scientific investigation is that the

best method is to map out a field in which the most

pressing problems arise: then to obtain the best man

available in each branch, and to allow him to associate

With himself collaborators to attack the problems in

the most effective manner. Many of the leading

industrial firms in the United States have also

established research laboratories on an extensive

scale; one company, for instance, which specializes in

the production of serums and toxins, having a scientific

staff of more than sixty graduate chemists and

bacteriologists.

In no sphere of industry, perhaps, is the union of

science and practice, of head and hand, of such conse-

quence as in agriculture. The publication bj' the

English Board of Agriculture of a comparative study
of British and German agriculture has served to direct

attention to the lower producing power of the former,

and the far smaller efforts devoted to promoting agri-
cultural research: and it is stated that the great
advance achieved in Germany during the last quarter
of a century is largely due to the co-operation of

science with practical farming. Throughout the present

war, the agricultural colleges and experiment stations

have rendered useful service, and have demonstrated

more convincingly than ever the dependence for devel-

opment of agriculture upon research. Unfortunately,
research facilities have been disproportionate to the

need, owing to science having not been regarded in its

true light in the past. It is to be hoped that the new-

conditions will do much to strengthen and stimulate,

throughout the Empire, development of scientific

agriculture, for if the Empire is to meet with success

the problem of becoming self-supporting as regards

foodstuffs, it IS imperative, so far as science permits,
to make our agricultural knowledge e.xact by learning

by research the action of the laws which find .applica-

tion in agriculture.

DEPARTMENT NEWS.
Mr. F. H. Waikins, IS.O., having been requested

by the Secretary of State for the Colonies to act as
Colonial Secretary of the Leeward Islands, has left for

Antigua to take up that office. The Governor of
Barbados has consented to allow the Reverend C. H.
Branch, B.A., to perform the duties of Scientific
Assistant.

Arrangements are in progress to enable Mr. S. C.
Harland, B.Sc, Assistant Agricultural Superintendent,
St. Vincent, to carry out investigations with Sea Island

cotton, under the direction of the Imperial Department
of Agriculture. Provision for this service is beino-
made by the Department of Scientific and Industrial

Research, lately established by the Imperial Govern-
ment.

In 1911) an Act was passed iu the Imperial IJiet of

Japan, to grant subsidies to the amount of 2,000,000 yens
(yen = 2*. O^d.) spread over a period of ten years to the
establishment of a .scientilic laboratory in Tokio, and the

Imperial Household has also decided to donate 1,000,000
yens to the uudtrtaking. The laboratory will be completed
in ten years time, and it is intended, as is stated in The
Board of Trad,- Journal, Vol. XCVII, p. GCS), that researches
in connexion with electrical and electro-chemical industries,
chemical and other products industries, and processes will be
carried on.
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JAPANESE SUGAR INDUSTRY.
A considerable development his taken place in the

sugar industry of .Japan. In Formosa, too, the expinsion
has been striking. In Japan itself, as a result of Government
assistance, there has been an increase in sugar production,
llie average output for the past few years having been

1,2.50,000 piculs. With sufficient protection and State aid
the Japanese output may eventually rise to 2,000,000 piculs.
<;f the present output, 80 per cent, is black sugar, and 20

per cent, is a very low grade brown sugar, but the authorities

are taking steps to secure the production of centrifugal
sugar. [A picul= 133^8).]

The chief part played by Japan proper in the sugar
industry is in refining. The first refinery was established in

1S96, and according to a report from the British Embassy at

Tokyo, there are now eight refineries with a capacity of 1,300
tons per day. Exports from Japan consist almost wholly of

refined sugar, the average annual export of which in 1912,
to 1913 and 19U amounted to 1,300 000 piculs, valued at

12,000,000 yen. The principal market for Japanese refined

sugar is China, where it is said to be gradually supplanting
Hong Kong sugar. [A yen = 2s. O^d.]

All Recoeds Broken.

The development of the sugar industry in Formosa was
taken in hand by the Government in 1902, and regulations
were promulgated for its encouragement. As a result of

generous Government assistance which took the form of the

employment of experts, the establishment of an experimental
station, subsidies, and the loan of machin' ly, the production
of sugar in Formosa increa.sed rapidly. Production prior to

1902 had never reached 1,000,000 piculs; but by 1906 it

bad risen to 1,280,000 piciils, and by 1910 to 3,77.5,000

piculs.
In 1916 all records were broken, the estimated output

being 6,200,000 piculs of centrifugal sugar, and 700,000
piculs of brown sugar.

The first charter for the erection of a modern sugar mill
in Formosa was granted in 1901, and there are at present
fourteen companies owning thirty-seven crushing factories,
with an aggregate crushing capacity of 27,240 tons per day of

twenty- four hours. The total paid up capital of these com-

panies amounts to 56,175,000 yen. Although the export of

sugar from the island to foreign countries was considered to

be a matter of secondary importance, attention is now beinc
turned to the export trac|e. the supply having overtaken the
home demand. (The Pall Mall Gazette, May 29, 1917 )

GREEN DRESSING AND FALLOW.
It has been nbserved that the productive power of arid

and semi-arid soils is more often limited becau.se of an
insufficient supply of moisture, or because of improper
physical and biological conditions than because of a lack

iif certain fertilizing elements. In more humid districts

these defects may generally be corrected by the u.se of

systems of crop rotation, but under arid conditions rotation

is difficult owing to the limited number of crops adapted to

those circumstances.

To overcome this deficiency of crops, a year of fallow,
and the addition of organic matter to the soil by cover crops
have been advocated. The year of fallow is recommended

primarily as a raoistn re-conserving measure to make possible
an adequate supply of moisture in the soil for a maximum
4:rop at all times, while the cover crop is recommended as

a means of miintaining the supply of humus la onL^r to
secure information as to the value of these treatments, a
series of experiments, rep )rted in Bulletin No. 270 of the
Agricultural Experiment Station in California, has beea
conducted on the University Farm at Denis, and the
results ob-ained in the^e

i..v.>stigations, especially as to
green dressings, should be of interest to West Indian
planters It has been shown thic the marked decline in
what production in California has been ciused by the
deleterious efifects of continuous one-siled cropping, together
with inadei]uate cultivation. The year of fallow is one of
the most efi'ective means of retaining the productive power of
semi arid soils, and although the use of green manure crop*
increases the productivity, it does not do so to the same
extent as the bare fallow, and the organic matter added to
the soil by these crops appears to be practically lost by
oxidation in the following year \toreover, as the use of
cover crops, even if they be legumes, does not seem to
increase the content of humus or of humus nitrogen to any
appreciable extent, their favourable eflfeus so°fre(iiieutly
observed must be attributed to other causes than to aa
inciease of humus in the soil.

WASTAGE IN MANURE.
One of the chief uses for keeping cattle on an estate i*

to obtain manure, and there is great loss if the manure is-

wasted. On many estates, for want of sufficient labour or
for other reasons, the manure i.s allowed to remain in the

pen until most of its richest properties are lost, but a certaia

percentage of was'.e is avoided if the manure is luix-d with
the litter of cattle or with earth. Some interesting experi-
ments, reported by the late Dr. N, H. J. Miller in the-

Annual Keport of the Chemical Society, for 1916. on the-
effect of straw in farmyard manure, showed that, whilst
a mixture of cow and horse manure without straw lost more
than 5 per cent, of its nitrogen in four weeks, the addition
of 8 per cent, of wheat straw resulted in gains of nitrojen

amounting to 3 7 to 48 per cent. In each case there was
a great increase in the number of bacteria especially when'
straw was added. Azotobacter was not identified: i^. was
however, found that the activity of the nitrogen-fixin"

organisms was greatest in the manure with straw.

In another series of experiments, made to a.scertain the
effect of different kinds of litter, it was found that all the

manures, with or without litter, gained nitrogen in the first

four weeks. From the fourth to the eighth there was a fairly

rapid loss of nitrogen, so that in the end all the manures
contained lesi nitrogen than at the commencement.

The amount of nitrogen as amtmnia, which varied from
07 to 1-7 per cent, of the total, showei a tendency to

increase in the second week, after which there wjs a fall, b'lt

the proportion of ammonia was never very large. The nitro-

gen soluble in water, representing 41 to 48 per cent, of the

total, decreased rapidly during the first four weeks, and the

total losses amounted to 70 to 90 per cent, of the initial

quantity.

Cacao planters in the West Indies are having to face

stiong competition in this article from the Gold Coa.-.t.

According to late Market Reports from Messrs. Gillespie
Bros i^- Co. the prices of c icao continue to decline ortinc

to the very large importations from Sanchez and Accra.
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THE MAKING OP COCO-NUT BUTTER
Owing to the high price of butter, numerous inquiries

are being made in Jamaica and elsewhere how to make coco

nut butter. At present, coco-nut butter is largely used

in Great Britain and France in place of dairy butter, and

even before the war it was well known in Germany. It might
be used wherever dairy butter is used. The process of making
butter is described in tlie Journal of the Jamaica Agricul
tural Society of February 1917, as follows : Grate or grind
in a mill the meat of the nut as fine as possible, and for the

meat of each average nut add a pint of boiling water. Put
this in a press, sn that the milk can be squeezed out separate
from the pulp. This milk can be used in place of cow's milk

for any purpose, and is especially good with stewed fruit. To
make butter, this milk can be separated in a separator, or

allowed to stand in a pan to let the cream rise, which it

should do in about the .same time as the cream in cows milk.

The cream can be .set to ripen, and be subsequently churned

in the usual way. The whole process is in every respect the

same as in making dairy butter. Wash out the butter milk

and add salt to taste. As a rule, this butter is white, and
annatto colouring can be added. According to the size of

the nuts, it should take six to ten nuts to make a pound of

butter The churning should be done in a cool temperature,

say, between 60 or 70 degrees.

ONION INDUSTRY IN MONTSERRAT.
The report on the working of the Montserrat Onion

Growers' Association for the year 1916-17 affords interesting

reading, for it shows the benefits to be derived by cooperative
association even when practised on a small scale.

The method of working followed on the same lines as

in the previous season, and the nett return to the members
shows a decided improvement on last year.

Twenty one members joined the Association iu this

season, compared with thirty in the previous year, the falling
off in membership taking place only amongst small growers.

The local (iovernment again agreed to finance the

Association to the extent of £200 on a 3 per cent basis, £85
ot this onlj' being used.

Four additional racks were added to the existing series

at the Onion House at a cost of £3 94. 6rf., which amount
was charged to current expenses. The Onion House was

opened to deal with the crop on January 1 7, and closed on

April 14, so that the work there was continued just one

month longer than in the previous yeai
Members were, as in the previous year, allowed to

deliver onions either on strings or loose, at their convenience,

and, except in very few instances, newly reaped loose onions

without the lops were delivered. A stock of barrels was
laid in with a view to catering for the Barbados market,
where onions on strings are preferred, but the deliveries of

onions on strings ^wre insufficient to make use of more than

a portion of these, and, in any case, in the absence of better

methods of stringing the onions, it is inadvisable for the

Association to continue this method of shipment.
Considerable expense was saved at the Onion House by

dispensing with the grading table, the onions all being

graded into three sizes by the eye, a method that is found

to work quite satisfactorily.
The total amount of green onions delivered was 55,iS57 lb.

compared with 55,022 lb. in the previous year, and as the

total amount of cured onions actually shipped was 45,140 lb
,

there was a loss in handling of 19 per cent, compared with

a loss of 17 per cent, in the previous season. The extra loss

on handling is no doubt due to the considerably larger

proportion of onions sent in in a green condition, the

stringing of onions being more general in the previous season.

The onions from one district were penalized to the extent

of 10 per cent, owing to the excessive loss from bacterial rot

after delivery, and this reduced the total nett deliveries of

green onions to 54,344 lb.

The weight of onions destroyed in the building by
bacterial rot was 3,294 Bb. compared with 4,239 ft. in the

previous season, the drier season evidently resulting in a

reduced tendency to develop this disease.

The shipments of onions totalled 812 crates and 19

barrels. The following figures show the destination of the

various .shipments, and the approximate average nett price

per pound received, c.i.f.;—

Destination.
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AGRICULTURAL EDUCATION .AND
RESEARCH.

In an able article entitled 'Tlie Genuin Challenge to

Britiili Aariculture', which appears in the Journal of Ayricul-
tvre of Victoria, Vol. XV, Part 4, p. 128, the Agricultural

Superintendent of the Colony ciisiders that apart from her

economic policy, which has been systematically directed to

produce sufficient foodstuffs within her own territory to feed

lier rapidly increasing population, Germany's progrets may be

largely attributed to her comprehensive system of agricul-
tural educati'in and research.

Despite her unfavourable climate and average quality
of soil, German production

— measured in terms of aggregate
output per farm, or average yield per acre—stands at the

head of the agricultural countries of the world. The aim
of the scheme of education was the union of science and

practice, and perfection in technique. Germany organized
a scheme of education which provided for:—

(1) The adult farmer, by the establishment of legally
constituted Chambers of Agriculture, a Central German
Agricultural Council, and by providing experimental stations,

peripatetic instructors, and literature relating to every phase
of plant and animal husbandrj.

(2) The youth, by means of graduated agricultural
instruction extending from the schools to the Agricultural

Colleges and the Universiiy.

(3) For research, by providing well equipped Agricul-
tural Experiment .Stations throughout Germany, and several

Departments of Agriculture at the Universities.

The object of these institutions was to prosecute research

work, make a thorough study of methods and principles, and
train for ihe future agricultural leaders of Germany.

Britain and her Dominions cannot afford to do less than
what Germany has done. Indeed, if Britain is to re estab-

lish her leadership in agriculture, her organization in agricul-
tural education must be even more thorough than Germany's.

Government grants for agricultural institutions in Ger-

many have hitherto been on a much more liberal scale than
in Britain. The expenditure on agricultural instruction in

Prussia alone was X-lS-t.OOO in 1910. The total expenditure
in agricultural education in England and "Wales for the same

yeir was £117,000.
The ultimate objective of any scheme of agricultural

education should be to increase the agricultural output of the

State. This may be achieved (1) by making ihe present

generation of farmers more efficient by diffusing among them
a knowledge of the scientific principles underlying their

industry; (2) by giving the farmers of the future, i.e., the

boys and youths of the present day, a sound training in

agricultural science and practice. All progressive agricultural
countries provide organizations for achieving both these

objectives. The agricultural output of a state may be

temporally stimulated by tariff's, or fixing of prices for

products, bonus s, and other artificial aids; but the only way
to secure a permanent increase in output from the land is to

improve the farming methods of a country, and apply the

teachings of science to its agricultural practice.

Provision must be made for (1) the application of

existing knowledge in all branches of plant and animal

industry; (2) the acquirement, by means of experiment and

tesearch, of new knowledge which will form the basis of

"future improvements in the practice of agriculture.

The application of science to agriculture, however.

re(|uires a body of trained agricultural scientists; some to

eo{:age in research work and attack new problems, others to

apply existing knowledge to local problems, and to show how

the adoption of correct farming methods inevitably increases
the output.

A body of trained workers is required to act as evange-
lists who will spread the gospel of better farming methods,
and transform those who, at present, farm by rule of thumb
into active apostles of the profitable practices dictatel by the
achievements of science.

SCIENTIFIC AND INDUSTRIAL RESEARCH
IN CANADA.

In .June 1916, a Committee of the Privy Council of

Canada, consisting of the Minister of Trade and Commerce as
Chairman, and of the Ministers of the Interior, .\griculture,
Mines, Inland Revenue, and Labour, was formed to have
charge of al! measures to foster the scientific development of
Canadian industries, in order that during and after the war
they may be in a position to supply all Canadian needs, and
to extend Canadian trade abroad. Under this Committee
has been constituted an Advisory Council for scientific and
industrial research, composed of eleven members, represent-
ative of the scientific, technical, and industrial interests of
Canada. This Advisory Council has been charged with the

following duties:—
(a) To ascertain and tabulate the various agencies in

Canada which are now carrying on scientific and industrial
research in the Universities and Colleges, in the various
laboratories of the Government, in business or.;ani2ations
and industries, in scientific associations, or by private or
associated investigators.

(4) To note and schedule the lines of research or investi-

gation that are being pursued by each such agency, their
facilities and equipment therefor, the possibilities of extension
and expansion, and particularly to ascertain the scientific man
power available for research, and the necessity of adding
thereto.

(e) To co-ordinate these agencies so as to prevent over-

lapping of effort, to induce co-operation and team work, and
to bring up a community of interest, knowledge, and mutual

helpfulness between each other.

{d) To make them -elves acquainted with the problems
of a technical and scientific nature that are met with by our

productive and industrial interests, and to bring them into
contact with the proper research agencies for solving these

problems, and thus link up the resources of science with the
labour and capital employed in the production, so as to brino
about the best posnble economic results.

(e) To make a scientific study of common unused

resources, and waste and by-products of farms, forests,
fisheries a' d industries, with a view to their utilization ia
new and subsidiary processes of manufacture, and thus
contribute to the wealth and enjoyment of the people.

(/) To study the ways and meius by which the present
small number of competent and trained research men can be
added to from the students and graduates of sciences ia

universities and colleges, and to bring about in the common
interest a more complete co-operation between the industrial

aud productive interests of the country and the teaching
centres and forces of science and research.

(y) To inform and stimulate the public mind, in regard
to the importance and utility of applying the results of

scientific industrial research to the processes of production, by
means of addresses to business and industrial bodies, by the

publication of bulletins and monographs, and by such other

methods as may seem advisable.
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DOWN THE ISLANDS.

COTTON.

SEA ISLAND COTTON MARKET.
Messrs. Wolstenholme and Holland of Liverpool,

write as follows, under date July 10, 1917, with

refereiice to the sales of West Indian Sea Island

cotton:—
West Indian Sia Island cotton is eagerly t-nquired for and

prices continue to harden. Good, clean Leeward Island

cotton is worth 48c? per tt)., and Barbados is also worth this

figure.

THE INDUSTRIAL USES OF COTTON.
The industrial use.s of cotton are rivalling its use for

clothing and household fabrics. Twenty years ago the use of

cotton in industry was scarcely dreamed of; to-day, excluding

explosives, some 4,000 000 bales are probably taken up for

purpo.-ies outside the clothing business

The manufacturers of motor tyres in America alone,

it is stated in the India Ruhher Journal of .Tune 9, 1917,

are consuming .500,000 bales of long staple cotton a year,

while belting, fire hose, and electrical insulation will call for

as much more. There are many industrial uses for cotton

cloth and heavy canvas, such as aprons and elevators for

harvesting machines, bags for grain, cement, sugar, and flour,

tarpaulins and canvas for steamships, its nse as insertion in

a large variety of rubber goods, and the railway uses for

airbrakes, upholstering, and other purposes, that will

appro.ximate 2,000,000 bales Cordage takes 100,000 bales.

In normal years the estimate for absorbent cotton and surgi-

cal bandages is li'>,(lOO bales. There are no available

figures for the present con.sumption.
One cannot touch industry at any point without coming

in contact with cotton in some form or other. The celluloid

and artificial silk industries, and the artificial leather industry

are ail dejiendent on it.

Foreign Islands and British Agriculture.—
At a meeting of the St Troix Colonial C'ouncil, held

on June 1 1. permission was given, as stated in the i'vsof

June 13, 191". for the introduction and discussion of Council

Bill, No. -0, granting an amount not exceeding $50<) to defray

the travelling expenses of a commission of two, one a planter

the other an engineer, to visit Antigua for the purpose of

investigating the erecti'>n and working of a corn mill, and

for other purposes in connexion with the raising of food

stuffs in the island for the account of St. Croix Immigration
Fund. In the discussion on the Bill, which was passed, it

was explained that the Government had requested the

Planters' As.sociati<iQ to find means in time for providing

the islands with foodstuffs, and, as the main foodstuff of

St. Croix was corn nuid, it had been recommended by that

body that the first step to be taken wa.s for a Commission to

visit Antigua to study the working of the corn mill which

had been e.stablished with good results in that island.

ITEMS OF LOCAL INTEREST.
DOMINICA. Beyond plant distribution, which consisted

of 4,.52.'> lime seedlings, 71 budded citrus, .5 grafted mangoes,
4-50 shade tr^es, .50 Congo coffee, 28 nutmegs, and 54 mis-

cellaneous, together with 372 packets of vegetable .-^eeda

.sold, the report of the Curator, Mr. .Joseph Jones, for the
mouth of .June supplies little for comment. The pros-
pects of the lime crop are said to be good, and a visit

by Mr. W. Xowell, Mycologist on the Staff of tUe Imperial
Department, on June 28, to investigate the prevalence of
bracket fungi on lime trees, is recorded. Rainfall for tha
month was 1 5-34 inches.

NEVIS. Mr. W. ,r Howell, the Agricultural In.structor,
in his report for the month of June, states that the crops on
the plots in the h^xperiinent Stations made good progre.ss in

consequence of the favourable showers. A supply of Paris

green had been secured, and stored at the Experiment Station
for sale to peasant cotton growers. An importation also of
•5 toes of Paris green had been made by Mr. Wildy for

general local sale. Plant distribution during the month
included the following : cotton seed 306 lb., sweet potato
cuttings -"il bags, cassava cuttings 400.

The young canes throughout the island had much
improved since the rain.", but some of the fields were .some-
what irregular. About 2,500 acres of cotton were planted
during the month. The germination, on the whole, was good
and the fields were all doing well. In some localities

difficulty was experienced in keeping the fields clean on
account of shortage of labour. Cotton worms made their

appearance in a few fields, but very little damage was done, as

they were kept in check by the use of poi.son A fairly larna

acreage of sweet potatoes and peas was planted during th«
month, and the outlook, on the whole, was favourable. At
a meeting of the Agric^iltural and Commercial Society held
on June 14, the (piestion of transportation of canes across to

St. Kitts was discussed, but it is not likely, .says Mr. Howell,
that anything will be done to meet the 1918 crop. Th«
rainfall for the month was 6-73 inches; for the year to date,
1924 inches.

• :i;kn-ah. From reports of the Agricultural Instructors
tor the month of

May, recently received at this Office, it is

seen that the usual visits to the country districts were made,
and instruction to the peasants continued on similar lines a*
heretofore, occasion being taken to impress the necessity of

increasing the cultivation of ground provisions and nativs
food crops generally. With a view to meeting the po.ssibility
of a food crisis^to which the peasantry are said to be as
wideawake as they can be —more lands are being brough*
under cultivation than for many a year past.

As regards the crops cacio trees were blossoming, sugar
manufacture w.is still in progress, the estates in some
districts closing operations with a marked decrease on last

year's output Ground pi-ovisions of all descriptions were
scarce; live stock continued to be scarce also, and there

appeared to be no organized effort to increase the number in

the community.
A satisfactory number of entries were made in the

provision gardens competitisn in the parishes of St. David,
St. Andrew, and St. Patrick, and in the cotton competition
in Carriacou.

Regarding pest« and diseases, canker ami thrips wer«

reported on estates in St. Patrick's and .St. David's, res-

pectively.
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The Suiierintendent of Agriculture in his report for the

month of July states that, in the Experiment Stations, plant-

ing operations were delayed by dry weather until June, but
were completed early in July. The following plant distribution

from the Botanic Gardens is recorded: lime seedlings 8,8.50,

budded orange 12, grafted mango 16, timber 23, ornamental

41; also 1 lot cane plants and 3 packets seeds. Routine work

progressed satisfactorily. Regarding staple crops, Mr. Moore
states that the July rains caused some dropping of young
cacao pods; the tree.s, however, were still flowering heavily, but
the crops would be late. The main lime crop would be late

through the dropping of the first fruits during the dry weather.

The condition of ground provisions was satisfactory. There
had been sporadic outbreaks of caterpillars on corn antl peas,
but no serious damage had been done. There had been a

continuation of work on the native food crop campaign, and

public demonstration with spraying apparatus in St. Davids.

Arrangements for prize holdings comp«titions in Grenada
and Carriacou were still in progress. The weather was

exceptionally wet, the rainfall recorded at Richmond Hill

being 1708 inches in twenty-six days, while 283.5 inches at

Belvidere and 3 1 47 at Plaisance were registered in twenty-
nine days. At Carriacou 16 10 inches was the record, also

in twenty-nine days.

ST. LiH lA. According to the Agricultural Superintend-
ent the ordinary work in the Experiment Station has been
continued during July. We note that seeds of Cofea rohusta

have been sown. There have been distributed 13,2.50 lime

plants and 40,500 potato cuttings, 61 ornamental and decora-

tive plants, and 73 packets of vegetable seeds. The condition of

the cacao crop is stated as normal, the sugar crop was

growing well, and large areas have been planted up in limes.

Dr. .1. C. Hutson, Entomologist on the SiafF of the Imperial

Department of Agriculture, paid a visit of two weeks to

the island for the purpose of making observations in connex-
ion with certain pests.

Mr. C. Williams, Entoniohjgist in charge of the frog-

hopper campaign, attached to the Trinidad Department of

Agriculture, visited the Cul-deSac Valley in connexion with

this pest; no signs of its presence were found.

The Imperial Commissioner of Agriculture landed in

St. Lucia twice during the month, and discussed matters of

agricultural interest with the Agricultural Superintendent.
A large amount of travelling agricultural work was done

during the month. Visits were made to eight estates and
to a number of small holders. The crop of limes from

peasant cultivators is now coming into the Government Lime
Juice Factory. Eighteen casks of concentrated juice await

shipment.

DOMINICA. Mr. Joseph Jones, Curator of the Botanic

8tation, states that in the lime experiment plot green dress-

ings were sown during July, and the application of manures
was completed. In the cacao experiment plot the trees were

pruned, and the plots were manured completely. Thirty-six

bags of cacao and 2 biigs of kola nuts have been shipped to

London. .\ total number of 8,152 plants have been distri-

buted during the month consisting of limes 7,850, eucalyptus
210, budded citrus 85, grafted mangoes 7, vegetable .seed 169

packets. Heavy .squalls were experienced during the first week
of the month, and again on the 18th instant, which brought
down considerable quantities of immature lime fruit. The
local price paid for green liines has dropped from 8s. to 5s.

per barrel. During the month 22,000 cane plants of good

seedling varieties have been imported for some estates. The

green scale was in evidence on lime trees on a number of

estates, and much black blight was also present. The Perma-
nent Exhibition Committee has shipped 4 1 boxes of limes and
2 boxes of oranges to London for the u.se of wounded .soldiers

in hospital. The month has been wet; the total rainfall being
137 inches.

.MONTSEKKAJ . The experiment plots in the Station were
all in good order according to Mr. Robson in his remarks for
the month of July, Seed of onions from Kew and from
California have been sown; the former are germinating
splendidly. The plants distributed from the station have been

2,660 bay trees, 900 limes, 21 fruit trees, together with
117 B). of seed corn, and 20 packets of beans. Profuse

growth has been made by the bay trees in the experi-
ment plots as the result of rains in the past two
months. The ccmtinued damp weather and high winds have
been responsible, probably, for some damage to the cotton

crop, but the area planted in cotton will most likely be
a record one. Two more ginneries will commence work in the

present season. The price offered for seed-cotton from small

growers is !<d. per lb. Thanks to the rains of June and July,
the limes now being reaped are of good size and appearance.
Cotton worms have appeared in a few places, and dusting
has been necessarj-. A stock of about 1,000 R). of Paris green
is on hand at the Botanic Station for .sale to small planters.
Observations have shown the as.sociation of cotton stainers

with silk-cotton trees that have borne pods, while the
connexion between the insects and malvaceous lierbs is not
so definite. A con.siderable quantity of the leaves of Datura
Me.tel have been collected and drietl, to forward to the

Imperial Institute for examination. The question of

Agricultural Credit Banks has been discussed at a meeting of

the Agricultural Society.

ANTIGUA. The sugar-cane plots at Skeretts have been

planted with green dressings. Plants distributed from the

station consisted of 662 bay trees, 25 coco-nuts, 89 miscel-

laneous economic, 65 decorative, 33,600 sweet potato cuttings,
and 377 lb. cottonseed. The general condition of the Botanic

Garden is very good, \\ith regard to the cane crop the

young plants require some more rain; the young cotton crop
has made normally good grnwth. A large quantity of corn

has been planted in the island, a part of which will be reaped

during the next few weeks. There will be a second payment
of profits in connexion with onions received from planters by
the Antigua Onion Growers' Association, which should be

cons iderably better than that of last year. During the month
of July, 422 inches of rain fell, making a total for the year
of 21 17 inches.

ST. KiTTs. Among the work carried on during the month
of July at the Experimeiu Station by Mr. F. R. Shepherd, the

Agricultural Superintendent, has been that of experiments
with reckoning flowers on plants in cotton manurial plots, and

measuring the growth ol joints of young cane plants. As

regards the cane cultivation, th'' crop for 1917 is now

practically all taken ofl'; the growth of the young canes for

next crop is very backward on many estates, there having
been no heavy rains. The cotton crop is well advanced,
and the plants are boiling well; so far there has been no

appearance of the cotton worm or any other pest. The
cotton in the experiment plot at La Guerite is very

promising. At a meeting of the Agricultural and Commercial

Society held on July 9, notes were read by the Acting
Chemical Assistant on the food value of white velvet beans.

There was a discussion on means to be adopted to

meet the shortage of imported foodstuffs. Rainfall for the

month was 2'29 inches, making 1978 inches for the year.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this issue draws attention to one
of the most pressing questions of the age. namely, the

relations between science ami industrv.

The first article under Insect [Notes deals with
insect pests in British (iniana: the second describes

methods employed in St. \'incent for the destruction

of the cotton stainei- pest.

On page 269 there appears a review of a book of

intei-est to West Indian asfriculturists.

A report on the progress of the Montserrat ( )nion

Industry will be found on page 2H0.

Goa or Manila Bean.

In the Agricultural A'cifs, Vol. VI, p. 2G6, refer-

ence was made to a trial in Jamaica of the Goa or
Manila bean (Psophocarpus tetragovolobus), and in
the Report of the Agricultural Department, St. Vincent,
for the year 1907, mention is made of the plant as

growing in the Experiment Station. In the report of
the Agricultural Department, Dominica, just issued,
the Superintendent mentions that it was introduced
into Dominica about fifteen years ago, but that it is no

longer grown there. As both the tubers and green
pods are valued for food in India, it seems that it

would be desirable to reintroduce this plant into the
West Indies.

The Commissioner of Agriculture will be glad
to be informed if any one in the West Indies has

plants of this bean, or where seeds of it may be obtained.

Agricultural and Commercial Society, Antigua.

During the recent visit of the Imperial Commis-
sioner of Agriculture, Sir Francis Watts, K.C.M.G., to

Antigua, the Antigua Agricultural and Commercial

Society gave an 'At Home' in the grounds of the

Training School, in commemoration of the honour

recently conferred on him by His Majesty the King.
After the arrival of His Mxcellency the Actinc

Governor and Sir Francis Watts, the Chairman of the

Society welcomed the guests of the meeting, and
referred in well chosen words to the long connexion
which had existed between Sir Francis and the island
of Antigua, and the work he had accomplished there
in agricultural matters, especially with regard to the
estaljlishnient of Sugar Factories, and the foundation
of the Society which was now welcoming him as
its guest. He voiced the sentiments of the whole

community in congratulating Sir Francis on the
honour the King had conferred on him.

His Excellency the Acting Governor added his

congratulations to those of Mr. Cowley.
Sir Francis then replied, thanking the speakers

for their appreciation and congratulations, and he added
that he was rejoiced to find the condition of Antigua
with regard to agricultural matters so much improved
since the time when he returned from Jamaica to
resume work in connexion with the Imperial Depart-
ment of Agriculture.

The lady members of the Society erticiently
attended to the refreshment of the guests, and a Gym-
khana, organizt'd by Mrs. Spooner and Mrs. Peters,
added to the enjoyment of the afternoon.

Addresses on Agriculture in St. Kitts.

At a meeting of the St. Kitts Agricultural Society
held on .luly :!, 1917, after the Assistant Chemist
had read a paper on the feeding values of some
legumes, with special reference to beans of the Stizolo-
bium class, the Acting Government C'henust and
Superintendent of Agriculture for the Leeward Islands

supplemented Mr. Kelsick's paper with a brief sketch.
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of the history of the velvet bean family {Stizolobiu.m).
their uses in agriculture, and their value as a table

legume, with personal notes on Trinidad experiences.
Mr. Collecs further addressed the society on agricul-
tural activities in the West Indies, more particularly in

Antigua.

Fish Meal for Stock Feeding.
At a recent meeting of the Aberdeen Chamber of

Commerce the vice-President in the course of an address

on Aberdeen's fishing industry, reported in the Veterin-

ary Record of .June l(i, l!tl7, remarked that previous
to the outbreak of the war nearh' the whole of the value-

able food for live stock in the form offish meal had been
utilized by German farmers. In 1!I14 well over .S,()()0

tons offish meal was manufactured, and was e.xported
to Geimany where the farmers had discovered its value,
and used it profitably in feeding stock, chiefly pigs,
cattle, and poultry. It was no uncommon thing to find

upwards of a thousand pigs being fattened on one
German farm, and fish meal was one of the chief

ingredients in the feeding stuffs. Most satisfactory
results in pig feeding had been found where a judicious

proportion of fish meal was used. Being very rich in

albuminoids it was specially suitable for mixing with

hay, straw, anrl almost all cereals and offals which
contained a large proportion of carbohydrates. It was
found to be considerably cheaper as a food unit than
maize or bran. Carefully conducted- experiments had

dispelled the prejudice against fish meal entertained

by some on the ground that it would give an unsavourv
flavour to the flesh of animals fed upon it.

Irrigation as Crop Insurance.

Although an experiment in irrigating sugar-cane
at Bendals estate resulted, according to the Report
of the Agricultural Department, Antigua, 1!U.5-1(J,

in the irrigated plot giving 4- tons of cane per
acre less than the plot which did not receive water,
this was probably due to the fact that the experiment
was carried out in an exceptionally wet season. Even
in regions which cannot be described as arid or semi-

arid, irrigation may be of great value merely as

a safeguard against unfavourable weather. Full crops
are rarely obtained more frequently than once in five or

six years, and HO per cent, of failures may be assigned to

droughts. Irrigation, therefore, eliminates the great
element of chance from planting opeiations, and

together with good drainage makes the planter nearly

independent of the freaks and idiosyncrasies of the

weather. We cannot control the weather, but the etfects

of drought are mitigated by giving crops abunJantwater

by irrigation. When it is realized, as it should l)e, that

water is the most essential chemical ingredient supplied
to plants, and is needed for the transportation of all

other ingredients through rhe plant, then will better

provision be made to supply it in needful (juantities
when rain is withheld.

Food Economy.
With reference to the advertizing campaign now-

being carried on to promote economy in the consump-
tion of bread, the Ministry of Food has issued a circular,
dated May 22, 1917, which emphasizes the grave im-
portance of attention to observing economy in thia

particular; and in an addre-ss to the Legislative Council
of Antigua on May 29, 1917, the Acting Governor said:
'In the name of His Majesty the King I call upon all

lo3-al subjects to waste nothing. It is only by conserving
all our supplies and by increasing our local production
to the utmost possibiliiy that we shall be able to bear
our part of the burden supported by our fellow subjects.'
The Board of Agriculture in England has issued the

following poster: 'Grow all the food you can. Save all

the food you can. Do not give things men can eat,
such as oats barley, or maize, to f;\rm animals, except
when absolutely necessary. You must do with far
less corn, meal, and cake than you have been accus-
tomed to give to your live-stock. Ships cannot be
spared to bring you the usual supplies. Every handful

grawn or saved is a bullet used to good purpose in the

great fight for freedom and justice.'

Coaling in the West Indies.

In the Collier
(/ (hiardian, Vol. CXIII, No. 2,945,

appearsa long articledealing with the British and foreign
coaling stations of the West Indies. In the introduc-

tory remarks it points out that these islands occupy
a prominent position on the important shipping routes-
between Europe and the Mexican Gulf ports. Central
America, and the Northern ports of South America,
also on the route of vessels between the eastern ports
of the United States and Canada, and the northern and
eastern coast of South America. The prosperity of the
British West Indies reached its zenith, it is stated in
the article, abouc forty years back, the trade gradually
declining to less than half twenty years later. A slight
recovery has occurred since, which can be greatly
extended in view of the resources available in the
islands—cotton, sugar, and other industries, as well
as petroleum. Moreover, the West Indian islands are
on the direct route of the Panama Canal, a fact which
cannot fail to have an important bearing on their future

prosperity, provided that ample facilities are afforded
for their development. With regard to their status
as coaling stations, American coal has. almost entirely
secured the market owing to geographical position and
the advantage po.ssessed in distance and freight rates over

supplies from England, but it is in the British interest

to improve the coaling facilities at the islands, under the
British flag, even if American coal has to be handled
at those islands. It remains to be seen whether the

policy of immediate action or of delay is adopted in the
direction of meeting the competition not only of the

coaling stations at the Panama Canal, but of stations at

others of the West Indian islands, such as .St. Thomas,
which are possessions or under the protection of the
United States, and in which great improvements have
alreadv been eft'ected.
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INSECT NOTES.

INSECT PESTS IN BRITISH GUIANA
IN 1916.

The following notes are taken from the general report

by Mr. H. W. B. Moore, Entomologist for a group of estates

in British Guiana, on the insect pests occurring on these

estates during 1916. Previous reports have been reviewed

in the A(jri(u.Uural News from time to lime, and the last one

was referred to in the numbers for December 16 and 30, 1916

(Vol. XV, Nos. 382 and 383).

A NEW SM,\LL MOTH BOREK OF SU(;AR-c;ANE.

The present report contains among other features of

interest an account of a small moth borer wliich was discovered

by Mr. Moore in 1916. This insect had not been determined

up to the time of the publication of the report, so that it

may or may not be new to science. The caterpillar was

found to have a wide distribution, which probably means

that it has been a cane feeder for some time. It is new in

the sense of having been only recently discovered.

This in.sect belongs to the same family, Pyralidae, as the

two species of Diatraea moth borers occurring in British

Guiana, but to a diftcrent sub-family. The Diatraeas come

under the sub-family Crauibinae, while the new borer belo-jgs

to the sub-family Phycitinae, which contains moths whose

caterpillars have a variety of habits, some being borers in

pods and the young shoots of certain plants, while others

are predaceous on scale insects, and others again attack

groceries.
As stated above, this pest is widely distributed, but it

does not seem to be a persistent pest like the Diatraeas.

Mr. Moore suggests that it probably has more or less definite

times for appearing, but would be capable of doing consid-

erable damage if it ever became really abundant.

Mr. Moore goes on to say that 'it attacks the shoot Iti

a slightly different manner to the other small borers. It bores,

as a rule, straight to the growing point, or the heart, and then

merely eats out a small cavity instead of making a longitudinal

tunnel. Its boring, nevertheles.?, has souie resemblance to

an incipient attack by D. mccharalis. The ebtrance hole

is circular, and very small, and there generally proceeds from

it a tube or gallery composed of earth and vi'getable matter

held together by web, thereby differing again from either of

the other borers. This tube frequently becomes detached

on cutting out the dead shoot, and then, the boring would

certainly be mistaken for that of D. saccharalis by anyone

not suspecting the existence of a third and very distinct

borer The caterpillars are very readily alarmed,

and are wonderfully frisky, thumping about like fishes out

of water. This trait constitutes a further difference between

them and those of the other borers. There is another differ-

ence also in the readiness with which they leave their

boring's, when the shoots are cut out.'

The caterpillar is smaller than those of the other two

small moth borers, and is green in colour with nine reddi-sh

longitudinal lines extending from the middle of the third

segment to the em I of the body. The first .segment has

a lateral brown spot and a dark-brown dor.sal plate divided

in the middle by a green line.

Mr Moore has found that the caterpillars do not

pupate within the boring, but outside, in a slight whitish

tocoon.

The adult moths differ in colour according to the sex,

the forewings of the male being grey with a large dull yellow

area. The forewings of the female are either grey with

very little yellow, or are a plain dark grey. The hind wings
of both sexes are a clean white with a slight brown border.

THE SMALL Mo 111 BORERS {Diatraea sarcharalis and

D. canelta).

These pests are still doing terrible damage and will

continue to do so, Mr. Moore considers, unless more control

work is done in the early stages of the sugarcane. In

connexion with the collection of egg-clusters, one of the

suggestions made by Mr. Quelch, (a former entomologist for

the above estates) was that the black, that is. parasitized

egg clusters should be taken from canes about to be cut, and

.should be distributed in ynung fields. Up to the present

time this method has been carried out regularly on only
two estates, but it is especially needed on estates where the

fieMs are burnt off prior to cutting, as it would save large

numbers of parasites ior distribution in fields where they
would do most good.

The collection of the egg-clusters of the small moth borer

and the protection of the parasitized masses has often been

referred to in the pages of the Agricultural News. A con-

venient way of carrying out the mea.sures of control was

described in the number for August 30, 1913 (Vol. .\II, No.

296). A reference to this article, whicli was ba.sed on

Mr. Moore's 1912 report, will show that by this method the

escape of any hatching caterpillars can be prevented, and

at the same time the emerging parasites are allowed to escape
and continue their good work in the cane fields. Thi.'i

method could be tried with advantage in those islands where

the small molb borer is troublesome, and the simple apparatus
described in the above refeience could be set up in fields of

young canes where the parasites are needed.

THE LAKliK MOTH BORER (CaStllia /iciis),

.Mr. Moore found that the control work against the

large moth borer was of an uneven nature, being very

satisfactory on some estates, and rather the reverse on others;

and an increa.se of infestation is to be expected on those

estates where the collection of caterpillars and moths has been

neglected.

iHE SMALL BLACK HARD BACK {Dyscinetus hidentatus).

A fairly severe attack of this pest occurred on two

estates between April and .\ugust, and less serious outbreaks

were felt on other estates. The estates in question were

prepared for the outbreak, having suffered in the two previous

years, and a systematic collection ol the beetles helped to

reduce the damage. A fair number of eggs was collected on

one estate. These are laid .singly and loosely in the earth

about the cane stools, and the grubs feed on decaying

vegetable matter in the soil. It is the adult beetles that do

all the damage by destroying the young cane shoots and often

boring into the base of the plant. A closely related species

Dt/scinetus liaihalus occurs in Antigua. St. Kitts, and

Barbuda. The ScoUid wasp, Tiphia parallela, was found to

be a parasite of D. hidentatus in British Guiana.

KRo( : HOPPER ( Tomaspis fiavilatera).

Theie was a severe outbreak of this pest on one estate

where over four million adults and nymphs were collectecl

and destroyed during the sea.son. The adults were caught
at the rate of several thousand daily by sweeping the drains

in the worst infested fields with wide-mouthed nets. This

was done on the artvi<;e of Mr. C B. Williams, Kntomologist
in charge of Froghopper investigations in Trinidad, while on

a visit to British Guiana. The froghopper was al.so destroyed
in small numbers on a few other estates. After a careful and

prolonged siarch Mr. Moore was able to find the egg of this
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pest deposited in dry grass or cane-blades, or between dry
cane-blades and the earth.

LEAF-FBEDBKS.

The grass looper {Mods repanda) attacked the blades of

young ranes on several estates, and these outbreaks seem to

occur annually after the coming of the mid-year rains in

British Guiana. Outbreaks of this pest are experienced at

long intervals in some of the West Indian islands, but it is

generally considered lo be kept in check by its natural enemies

for long periods at a time In the?e islands this insect is

known as the Guinea grass moth fir the Guinea grass worm,
but the caterpillars are also very fond of Para grass, and

occasionally attack other trasses A good account of this

insect can be found in the A'irindtm-al News for June 5, 1915

(Vol. XIV, No. .342).

The rice worm (Laphygnut jrvgiperda) also did a little

damage to canes in British Guiana in 1916. This insect is

known as the corn ear worm in the We.st Indies, and is called

the fall army worm in the I'nited States.

.J.C.H.

TRAPPING OF THE COTTON STAINER
The following note has been furnislied to tiiis ( )ffice by

the Agricultural Superintendent, St. Vincent

Experiments have recently been made with the trapping
and destruction of the cotton stainer {Dpsdercus delaunei/i.

Leth ), in the field in St. Vincent.

During last year's campaign against the silk-cotton tree,

a noted food-plant of the pest, a small number of trees could

not be cut down or limbed, because they were growing in

situations where, if dealt witli, they would have destroyed

Taluable crops: the trees, however, were barked, but notwith-

standing this treatment three of them fruited before they
could be felled or cut back. In each ease a very large

number of cotton stainers was attracted to the trees from the

surrounding cotton districts .Mature insects and nymphs,
as well as egg-masses, were present when tht trees were

dealt with.

The (|uestions to be solved were: (a) how could the

insects be prevented from scattering themselves about the

districts, and (b) how could they be trapped and destroyed.

At the outset, heaps of silk- cotton pods were made under

the trees and three times daily the insects which collected

on them were killed with boiling water. As the pods became

exhausted cotton-seed meal was substituted. Although this

answered fairly well, on exposure it quickly lost its attractive-

ness to the cotton stainer.''. Cotton seed was next tried and

this proved a striking success. It was soon noticed that the

trap.", of whatever kind used, needed shading to obtain the

best results. If unshaded, the in.sects wandered away from

them in the hotter periods of the day.

In previous experiments smne of the tra|is were sprayed
with strong kerosene emulsion. The cotton stainers on them

were readily killed: there was this drawback, however, that

the insecticide acted as a repellent,
and fresh food material

had to be put down after each spraying. Boiling water

when readily available answered well, but in remote situa-

tions where the supervision of labourers was difficult, and

the weather continued wet, there was iiKv^ys a dnngei that

the work might Ue luetiectively carried out; with the result

that the traps might actually become dangerous breeding

places for the pest.

It has now been found that the difBculties experienced
in the use of contact in.secticides or boiling water can be

largely overcoine by the use of the gasoline torch. Mr. Lewis

Punnent of Diamond estate, when assisting the Agricultural

Department in the trapping and destruction of cotton stainers

which had attacked a silk-cotton tree in his district, thought
that a torch might be usefully employed for destroying the pest
on traps and in other situations where it might collect. He
made an experiment, the results of which were very satis-

factory.
The writer witnessed a trial of the torch made in tht

early morning of .June 24 by Mr. Punnett, and the follow-

ing is a brief description of the torch and its use.

The gasoline torch used was of American manufacture,
made to hold 1 quart of ga.soline. It had a horizontal

burner giving a long clear blue continuous jet of flame under
the pressure of the included force pump The torch was

easily carried in one hand, and the flame could be directed to

any recjuired point. The first cost of the instrument was
about $3-60.

When heated and lighted the torch was taken to traps of

cotton seed placed under the .shade of cacao trees surrounding
a silk-cotton tree that had been destroyed when heavily
infested with the cotton stainer. Care was exercised that the

insects which had collected on th:' traps were not disturbed,
because once they were molested in any way they quickly

leave, and do not return for some hours.

When the traps were approached they were seen to be

thicklj- covered with young insects. Few mature ones were
to be seen at this time. The torch was applied, and in

a lew minutes most of the insects were killed. Relativelj
few escaped, and many of these were destroyed in different

situations after the traps had been dealt with. The remains

of insects burnt the previous morning were seen, and it is

worthy of note here that the use of the torch does not

destroy the effectiveness or attracti\'eness of the cotton

seed or other bait of the traps, and the material can therefore

be used for several days in succession, if the weather is not

very wet. A sin^ll amount of moisture to soften cotton seed

used for traps appears to be necessary to obtain the best

results. It was found that the early morning was the best

time to visit the traps, because a far larger number of insects

are found then than at any other time.

With a torch of the size described several large traps
and a very large number of cotton stainers can be dealt with

daily in a few hours.

Taketi altogether, the gasoline torch method of destroy-

ing the cotton stainer on traps has proved expeditious,

efhcient, and inexpensive, and its adoption is strongly
recommended for the purpo.se indicated.

Gaseous Pressure in Growth.—In an inter-

esting communication by Miss Ethel McLennan, B.Sc,
on the intiuencc of gaseous pressure on growth, con-

tained in the Proreediiigs of the Royal Society, Victoria,

2H N.S., P,2, 1916, it is stated that contrary to the suggestion

made in Shetfer's Physiology of Plants, namely 'a mere rise

of gaseous pressure it sufficiently great will produce a retar-

dation and ultiminate cessation of growth,' the effect of the

pressure made in the course of some experiments by
Miss, McLennan did not manifest itself immediately on the

wrowth, .so apparently the direct mechanical effect, if increasing

the gaseous pressure upuii turgor, is practically negligible as a

(actor which intiueuces growth. Generally in one day retar-

dation became noticeable, the amount of retardation being

dependent on the pressure; broadly speaking, the greater the

pressure the greater the retardation. It appears, too, that

this retardation is not permanent, for the plant accommodates

itself to tlie pressure,
and the rate of growth is gradually

raised. Whether the retardation caused by increased gaseous

pressure is due to an increase in the partial pressure of the

dissolved oxygen or not has still to be determined.
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The report on the Government Industrial School for

Roys, Barbados, states that the area in sugar-cane at the

(lovernnient Industrial School Plantation for 1917 crop is

27 acres. The crop of 1916 yielded 360 S3 lo is of canes

from i "2'59 acres, which is equal to .'8-66 tons of cane per
acre. There were 35305 tons of cane sold t'l Carrington
Plantation sug^r factory at the average price of £1 7s. 5d.

per ton of cane.

GLEANINGS.

The Science Bulletin, Vol. 2, No. 6, of the Biooklyn
Institute of Art and Sciences is a contribution by Mr. George
K Cherr e to the Ornithalogy of the Orinoco region, and is

based chiefly on specimens in the collection of the museum in

the Institute.

The Agricultural Superintendent, St. Vincent, reports

that for the period from May 8, to July 31, 1917, there

•\i-ere sold from the Government Ginnery in St. Vincent,

10,776 R). of selected and disinfected cotton .seed for planting

'puiposes.

Under an Ordinance No. 10 of 1917, to amend the

Primary Education (Ordinance, provision is made for industrial

schools to be establi.-hed in important centres of population

in Grenada at which practical instruction in agriculture or

industrial occupations will be given in accordance with such

.standards as may be prescribed.

In the St. Vincent Gn.etie of .June IS, 1917, is published

•Ordinance No. 10 of 1917, providing a temporary increase in

the customs duties on tobaccos, wines and spirits (except

.perfumed spirits including bay mm or hay water and methy-
lated spirits), of '25 per cent., and, on all other articles included

.in the first schedule of the original <_)rdinance. of 10 per cent.

In the final general Meiuorandum on the 1916-17

rice crop of Britisli India, the total yield is estimated as

.34,079,000 tons of cleaned rice compared with 32,824,000
.tons in 1915-16, or an increase of 4 per cent., whi'e the

- average yield per acre works out at 958 B). as compared
wi'.h 941 in 191.j16 aud 7-"iG lb. in 191 Mo.

Up to .July 31 last, there had been shipped from the

colony of Trinidad 450.942 baes sugar and 6.i,ls4 400 &.

cacao, compared with 414,432 baps sugar and 46,386,800 lb.

cacao, for the same period of the previous year. While

coconuts fell from 10,406,655 from the previous year, ta

8,640,930; this was made up by shipments in copra of an

inci-ease from 14,993 bags the previous year to 23,668 bags
this year. (Port-of Spain (?a--f«e, August 4, 1917.)

The egg production of unselected White Ijeghorns aver-

ages about 130 for the first year, 120 for the second, less thaa

110 for the third, drops to 85 in the fourth year, and fallsabout

10 eggs a year after this up to the eighth year, according to

Bulletin l.'fSof the Utah Experiment Station. Selected flocks

have averaged 160 in America, and 190 in Australia. The

average life of a White Leghorn hen appears to be about six

years, and durin^; iier entire life her average production of

eggs is above 500.

To protect fowls from ticks (Ari/as Persicu.<) the adults

of which hide during the day and attack the birds at night,

it is suirgested that the perches should be scorched at least

every three days with a torch of burning straw or wood-

shavings. The use of perches, isolated by cups containing
kerosene from the walls and floor of the houses, is recom-

mended in the Etriew of Apj)lied Entomolor/y for .June 1917,
as well as frecpient white- washing of the houses, which should

be constructed with a miniiuum of wood; the laying boxes

must also be so made as to allow of proper disinfection.

In Bulletin No 511 of the United States Department
of Agriculture which deals with farm practice in the culti-

vation of cotton, it is stated that the results of these studies

show that yields of cotton are governed largely by climatic

conditions, the inherent fertility of the soil, the quantity of

commercial fertilizers used, and the character of tillage given.

The yields of cotton are direcllj' related to the amount of

tillage given after plinting. The amount of tillage given is

determined lar ely by the kind and number of weeds, the

economic condition, and the prevailing weathtr.

Two cases of tuberculosis in the horse arc reported in

"the Veterinary ^ecort/ of .June 9, 1917. The symptoms in

each case were much the s.iiue, losing flesh, poor appetite, and

<lulrie-s. with a temperature never below 101 '3. AVhen tested

with tuberculin the temperature reactions were: first case,

liefiiie injection lOl'l, highest 103'7: second cate, before

-injection 102, highest 104-.".'.

Perhaps the most awe-inspiring of all the Empire's fresh-

water fish is, accGtdiiig to the Field oi -July 7, 1917, the

monster, which is caught in the inland waters of British

Guiana, the giant arapainii. Tiiis is said to he the world's

Lca\iest freshwater fish far exceeding in bulk even the

.-ilurus of Ccniral Europe. But hitherto, there has been, as

far as is ki:owp, no reccfl of one over 200 lb, being catreht

(in a rod.

The Poland China breed of pigs is coarse, hardy, prolific,

and muth larger than the other ordinary breeds. Thi'f

breed is the typical one in the Western States of America

for the production of lard, and obtaining the best prices ia

the market. The western farmer is accustomed to graze his

pigs in the summer, .and the Poland China is well adapted to

this practice. It attains a very high weight, S.^sQ to 1,100 ft.

for boars, 550 to S50 tb. for sows, or sometimes even more.

Its prolific character is indicated by the evidence of about

100 breeders, which shows that each litter contains on an

average 9'75 young. Moreover the Poland China is one

of the most long-lived breeds; the ease is cited of a sow

living for eleven years, during which time she had nineteen

litters, and a total of 189 descendants {International

Review oj the Science and Practice of Ayricidliue,
October 1916.)
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FIELD CROPS FOR THE COTTON BELT. By
J. O. Morgan, M.S.A., Ph.D

, Professor of Agronomy in the

Agricultural and Mechanical College of Texas. The

Macmillan Company, Neiu York. Pp. 456, Figs. 7-5.

Price Is. 6rf. nett.

As is explained in the Circular notice of the Rural

Text-book Series to which the book to be reviewed belongs,
the study of crop production for any large region involves

a study of four general phases of the subject, as: 1. The

plant, its structure, physiology and normal requirements;

(2) a general survey of the region where it i.s proposed to

cultivate the plant, to note how the natural conditions

correspond to the needs of the plant; (3) the adaptation of the

plant on the one hand to natural conditions, and the a lapta-
tion of soil on the other to the needs of the plant. Mai imum

production is obtained when perfect adaptation is secured;

(4) protection necessary against other indigenous plants,

fungus diseases, and insects. The treatment of subjects
in the present text-book follows practically the above

plan, and gives a good practical account of the chiiracters,

cultivation, and harvesting of the principal crops grown in

the eleven Southern States known as the Cotton Belt. In

many respects, climatic conditions in these states are widely
different from those of any other large area of the United

States, and, for this reason, practices involved in the produc-
tion of field crops in this region present many modifications

of those of other states.

The values of the eleven principal crops produced in

the Cotton Belt will give some idea of the relative importance
of each, and, expressed in millions of dollars, they are:

cotton 699, corn (maize) 335 wheat 30, oats 28, siit/ar-cano

26, rice 16, ground nuts 14, Kafir and railo 6, sweet sor^ihum

5, rye '6 and barley "2. As might be expected, this text-

book devotes most attention to the two leading crop?, cotton

and corn, more than half of its contents being devoted to the

principles and practices followed in their production. As
these crops are cultivated in the West Indies, the remarks

dealing with them will be of interest and practical usefulness

to readers in these islands.

As Sea Island cotton is restricted to the James and Edisto

Islands and the adjacent mainlands along the coasts of South

Carolina, Georgia, and Florida, this variety does not receive

much attention in this book. It is mentioned, however, that

recent studies by Watt indicate this cotton as being a modern

development, for there is no evidence to show that it is

indigenous to Barbados. Reference is also made to the fact

that this species is so closely allied with Gossypium vitifoliwa,

a long staple cotton of South America, as to suggest that its

original habitat is somewhere in that continent

Chapter VIII, dealing with fertilizers, manures, and

rotations for cotton, dwells on the problem of maintaining
the productive power of soils in the cotton belt, which

involves such a system of cropping as will provide these

soils with an abundance of organic matter and nitrogen,

and the application of the two important plant-food

materials—phosphoric acid and potash—to the soils in
which the.se constituents are more or less deficient. After
discussing the value of cotton seed and cotton-seed
meal as a source of nitrogen, and after giving fertilizer
formulas adopted in the Cotton Belt for cotton, the book
points out that althougli stable manure, especially when
cotton is produced in rotation with other crops, is of

unquestionable value, the cotton planter uses very little'

farm manure. The reason for this is that very little

stock is kept other than working stock neces.sary to deal
with the crop, and the most important source of organic
matter in the Cotton Belt is that of green manures, either

legumes or non-legumes. Of the first class, the cowpea, soy
bean, bur and crimson clover, vetch, melilotus, and the velvet
bean are the most important. Ordinarily, cowpeas will yield
at least li tons of dry matter to the acre, in tops and roots,
which is equivalent to an application of 6 tons of average
pen manure containing 25 per cent, dry matter and 75 per
cent, water, and will increase the nitrogen approximately
65 tt). to the acre. The different operations connected with

tillage, harvesting, and marketing cotton are described in

Chapter IX, while the two following chapters are cmcerned
with the important enemies and diseases of cotton

Although ranking second in importance in southern

crops maize is, if the United States be taken as a whole, by
far the most valuable crop, for it is worth twice as much
as the cotton crop. The chapters relating to this product are,

especially at the present time, of peculiar importance to the
West Indies. In the Corn Belt the principal use of maize is

as food for livestock, but in some of the smaller islands it

is a staple article of diet. The paragraphs in respect to the
effects and value of inbreedings, and the methods of producing
cross-bred seeds .should be of interest to planters, as should
also be those which discuss the cultivation of the crop The
following rule for measuring shelled corn may be useful.

Multiply the cubic capacity of a crib by 4 and divide by
10, and the result will be the number of bushels. In the

United States the legal weight of a bushel of corn is 56 ft.

of shelled corn or 70 lb. of ear corn.

To those concerned in the cultivation of rice. Chapter
.\.\.KI, which deals fully with the subject, .affords pr,ic'„ical

information while the growina importance of the ground nut
in the production of oil, and in replacing the cotton crops in

districts ravaged by the boll weevil lends special value
to the remarks on its culture. The fruit of the

ground nut otherwise known as peanut, goober, or pin-

dar, is really not a nut, but a ripened pod with
edible seeds, the term 'nut' having been added on account
of the flavour of the seeds resembling that of many true
nuts. It is best produced in light coloured soils of a .sandy
r)r loamy nature, and is admirably adapted to cimbination

cropping, the most important companion crop being corn
which is often planted in alternate rows. Soils deficient in

lime produce a large percentage of 'pops' or unfilled pods,
and fresh manure applied immediately before planting has
the same result. An important use of this crop in the
Cotton Belt is as pasturage for pigs.

Although written primirily with the needs of the

college student in view, this text-book will be of practical
usefulness to West Indian planters and also to general readers,
for considerable attention has been paid in it to the princi-

ples of plint structure and nutrition. As in the other books
of this admirable and useful series, excellent illustrations

accompany the text, and a valuable addition is a full and
reliable index. The suggestion may be mide that the price
of the book should appear on the cover.
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STUDIES IN CONNEXION WITH
PELLAGRA.

In view of ibe growing interest being taken in investi-

gations to discover the causes which produce pellagra, the

results of fome s-tudies conducted in the United States and

Italy, and reported in the Experiment Station Record,

Tol. XXXVI, No. S, p. 763, are of importance.

From the results of a series of observations in the

X'nited States of tissues obtained from dead pellagrins, and

at autopsies of certain animals ivbich had been given various

diets with the view of producing, if possible, symptoms and

tissue changes found in pellagra, the conclusion is drawn that

ihetLssue alterations, including the degenerative changes in

ihe nervous system occurring in animals as a result of

malnutrition, are strikingly similar to those observed in

pellagrous tissue. The pathological changes in tissues in

malnutrition are very similar, whether resulting from (a) no

food, (b) unbalanced diet, or (c) mild circulating toxins which

interfere with nutrition of cells. In (a) congestion and fatty

degeneration were more pronounced, while in (b) more

pigment (hiemosiderinl was present.

In a second series of observations, which consisted of

feeding animals upon a diet composed of boiled dried pea.«,

cracker meal, and cotton-seed oil or lard, a diseased condition

closely resembling human pellagra was produced. The

ingestion of suitable quantities of meat caused these symptoms
to disappear. The intake of a large quantity of pea.s, too,

was found to be less detrimental than smaller amounts, while

it was more difficult to produce these symptoms when a diet

containing meat, cracker meal, and lard was given; and for

the production of the diseased condition the meat had to be

reduced to a certain undefined minimum. The conclusion is

drawn that the abnormal condition is due to a deficiency of

some essential dietary constituent or constituents.

SAND COLIC IN ANIMALS.
The results of the observations of a French veterinary

surgeon as to cases of colic due to the ingestion of sand are

summarized in the Veterinary Record of May 26, 1917.

Sand colic is common in the Turks Islands, especially in

droughts, among horses and mules which swallow sand in

nibbling the short shoots and roots of grass in the parched

pastures. It is easy to diagnose sand colic by the symptoms.

The animal affected lies on its back, rolls, a.ssumes abnormal

positions, throws himself violently down, and rises again,

paws the ground, makes more or less ineffectual attempts at

micturition, and evacuates small balls of dry f;eces mixed

with sand in variable proportions.

Treatment for this sickness should be chiefly preven-

tive. Special care should be taken to ensure that the drinking

water should be as pure as possible,
and to exclude all

opportunities for the ingestion of sand by sheltering stables

from wind.s, and by other measures.

Curative treatment is very simple. As soon as the

disease appears the horse should be placed in a spacious stall

where he cannot hurt himself, prevented from all inopportune

movement and all agitation, and given a sedative draught

containing tincture of opium. In most cases a rapid improve-

ment supervenes, and in twelve hours the horse may be

considered cured. The elimination of the sand is then

commenced by means of small doses of pilocarpine; and a

laxative regime is adopted which enables the horse to return

to work after the lapse of forty eight hours. Sometimes the

symptoms indicate therapeutic measures, clysters, etc. Purga-

tives are always useless, and often prejudicial.

TRACTORS IN AGRICULTURE.
The Ministry of Munitions, which owns an extensive

tract of fertile agricultural land in connexion with

a munitions factory in the north of England, is encouraging
its tenants to cultivate hundreds of additional acres by-

assisting in the ploughing of the land with tractors. Four
American Mogul tractors of 16 horse power each, with

Canadian 'Cockshut' three-furrow ploughs attached, have

been at work in the vicinity for some months, and splendid
results hive been attained.

The tractors are manned by Army Service Corps M.T.

Drivers. Each tractor has a speed of ;ibout 3 milea

per hour, and the engines, which start on petrol, are worked

by paraffin, the consumption of oil being about '21 gallons per
acre. The ploughs turn the land over to the depth of about

7 inches, and the furrows are even, clean, and straight. The

average amount, ploughed in a full day under adverse

condition", has been .5 acres per tractor, but it has been

ascertained that, under ideal conditions, each tractor can

easily plough three quarters of an acre in an hour. Besides

being useful for ploughing, the tractors will be of great
assistance during harvest, in hauling the binders, in threshing,
and in taking the grain to the market. So much interest

amongst the agricultural community has been aroused by the

introduction of the tractors that, although at first the farmers

were somewhit sceptical, they have become quite enamoured

of the new invention. So complete indeed has been their

conversion that, as related in the Journal of the board of

Agriculture oi Jlay 1917, they are in frequent communication

with the agent in charge of the work with a view of buying
the tractors after he is done with them. And, in France the

value of tractors in agricultural operations is equally appreci-
ated as may be seen from the fact that a certain number of

agriculturists in the arrondisement of Pontoise have formed

themselves into an association in order to acquire tractors, and
to undertake without delay ploughing and other farm works

which have for the present been suspended. The capital has

been subscribed by members iu proportion to the area of

arable land they hold, and this has allowed the pur.'^hase of

thirty-two traction engines at a total cost of about £20,000.
The tractors purcha.sed include 18 Emersion 20 h p. traction

engines; 6 Arion 40 h.p.; 2 Avery 35 h.p.; 2 Avery 16 h.p.;

3 Avance 20 h.p.; and 1 Bull 16 h.p The activity of the

association will att'ect about 17,800 acres of arable land

fitted for the intensive culture of grain and beetroot. The

scarcity of agricultural labour in this district, as a result of

the mobilization of Belgian workmen, the proximity of

factories of war material, and the prohibition to employ
prisoners of war which was long in force, decided the

agriculturists to use these new methods of work as a matter

of urgency. Counting the tractors already bought by individu-

als outside the association, there are now forty of these

machines in the arrondisement of Pontoise, and the possibility

of shortly using double that number ought to be realizej.

AGRICULTURE IN BARBADOS.
The heavy weather for July spent itself on the 24th and

2.5th of the month. On these two days about 2J inches fell.

After this there was a week of fair weather which was
beneficial to vegetation of all kinds, and also a relief to the

planter who is most anxious-to make timely progress with
the work in hand at this season of the year

Twelve inches is an exceptionally good rainfall for any
month during the wet season. This figure was generally
exceeded during last month, and it should be noted that the

sea-board parishes were as favourably treated as the hilly-

districts.
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Everywhere the cultivation of the fields to be planted in

canes towards the close of the year is being pushed on as

rapidly as circumstances will permit. The c'arie shoots have
been practically cleared off, but, in many instances, labour

was insufficient to remove all the trash that planters meant
to stack up for raanurial purposes later on in the season

Male labour has been generally sufficient, but the number of

female workers has been inadequate. With a little encourage-
ment the men have also turned out on Saturdays, and it

surprises a passer-by to see how quickly a large field is

blackened when a good gang of men is at work.

Some ploughing is being done but, owing to tht- fact

that a good deal of trash has of necessity been left on the

ground, forking after the cane holes have be-n opened is

more the order of the day than last year. The tillage of

some of the fields is most creditable, and in some cases, where
whole fields of trash have been buried by the opening of deep
cane holes, the mould gives the impression of having been
sieved over the surface.

The Commissioners appointed under the Vegetable
Prodace Act, 1917, have issued a circular calling for a return

from every landowner of the provisions planted by him to

this date. Ataneirlier date a return was made stating
what would be planted: this return is now to show how
much of the contract has been fulfilled. We believe that, in

the ca.se of catch crops, the whole contract has been carried

out.

An abundance of provision has been planted everywhere,
and our correspondent in St Lucy's parish states that what
has been planted in that parish could not look better. This

testimony can be applied to every parish, but in the red soil

neither Indian corn nor the potato makes the same rapid

progress as in the black.

The corn crop is by no means as mature as at this time

last year. Some of this cereal is now sufficiently advanced

to be used as food, but very little has yet reached the stage
for harvesting. Potatoes will be abundant later on, and we
hear that in St. lames' parish this vegetable is already being
retailed at (J lb. for 10c. There will, however, hardly
be any material change in price until about October. The

yam crop also is much more backward than at this season

last year. Very few fiekls have as yet developed the

second spire. The crop is, however, healthy and it has not

suffered as it did in some districts during July last year.
As mentioned in a pievious leport, very few eddoes,

comparatively speaking, are to be seen, nor has the prepar-
ation for this vegetable received very careful attention,

(Agricultural Jieporter, August 11, 1917.)

AGRICULTURAL COMMISSION IN

BRITISH HONDURAS.
The Agricultural Commission, recently appointed in

British Honduras with a view of ascertaining the causes of

the present scarcity of foodstuffs produced in that Colony;

and, if possible, to suggest means whereby the scarcity cm
be met by an increased production of home-grown provisions,

have issued a series of seventy-three questions to planters
and others, asking for information on different points in

connexion with the object of the Commisjion. Aiuoag the

questions are:—
44. In the island of St. Vincent there have been

established by law associations on what is known as the

Haiffeisen system. The pUn of this system is for ten or more

planters who want to borrow, to form themselves into a society,

and on being registered they are able to borrow, from the

Government sums of money. The society as a whole, and
each individual member pledges itself and himself to repay
the amount borrowed at a given date. The Governments
deals only with the society, and the society with the individ-
ual member. Loans to members are either repayable by
monthly instalments or at the end of a period not exceeding
one year, the underlying principle being mutual co-oper-
ation and mutual liability, e ich member being liable for the
debt of the other. Would such a scheme be workable ia
this Colony?

45. In the island of Jamaica there has been established
a Land Loan Bank, which makes small loans to planters
for periods of three, six, nine, and twelve months, on their

personal notes backed by two responsible parties. It is

understood that such loans are to be used solely for purposes
connected with their holdings, and both borrower and backers
are warned that if the note is not paid at maturity together
with the interest at a low rate, it will be sued for. The
experience of this bank has been that it has made no losses,
and pays its shaVeholders 7 per cent, per annum. Do you
think that the establishment of such a bank, either as aa
alternative to the Raiffeisen .system or in addition thereto,
would be successful!

STANDARDS FOR FOODS.
In the Trinidad Rot/al Gazette, Vol. 86, No. 26, ii

published an Order proclaimed on July 10, 1915, under
section 3 of Ordinance No. 44 of 1916 to regulate the
standards for certain articles of food, and these standards,
which are worthy of the consideration of other West Indian

islands, are:—
MILK Any substance sold as milk shall contain not

less than three per cent, of milk fat, and not less than eight
and a half per cent, of solids not fat.

BUTTEK. (a) Any substance sold as butter in tins not

exceeding five pounds avoirdupois in weight shall contaia
not less than eighty per cent, of butter fat and shall be free

from any admixture of other fat. (b) Any substance sold as
butter in or from larger packages than five pounds avoirdu-

pois shall contain not less than seventy-two per cent, of

butter fat and not more than sixteen per cent, of water nor
twelve per cent, of .salt and shall be free from admixture of

other fat. (c) Any substance consisting of butter but sold

as cooking butoer, cooking grease or under any other name
than 'butter' shall contain not less than seventy-five per cent,

of butter fat.

GHEE. Any substance sold as Ghee shall contain not

less than ninety-eight per cent, of butter fat without any
admixture of other fat.

M.\EGAEIXE. Any substance sold as margarine or as

a substitute for butter shall contain not less than eighty

per cent, of fats.

L.4.RD AND LAED .SUBSTITUTES, (a) Any substance

sold as lard shall consist of the fat of the hog without any
admixture of other fat or of extrane 'Us matter, and shall

contain not more than one per cent, of water, (b) Any sub-

stance sold under the name 'Lard Substitute,' 'Imitatioa

Lard,' 'Compound Lard,' or under any other name as

a substitute for lard shall contain not less than ninety-eight

per cent, of fat.

VINEGAR AND WOOD viNEG-AE. (a) Any substance

sold as vinegar shall contain not less than four per cent, of

acid produced by acetous fermentation and shall not contaia

an}' mineral acid or any acid obtained from the distillation

of wood or from the oxidation of distilled spirit, (b) Any
substance sold as 'wood vinegar' shall contain not less thaa

four per cent, of acetic acid.
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MARKET REPORTS.

London.—The West India Committee Circular,

July 12, 1917.

Abeowroot—5d. to 7^d.
Balata—Block, 3/- to 3/3|; Slieet, 3/9.

Beeswax—No quotations.
Cacao—Trinidad, no quotations; Grenada, 66 /- to 81/6;

Jamaica, no quotations.
Coffee—Jamaica, im (|uotatitms.
CopKA—£46.
Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, 41 rf. to 45rf.

Fruit—Bananas, nn
i| notations; Oranges, no quotations.

Fustic—No quotations.
Ginger—Jamaica, no quotations.
HoNEV—Jamaica, no ((uotations.
Isinglass—No quotations.
Lime Juice—Raw, nn quotations; concentrated, no quota-

tions; Otto of lime (hand-pressed), 16/- per lb.

Logwood—No quotations.
Mace—No quotations.

NuTMEGs^Steady .

Pimento— 3|rf.

Rubber—Para, fine hard, 3/Oj; fine soft, no quotations;
Castilloa, no quotations.

Rum—Jamaica, no iiuntations.

New York.—Messrs.

17. 1917.

Gillespie Bros, <iz Co., July

I
—Caracas, 12^c. to 12|c. ; Grenada, 12c. to 12ic. ;

rinidad, ll'c. to 12|c. ; Jamaica, 9|c. to lO^c.

Cacao-
Trinidad, ll'c. to 12|c. ; Jamaica, 9|c. to lO^c.

Coco-NUTS—Jamaica and Trinidad selects, f-IO'CXi to

$32-00; culls, $22-00 to $2;!00.

Coffee—Jamaica, 9|c. to lie. per lb.

Ginger— 17c. to 18|c. per lb.

Goat Skins—Jamaica, 75c. to 80c. ; Antigua and Barbados,
70c. to 7.5c. ; St. Thomas and St. Kitts, 6,5c. to 70o.

per lb.

Grape Friht—Jamaica, S2-75 to $3-50.
Limes—$6-50 to $7 00.

Mace—28c. to 42c. per tb.

Nutmegs—20c. to 21c.

Obanoes—Sl-75 to $3 00.

Pimento—6c. per lb.

Sugar—Centrifugals, 96% 6-77c; Muscovados, 89*. 6-91c. ;

Molasses. 89°, 5-7."«c. all duty paid.

Trinidad.—Messrs. Gordon, Grant & Co., July 20

1917

Cacao—Venezuelan, $13-50; Trinidad, $12-50 to $13-00.
Coco-NUT Oil—$110 per Imperial gallon.
Coffee—Venezuelan, 12c.

Copra—7c. to 7}C. ])er tti.

Dhal—No quotations.
- Onions—$7 00 per 10<J tb.

Peas, Split—$1100 t.. $12-00 per bag.
Potatoes—English, $6 50 per 100 ft.

Rice—Yellow, $850 to $9-00; White, $6-76 per bag.
. SnoAB—American crushed, no quotations.

Barbados.—Messrs. T. S. Garraway & Co., August 7,

1917.

Arrowroot—$9-00 per 100 lb.

Cacao—$12 00 per 1001b.
Coco-NUTS—$26-40 husked nuts.

Hay—No quotations.
Manures—Nitrate of soda, no quotations; Cacao manure,

no quotations; Sulphate of ammonia, no quotations.
Molasses—No quotations.
Onions—SB -OO.

Peas, Split—$12-00; Canada, no quotations.
Potatoes—86-25 to $9-50.
Rice—Ballam, $10-00 to .SlO-50; Patna, no quotations;

Rangoon, no quotations.
Sugar—Muscovado centrifugals, $5-00 to $5-25.

British Guiana.—Messrs. Wieting i Richter; Messrs.

Sandbach, Parker & 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 1. 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, XH, XIII, XIV and XV:—Price 2s. each: Post free 2s. 8d., where

complete. (Ill: 2. IV, 3; and V, 2 and 3 are out of print.)
Volume XV, No. 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.
\ olume XVI, Nos. 1 and 2. Containing Papers on general subjects.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks are written in a simple and popular manner and the information contained in them

IB especiallj ^.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
usned up to the present time is eighty-two. Those mentioned in the following list are still available; the rest are out of print.

Sugar Industry. .^
Ceneral.

Seedling and other Canes at Barbados (7) -ind f22) Scale Insects of the Lesser Antilles, Part I, price
in 1900, No. 3, price 2d.; in 1901, No. 13; m 1902 *'i-> Part II., price M.
No. 19; in 1903, No. 26; in 1904. No. 32; price 4d. each. ('*3) Ootton Seed and Cotton-cake-meal on West Indian Planta-

tions. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (60) Cotton Gins, How to Erect and Work Them. Price id.

in 1903-5, No. 40: in 1904-C, No. 44; in 1905-7, No. 49; C^o) Hints for School Gardens, Fourth Edition.

in 1906-8, No. 59; in 1907-9, No. 62, No. 66, price 6f/. each. (71) Insect PestS of the Lesser Antilles. (Handbook). Price

(unbound) Is. 3c?. Bound in cloth, 2s. 3d.

Seedling and other Canes in the Leeward Islands, (72; Lime Cultivation in the West Indies. (Handbook). Pricem 1900-1, No 12; m 1901-2, No. 20; in 1902-3, No. 27; (unbound) 9d. Bound in cloth, Is. 8d.

f^^^ -^ Jr'" ^?aoiV^%^^'-n"-^^a;S^«^%^®'-!f (73) Root Borers and other Grubs in West Indian Soils.
190O-6, No. 46; ni 1906-7, No. oO; m 1907-8, No. o6; pj.j^g ,;,;

price 6^''' each.'''

'" ^*'^"^' ^"^ "''' '" ^^^'^'^' '^"- ^'''
('*) Cotton Cultivation in the West Indies. (Handbook). Price

" '

(unbound) 9rf. Bound in cloth, Is. 8c^.

Manurial Experiments with Sugar-cane in the Lee>vard Islands,
^'^^ Insect Pests of Sugar-cane in Antigua and St. Kitts.

1902-3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42; ,„,.. VT' r
in 1905-6, No. 47; in 1900-7, No. 51; in 1907-8 No. 57 '^ i'"^'*" ?°''"-

P™« ^rf.

in 1908-9, No. 64 in 1909-10, No. 68 price 4-/. ^ach. I^ Erysipelas and Hoose. Price 2,i.
' ' f

(Y8) Onion Cultivation. Price M.
a_ 12- • > T . -r , . (79) Root Diseases of Lime Trees in Forest Districts. Price id.

*^'^*mnTf^'"'?^?f^o" fo^r^T^'^ Jn^."?!' •
, , (80) Hints to Settlers in St. Lucia. Price 6rf.m 1910-1]

; ,n 1911-12; in 1912-13, in 1913-14, price 1.. each. ^g^j Agricultural Resources of St. Lucia. Price 3,/.

(82) Indoor Gardening for Schools. Price 6rl.

The above will be supplied post free for an additional charge of kd. for the pamphlets marked 2d.; Id. for those

marked id. and for Nos 73 and 75; l^rf. for Nos. 40, 44, 49, 59, ''f)2. fi.3, 67 and 74. Postage for No. 71, id.

ftod for No. 72, Qd.

The ' AGRICULTURAL NEWS ': A Fortnightly Review.
The '

Agricultural News '

contains extracts from official correspondence and from [ivo^tl'SS and
odier 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, regulariy, by each mail, and is on sale by the

local agents of the Department at one penny per number, post free, 1 \d. The subscription price, including postage, ia

2l. 2d per half-year, or 3>. 3d. per annum. Volumes IV to XII complete, with title page and index, 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 supplied

complete. The scale of charges for Advertisements may be obtained on applic ation to the Agents. All applications fur

copies aie to he dddressted to the Afjentx. not, to tlie Deparlvient.

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

Ixmdon: Messrs. Dulau i Co., 37, Soho Square, W. Grtwida: Messrs. Thos. Lawlor i Co., St. George.
West India Committee, 15, Seething Lane. .it. Vincent: Mr. J. D. Bo.vadie, 'Times' Office.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lvcia: Mr. 11. W. Niles, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Beidoewateh, Roseau.

Street, Kingston. Montserrat: Mr. VV. Robson, Botanic Station.

British Guiana: The Ajiuosy Co., Ltd., Georgetown. Antu/ita: Mr. S. D. Malone, St. John's.

Trinido'i: Messrs. Muir-Maesh.ux & Co., Portof-Spain. St Kitts: The B^le and Book Supply Agency. Basseterr*.

Tobago: Mr. C. L. Plagemann, Scarborough. Xevis: Mt.53rs. Howell, Bros., Charlestown.

Ca-nada: Lewto ^V. Clemenr 8] Yon^e Street, (Royal Bank Building) Toronto.
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THE BEST MANURE FOR COLONIAL USE
IS

Dissolved (Soluble) Guano
FOR SUOAK-CANE AND aE^rEI^AL USE.

-./>w_-^^ MARK.

APPLY TO LOCAL AGENTS OR DIRECT TO:-

The Ang'lo-Continental Guano

Works, litd.
Dock House, Billiter Street, London, E.C.

Barbados Ag-ents: James A. Lynch & Co., Ltd., Bridg-etown

FOR SALE.
A SISAL FACTORY,

BORDEAUX MIXTURE.
V'-r n>f i:i mixing the above, we stock

SULPHATE OF COPPER.
Bordeau.x i.^ itcognized as the best mixture lor deatroy-

I

ing fungous pests on the rind of the cane plant prior to

Complete, Modern, and in perfect order. ! planting.

Fop particulars apply to :-
j

^^^"'^ '^
g«'"' ^P'''''^' ''»' "^'"g ^'''^ '"'*'"''«

I To be obtained from
Plantageselskabet Dansk Vestindien, .1 THE BARBADOS CO-OPERATIVE

Christiansted, St. Croix, cotton factory, limited,

.,..,,, r no A
WHITE park,

Virgin Islands ot U.b.A. Bridgetown, Barbados.

DEPARTMENT PUBLICATIONS.
HANDBOOK SERIKS.

Insect Pests of the Lesser Antilles. Pp. 210, Figs. 185. Price (unbound) Is. 3d.
Bound in cloth, 2s. 3d.

Lime Cultivation in the West Indies. Pp. 136, Figs. 17. Price (unbound)j9d
Bound in cloth, 1«. 8rf.

Cotton Cultivation in the West Indies. Pp. 118, Figs. 35. Price (unbound) 9d.
Bound in cloth. Is. 8rf.

Printed at Office of Acfricultvrfil Rtporttr, 4, High Street, Bridgetown, Barbadoe.
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R. M. S. P
MAIL, PASSENGER & CARGO SERVICES

FROM THE

WEST INDIES
TO

THE UNITED KINGDOM

CANADA

DEMERARA & PARAMARIBO

PANAMA CANAL & PACIFIC PORTS

PORTS OF CALL
Azores.

[St. Vincent, St. Lucia, Dominica,
]Montserrat, Antigua, St. Kitts,
iBermuda, Halifax, N. S., & St. John<N.B.)
Grenada & Trinidad.

^

[Trinidad, Puerto Colombia,
- Cartagena, Colon, Panama,
(Oallao, Iquique, Antofagasta & Valparaiso.

REGULAR MAIL, I'ASSENGEK AND CARGO SERVICES i^KoM THE
UNITED KINGDOM TO
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Via Spain, Portugal, Madeira & St. Vincent

REGULAR SAILINGS FROM THE UNITED KINGDOM TO
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STRAITS SETTLEMENTS, HONG-KONG, CHINA 5^:*^
& JAPAN.

Head Office : 18, Moopgrate StPeet, London.
Branches at BARBADOS,'Trinidad, To:, j), Oemerara, Colon, Jamaica, Antilla, New York, Halifax N,S.. Buefios (Aires, Santos, Sa» Paulo

Rio de Janeiro, Madrid, etc,
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The Losses Caused by

Cattle Ticks

HOW TO AVOID THEM
CATTLl TiOK

THE LOSSES CAUSED BY CATTLE TICKS. Many cattle ownen
who have ahv.iys been accustomed to see both Ticks and Ticky Cattle on
their farms are unfortimately not inclined to attach much importance to

Cattle Ticks, and, as a rule, througli lack of appreciation of their damaging
effects, placidly consider them as of little consequence. Tfiat Ticks may
cause losses in many different ways has probably not suggested itself to

these stockmen, who are really most vitally affected, and it therefore seems

necessary to emphasize the fact that, in addition to their relation to

diseases such as Texas Fever (or Rcdwater), Ticks may .->lso be the cause

of serious loss in many directions.

While the power of transmitting Redw.-»ter {and other diseases in nthw

countries) is undoubtedly the most tlaugerous property possessed hy Cattle

Ticks, and is the principal cause for .ulopting stringent measures in secur-

ing their complete eradiation, uevertliele.ss there still remain other good
reasons for the accompiishuienl of this achievement, as will be gathered
from a reading of llie following; notes.

LOSS OF CONDITION IN CATTLE. Apart from questions of

disease, the presence of Ticks nn Cattle reduces their condition.

Durinj; the period of an expoiinient made specially to test this point,

heavilv infested cattle lost an average of 9 lbs. in weight, whilst the tick-

free cattle gained an average of 44 lbs., both lots of cattle being fed alike.

There is another case of a tick-infested steer which weighed 730 lbs.,

and which, after being freed from ticks Ijy dipping, weighetl 1015 lbs. two
months later, the feed remaining the same as before dipping.

DECREASED MILT\ YIELD. (;re:(t losses occin- by Ticks on Milch

cows, reducing the milk yield, and in some cases so injuring the teats as to

render them useless.

A series of experiments on this point was carried out by the United

States Department of .Agriculture, and it ivas shown that :
—

(1) Cows lightly infested witli Ticks produced 18J per cent. less milk

than Tick-free cows ;

(2) Cows heavily infested with Ticks produced 42.4 per cent, less milk

than Tick-free cows

REDUCED WORKING POWER. Cattle whose vitality is reduced

by Tick infestation cannot give the same returns in work as healthy

cattle. This is another source of loss in
'

countries where cattle are used

for haulage, ploughing, and other working purposes.

DAMAGE TO HIDES. The market value of hides is greatly reduced

by the perlorations caused by the OUtlc Tick. Tick-bitten hides are

worth iJd. per pound less than'uninjured hides. Even on a hide weighing

SO pounds there would thus be a dead loss of over six shillings.

HIGHER MORTALITY RATE. If the vitality of cattle is kept at a

low point by Tick infest.atioii. they will be much more li.ahle to disease,

and nuTch less able to offer resistance to anv disease they may acquire. In

the Tick-infested area of the United
Stateji

the death-rate
amongst^

cattle

is nearly three times greater than in the Tick-free area.

STUNTING OF GROWTH. This is another material loss caused by
Ticks. With Tick inlestati.jn at babyhood, there is very little chance to

bring cattle to e.uiv maturity. The stunting which they receive requires

them to be kept as much as two years longer before they are lit for the

butcher. That means two years Of extra feed and care, and loss of

interest on cajiital lied up unnecessarily Itmg.

INCREASED LIABILITY TO DISEASE. Ticks suck blood, and
thus, by reducing the general vitality of cattle, render them generally much
more liable to diseases of all kinds.

But there are some diseases the attadc of which is directly facilitated

by Tick Bites, such as Ulcerative Lymphangitis and Sporotrichosis of

horses. The spread of Demodectic Mange is ,'ilso greatly assisted, and the

same applies to many skin diseases, such as Ringworm, caused by
fungus growths. Tick also inoculate the microbes of suppuration, causing
obstinate abscesses.

- The discharge of such sores, and in some cases the mere oozing of

blood serum through incisions made by the mouth parts of the Tick, keeps
the hair moist and matted together ; the laj'ing and hatching of Hy eggs in

such area give rise to infestation with destructive maggots, causing ulcers

and other complications that require medical treatment.

LOSS OF BLOOD. It has been calculated that cattle heavily infested

with Ticks may lose as much as 500 lbs. of blood in the course of a year.

This drain on the system of an animal means that extra feed is required,
and involves ,a greater expenditure of energy on the part of the animal in

obtaining, digesting and assimilating this additional amount of food. All

this extra food and extra energy means loss of money.

OTHER BENEFITS OF CATTLE DIPPING OR SPRAYING. The

dipping or spraying ot cattle is ordinarily carried out w'ith the sole object
of destroying Ticks, but many other benefits are incidentally derived from
the operation. Dipping prevents and cures Uingworm, flange, Warts.

It kills the Bot. Warble. Horn and other Flies, and the Maggots and
Larvae deposited by same. It prevents Hairhalls in Calves by all.aying

Skin irritation. It kills the Fly which is the transmitting agent of the

Worm causing Opiilhalmia. The attacks of I.ice and all other skin para-
sites are prevented. Dipping destroys the organism of Cont.agious Abor-

tion. In fact, the man who dips or sprays his cattle and horses regularly
has the satisfaction of knowing that he is killing many birds with one

stone." •

HOW TO AVOID LOSSES FROM TICKS. Ob\ iously, losses caused

by Ticks can he prevented by destro>ing the Ticks : and a ready means
of doing this is to treat the cattle with an effective Tick-destroying pre-

paration, such as —to quiiite the best known—Cooper's Cattle Dip.

This preparation is the outcome of a costly series of experiments .a

Gonubic Park Experimental Farm in South Africa, extending over some

years ; briefly it mav be described as tiie solution of the problem of

utilising the Tick-kiiling properties of arsenic, without incurring risk of

injury to the animals by "scalding" or otherxvise.

IiTefutable exidence of the superior merits of Cooper's Cattle Dip is

afforded by the Governments of the following countries:—
United States of America. Brazil. Northern Rhodesia. Madagascar.
Southern Rhodesia. Union ot South Africa. British East Africa. Sudan.

Swaziland. German East Africa. Northern Territory of Australia.

Basutoland. Portuguese East Africa. Egypt. Portuguese West Africa.

Queensland. British West Indies Argentine Republic. Nyasalard.
New South Wales.

Therefore, Cooper's Cattle Dip may be said to command the official

approval of the (iovcrnnients of pi.icticaily all the important cattle raising

countries of the w.nld, which in it-cli is ample testimony to its value.

COOPER'S CATTLE TICK DIP

HaM received the official approval of the follow, ng Coantriet:

Union of South Africa. Northern R!iods?ii. lirazil, Basuloland,

Nyasaland, Swaziland. Southern l{ii.iil.--ii. Madagascar,

British East Africa, Cennan P.a^l Africi, Portuguese last Africa,

Pcrtujuese West Africa, ERVpt, Argen'.ine Republic, yu.'cnsland.

United States of America, New South Wale.-.

W. Indiet, Norlhern Tcrrll«r> of Aif^lrt^li?. SuJ.in.

^^anu'facturers
^ tANCHES : TorlVo,

WILLIAM COOPER &
Chicago. Sycney, Muili(.,;i-ii;-, Au,:Mi;cd,

WEST INDIAN AGENTS:
ST. KITTS: 5. I.. Horsford & Co. ANTIGUA: Bennett. Brsson ft C«.

JAMAICA: U. Henderson cS: Co.. Kinsslon.
OI^KNADA: Thom.son. Hankey &. Co.

BARBADO'S: Itarbados Co-operative Cotton Co., Ltd.

hAllA.WA.**: W. %. Twynam. Nassau.

TRIMDAl): T. Oeddes Orant. Port of 5paln.
BRITISH (iUIAINA: Sandbach, Parker & Co.

ST. VINCtNT: Corea & Co.. Kingstown. NEVIS: S. D. Maione.
DANISH \N H.ST INDIRS: A. Schmlesrelow. St. Croix.

MONTSEHRAT: \\ . I.lewellyn \\ all. DOMINICA: Hon. H. A. l-ramptoa.

ST. I.ICIA: Barnard Son* & Co., Ca.stries.

NEPHEWS, Berkhamsted, England.
Bucnoi Airu, Monte Video, Puati Arcaat, E«t Undo*, Odcu*.
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The Value of Scientific Research.

tN the last issue of this Journal the editorial

• dealt with the relations between science and

Jmodem industry, emphasizing the point that

industry owts so much to science that it is essential

that science should be not only encouraged but ade-

quately provided for.

One supposes that hardly anyone, with any real

knowledge of affairs in the West Indies, would now-

adays dispute the fact that the brighter outlooii

in these islands is very largely due to science applied
to agricultural matters. The improvement in the

manufacture of sugar, the chief industry in so many of

them, may be instanced. Science has taught, after

many experiments, that the way to extract the highest

percentage of sugar from the canes is by using power-
ful crushing mills combined with maceration of the

crushed canes. Again, it is to researches of science

that the sugar manufacturer owes the knowledge that

the best way to produce a fine quality ofsugar is to boil

it in vacuo; also, that in order to economise fuel

recourse must be had to multiple ertect evaporators.
All these and many similar applications are the

outcome of abstract scientific research subsequently

adapted to practical ends.

To take another important industry of the Wesi

Indies; every cotton grower knows that in the earlier

days of the industry it seemed at times as if it would

have to be discontinued on account of the serious

attacks of pests and diseases. By the assistance of

science these enemies are being met, and methods of

keeping pests in control, and of avoiding disease are

being utilized, so as to put the cultivation of cotton on

a secure basis.

Scientific research in plant breeding has also been

of great value with regard to both these crops. With

regard to canes, there is coatinual progress in the propa-

gation of varieties with greater sugar content and more

resistant to disease: with regard to Sea Island cotton

science is enabling the cultivator to maintain the

quality of the crop without deterioration, and even to

improve it.

But difficulty lies in the fact that the majority of

mankind do not look, in this matter as in many others,
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-far enough ahead. Men are willing to acknowledge
the benefits that bring them immediate profits, but

for the most part they lack the power of imagination-

which would enable them to incur immediate expense
and trouble in order to obtain insight into the funda-

mental laws of their business, although such insight

would enable them, or future generations, to establish

their business on a better and more lasting foundation.

This brings us to the cjuestion as to what is the

value of scientific I'esearch, sometimes referred to as

pure science, i.e. the seeking after knowledge for the

sake of the knowledge itself. Many men say that this

is of no use. They want to be taught how to do

things, 7toi" to improve the processes of their agricul-

ture or their manufacture, but they do not see the

need or utility of striving to find out the why of things.

This attitude of mind is not only unscientific, but

unintelligent. It is true that in the ultimate sense

the why of most things seems to be unobtainable, but

the function of .science is to be forever seeking for the

why, because only in this way can secure foundations

be laid for the carrying out in practice of how to

improve. Scientific research is directed to the advance-

ment of the knowledge of the laws of nature, i.e. wliy

it is that things are as they are, and not otherwise.

A recent book, CV(.e7nicai Discovery and Inven-

tion in the Twentiet-li Century* gives the following

instance of an important practical application which

ihas arisen out of apparently recondite investigations,

supplying a satisfactory answer to those persons who

are often disposed to enquire as to the utility of

this or that piece of pure scientific work which seeks

to extend knowledge, without reference to the further

«se of it.

The researches of Professor Sabatier, of Toulouse,

•on combinations of hydrogen effected by the catalytic

agency of finely ilivided metals, were begun in the

closing years of the last century, and have led to

unexpected applications for industrial purposes, which

,have assumed a position of great practical importance.

Professor Sabatier has shown the chemist and

niannfdCturer how hydrogen can be made to unite

wiili a great diversity of materials by an easily carried-

out process, and at no prohibitive cost.

Most vegetable oils, and some animal fats are

liquid under ordinary temperatures, and conse(iuenily

•of less value than the fats which are solid under the

.same conditions. Professor Sabatier made known that

it is only nicessary lo add finely divided porous nickel

"'('heinical Discovery and Invention in tlic Twcntietli

Century', by Sii-Willi«m.\ Tililen, F.R.S., D..Sc., LL.D.,Sc.L).,

Koutledge iV Co.

to the oil, to heat it to a moderate temperature, and
to inject hydrogen gas into the mixture, in order to

harden the oil into a fat which is solid at common

temperatures. The resulting hardened fats are of

great commercial importance, being largely employed,

especially in soap and candle making.

No sooner had Sabatier made known his

method than numerous patents were taken out by
other people, who thereby made great commercial

profits, but Sabatier himself failed to share in the

reward which might rightfully have been considered

his due.

An instance like the above shows how applied
science really depends upon pure science or research-

Men who praise the practical achievements of applied
science but speak lightly of work in fundamental

research, are, it has been said, like men who congratulate
themselves upon the electric lighting in their houses,
and forget the power-house. Scientific research is the

power-house that supplies the initial energy to applied
science to which our modern civilization owes so much.

Workers however in scientific research, like

Sabatier, receive scant rewards for their labours. For

the most part they are unrecognized, though other men
who, having been taught the ivhy of nature's processes

by the pioneers in research, turn that knowledge to

practical advantage, reap the rewards and often the

glory.

At the present time, more than ever, there is need

of scientific research into numerous problems. During
the war, and after the war, the tvhy of many proc-sses,

industrial and agricultural, is being asked, and will be

asked. The men who devote themselves to scientific

research will devote themselves, as they have always
done in the past, to the elucidation of these problems.

They ought to be encouraged not only by the estima-

tion in which they are held, but by adequate rewards,
for the hope of reward sweetens labour. In Great
Britain the recently appointed Department of Scientific

and Industrial Research shows that the mind of the

public and the Government is awakened to the value

of co-ordinated scientific research. Such a body must
be of extraordinary force in this matter. For scientific

research, to have the fullest power, and to ,be of

the greatest advantage to human welfare in solv-

ing problems and in laying firm foundations for

practice, ought to be co-ordinated. Solitary workers

have done much in the past, but the association of

scientific workers obviates the waste of power which

arises from want of knowledge of what other men are

doing, thus enabling much more to be effected.



Vol. XVI. No. 401. THE AGRICULTURAL NEWS. 275

In this matter of progress it is sometimes forgot-

ten that we cannot stand still, even if we would: the

happenings in our surroundings carry us onwards, and,

if we fail to respond, we are left behind to perish of

neglect and inanition; tins is true alike of individuals

and communities. Progress is forced upon us: it is

expedient therefore that we take pains to see that our

progress is so directed as to bring us the greatest good.

SUGAR ESTATE ECONOMY.
In The ^¥est India Committee Circular of

July 12, 1917, under the above headinar, there appears a

copy of a circular lettei addressed by Colonel the Hon.
R. Stapleton Cotton and Messrs. Henckell Du Buisson
& Company to the managers of their estates in the
West Indies. Between them the signatories of this

letter have very large interests in the West Indies, the

total output of sugar from their estates and the

iactories under their control in various islands being
some 50,000 tons per annum.

This letter seems to inaugurate a far-reaching and

straightforward policy on the part of owners and

capitalists with regard to the employees in the sugar
industry. We deem it so important as to reproduce
a large portion of it in the present a,rt,ii;le, in fact, ilid

space allow, the whole letter is worth reproducing.
The following are quotations from the letter

referred to:—
It has always been, as you know, our desire to improve

the circumstances of all on our estates when the revenues

permitted. ... It has also been a pleasure to us that

the estate revenues have ma'ie it possible to give bonu.ie.s to

the managers and overseers sufficienito render their ciicum-

stances cfnjfoi table for the present, and at the same time
to enable them to invest something for the needs of later years.

In the cise of these bonuses both to managers and

overseers, and in the increase in labourers' wages, it has to be

understood that they cannot be repeated or continued if the

revenues tall back again. The revenues depend on two things,
viz

,
the price of sugar and the croi)s produced. Sugar may

continue above the average price for some time, but before

very long it will in all probability drop back

In our opinion, the reasonable view to take of prices is

that they will, after some little time, rule much about the

average level of the last ten pre-war years, whiihwaa£ll
per ton, f.o.b., for 96° Grey Crystals. \\Tienever the price
has gone over that it has soon fallen below it again, and
whenever it has gone below, it ha.s soon recovered again.

Now £11 per ton does not, with the past 'average crops,
a'lmit of continuing the present higher pay. In England there

is general agreement on the part both of employers and

employees in the leiding industries, that thereshall be no return

to the old low level of rates of pay, and further it is agreed by
all on both sides that the only means of securing this is by
increased production per man or tvoman And every-
one is looking forward with hope, we niig!it say with confi-

dence, to tiic industrial production being increased, and to

the higher wages being made permanent. The pressure of

war proluction has revealed what can be done

Cannot a similar advance be made in sugar plantations
in the West Inc'ies! If not, we see no hope of a continu-

ance of the present higher pay to the staff and the labourers.

Increased production per man, whether manager, over-

seer or laboner, is the on'y means of securing tliii It
will be difiiculr, but we believe it can be accomplished if

everyone does his utm >st and gives his whole mind and
energies to the woriv, not going on in the old routine,
but looking out continually for a chance of introducing some-

improvement here or there

The establishment of a stock farm on a sound basis
on each estate, with the manure resulting therefrom, and
the introduction of rotation crops along with mo e liming and
more tillage, will, we believe, lead to the improvement of
the condition of the soil to such an extent that it will yield
a very large increase in the cane crops

We are quite prepared to consider applications for

expenditure required for additional live stock, alterations in

stables and cattle sheds, silos, limekilns, and motor drivea

implements for the lii^hter tillage, so that the additional

tillage may not necessitate an increase in the numbers-

employed on the estites. Our aim is to keep the numbers
who are at present employed, and to continue the present
advanced pay; each one of them in his own sphere to do his
utmost to increase the production of the land, so as to make
this possible

It must be borne in mind that we are only prepared to

develop stock farms if all the fodder is raised on the estate.

Turning part of the cane tops into ensilage will help towards-

this, but the chief help will come either from raising better

grasses on land that has now only abandoned pastures, or
from raising fodder crops on fields that are thrown for their

year's rotati:n out of cane.

THE AFTER-RIPENING OP SUGAR-CANE.
In th modern factory system which requires a constant

supply of large quantities of sugar-cane, any deterioration of

the sugar contents of the crop in its passage from the field to

the mill may constitute a serious loss. In some districts in

India it is a common practice to allow the canes to remain in.

heaps for a day or so before crushing, the rei-son given being
that the gur obtained from such cane is drier and lighter
in colour than if the cane is crushed immediately. Experi-
ments, reported in the AgriculUtral Journal of India,
Vol. XII, Part 2, have been made in India to see how long
the cane may be kept without causing a loss, or, if storage
of the cut cane is unavoidable, what are the extent of the

losses likely to be incurred.

The length of time for which cane can be stored without

suffering a loss of sugar, and during which an actual increase

in the amount of sugar in the juice will take place, will, the

journal states, vary with the temperature of the air and the

condition of the cane. This period will become shorter

as the temperature rises. Excessive cold, on the other hand,

including too great a change in temperature, may also bring
about losses in sucrose.

The Java system of covering cut cane with damp trash

is to keep the cane stem alive. By this treatment the cane

will be maintained at a uniform teiuperature and being in

a moist atmosphere will not lose water. On the other hand,
moist heat will not only induce the growth of moulds, fungi,,

and bacteria, all of which bring about decay by fermentation

changes, but will, once the cell is dead, induce rapid decay
in the cell contents by hydrolysis an 1 oxidation.

The after-ripening of cane is a matter of some impor-
tance to the factory owner, and the chemical changes will

probably be of interest to him as well as to the student of

the chemistry of sugar.

Experience in the West Indies tends to show that in,

the conditions here prevailing, cut canes quickly deteriorate.
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THE HORSE BEAN AS A GREEN
DRESSING FOR CACAO.

Interesting notes on some experiments with the Horse

Bean (Canavalia ensiformis) ab. to its value for growth under

cacao trees in Grenada have been furnished by the Superin-

tendent of Agriculture in that island. This bean has been

used as a green dressing in lime and cacao orchards in

several West Indian islands for many years, and also

as a green dressing for s^rable land, as may be seen by
reference to the Annual Reports of Experiment Stations; but

its use for this purpose appears to have been neglected in

Grenada.

That the attention of Grenada cacao planters has now

been aroused to the possibilities of this bean as a suitable

green mulch for their plantations is evidenced by the fact

that between .5,000 and 6,000 BE), of cleaned seed has been

distributed by the Agricultural Department during the

eighteen months ended .June .30, 1917.

The chief point in the experiments was to discover

whether the Canavalia, possessing as it does the valuable

properties of other leguminous plants, would thrive well

enough under the shade of cicao to justify its cultivation for

creendres-sing purposes, so as to maintain or restore the

fertility of land under cacao.

These experiments as far as they have gone, serve

to support the idea that the Canavalia will furnish q, desir-

able leguminous green dressing for cacao land.

The first of these experiments was conducted by the

proprietor of Tuilleries estate. An acre of land under cacao,

about .500 feet above sea-level, was sown with the beans in

May 1916. The beans were planted two in each hole at

a distance of 2 feet apart. The cacao trees on the plot are

about twenty years old, carefully pruned, with foliage fairly

thick. They stand from 10 to 14 feet apart.

In October the bean plants were about 2 feet high,

flowering and bushing well, though, as was natural, there was

a noticeable degree of attenuation in the growth, caused by
the shade of the trees. Fourteen months after sowing the

bean plants continue to thrive, and have produced a fair yield

of seed.

The second experiment has been carried out by the

managing attorney on Boulogne estate, on poor land. The

cacao trees on the 3 acres experimented with are about fifteen

years old, growing at an average distance of 10 feet apart.

They are well pruned, but only moderately vigorous; hence

the shade was less than in the first case. Three acres were

sown broadcast with Canavalia beans, about half of the plot

being sown in December 1916, and half in January this year.

In May this year the plants on the earlier-sown portion

were about 1 8 inches high, and thick enough almost to hide

the soil from view, and were beginning to flower. On the

later-sown portion the plants were about 12 inches high.

In .June the plants in both portions were of fine growth,

covering the soil completely.
On July 5 a trial cutting of the plants on the first-sown

section was made. This indicated a yield of 4i tons of fre.sh

cut material per acre. It was also estimated that the weight
of stumps and roots left in the ground would be about

:,--ton

per acre—a total weight therefore of 5J tons per acre of

vegetable matter.

It has yet to be determined whether the beans will

ratoon well under the shade conditions of a cacao plantation.

A continuation of these experiments will yield valuable

and reliable information as to the suitability of the Canavalia

to be used as a green dressing, under conditions of very con-

siderable shade.

AN EXPERIMENT IN STORING SEED-
CORN IN GRENADA.

An instructive and succe.ssful experiment in .storing

locally grown seed-corn has been conducted in Grenada by
the Superintendent of Agriculture, Mr. J. C. iloore, who has

furnished this Office with a detailed report, of which the

following is a resume.

It must be temembered that corn kept for sowing

purposes, and that stored for food purposes cannot be

subjected to the same treatment. In the latter case the corn

is dried at a considerable temperature, the process destroying
to a certain extent its germinating power. In the former case

the object is to preserve this power, at the same time

eliminating as much moisture from the seed as possible
without destroying its vitality.

In October 1916, the Superintendent of Agriculture in

Grenada advised that an attempt be made to store locally

grown corn to provide a supply of seed for general distribu-

tion in May and June 1917. Accordingly, in November, 60
barrels of corn selected from peasants' crops were stored in

a room at the Botanic Station. This room is constructed

mainly of wood, with a shingled roof, having a capacity of

3,120 cubic feet, and is well ventilated, the windows and
ventilator openings being, however, .screened with 1-inch mesh

wire-netting.
The ears of corn, tied together in pairs by one or two

of the segments of the ha.sk, left on for the [)urpo.se, were

hung across racks made of 6-inch boards placed edgeways in

tiers spaced so as to insure free circulation of air throughout

them, and to facilitate inspection; the total length of the

racks being 426 feet. This afforded ample space, as it was
calculated that 5 teet of rack could approximately hold the

ears contained in a barrel, when the ears were hung three

or four deep across them.

Windows and ventilators were kept fully open, except
at night and during actual rainfall. A few weevils were

noticed on the corn immediately after hanging, having prob-

ably obtained a lodgment there before the purchase of the

corn. The only fumigation effected at this stage was by
the fumes of a smouldering wood-fire for about six hours at

a time on three occasions, at intervals of two weeks.

Shelling began on January 5, 1917. After being
shelled, the corn was 'sunned' for two days, sifted in order to

remove dust and chaff, fumigated with hydrogen cyanide for

.sixteen hours, and immediately stored in a bin. Owing to

limited facilities this process took some time, being only

completed on February 1.

The storage bin, 71 feet high and 4 feet square, was
constructed of boards closely fitted, one half of the top being
fitted with a movable cover. The inside of the bin was lined

with roofing paptr tacked on with overlapping edges, and
the outside tarred to secure tight joints. The bin was pro-
vided with a flue suitably perforated, running from the bottom
of one side half-way across the floor, then ri.sing vertically

through the centre of the bin to 18 inches from the top. The
lower portion of the flue was made large enough to hold

a gas generator, and fitted with a tight door. The cyanide
fumes were thus enabled to penetrate thoroughly the stored

corn.

As the corn was put into the bin, muslin bags, each

containing 3 oz. of crude flake naphthalene were distributed

at regular intervals throughout the mass. This did not seem
to be efficacious in warding off insect attacks.

Fumigations of cyanide were applied on February 13

and 23, and on March 8. Two further fumigations of

carbon bisulphide were applied on March 16 and on May 1-5.

When emptied on May 23, a large number of weevils
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were found at the bottom of the bin. Had tlie bin been

thoroughly air-tight the effect of the fumigations would have

been doubtless more complete. However, there was do

indication of mildew observed.

As a result of this experiment over 4,000 tt). of seed-

corn harvested in October last year has been distributed for

planting purposes in May and .June this year throuahout

Grenada and Carriacou. The seed was clean and bright in

appearance, entirely free from mildew, practically free from

weevils and mo'lis. and possessed an indicated viability of

S7 per cent.

One piece of useful information supplied by this success-

ful experiment is that hydrocyanic acid gas can sifely be

used in fumigating thoroughly dry seed corn, without seriously

affecting its vitality.

BREEDING OF CORN.
Field Crops: for the Cotton Belt, the book reviewed in

the last issue of this Journal, p. 629, contains in Chapter XVI
some interesting ob.servations on the breeding of corn with

a view to fixing desirable characteristics.

Special stress is wisely laid on the possibility of greatly

improving corn by breeding, and many proofs of this improve-
ment have been furnished in thel'nited States by experiment
station.s and other agricultural agencies. The initial step in

the improvement of corn, the writer sa)"s, is the selection of

the best varieties for the existing conditions, and it is

a waste of time and money to breed varieties not well

adapted to the soil and climate. When the variety is

selected, the simi'lest method to improve still further the

corn is by mass selection, which con.sists in .'electing from

a field a large number of ears from plants, which conform

most closely with the ideal type. The next year this selected

seed is mixed and planted, and this method is followed year
after year. Mass selection has, as may be readily understood,

the disadvantage of not being rapid in its results, and the

quiclvest improvement can only be attained when the selection

is based on a performance record of different individual ears.

Pedigree selection differs from mas.s selection in that, after

the first mother ears are selected, a record is kept of the

performance of each ear and its progeny. It distinguishes

between those plants that are good because of favourable

environment and those that are good because of inherent

produciiveness. The inherent productiveness of an ear

can be ascertained by no other luean.s than by pedigree

selection, or the separate culture and exact comparative trial

of the generation grown from its kernels.

The readiness with which maize hybridizes, and the ease

with which the plant is manipulated in artificial cro.ssing

have served greatly to stimulate the breeder's interest and

eft'ort in this method of corn improvement. The two most

important objects in pursuing thi.s method are, firstly,

recombining the characters possessed by the pxrent plants so

as to produce a progeny of increased value, and secondly,

securing increased vigour and productiveness. The present

conception of plants is that they are composed of separately

heritable units known as 'unit characters', and the law

governing their transmission was discoveredin 1865 by George

Mendel, being known as Mendel's law of hybrids.

According to this law the dominant character shows in the

first generation hybrid to the exclusion of the other. The

recessive character reappears in the second and subsequent

generations in one-fourth of the progeny, and thereafter

remains pure. In corn, for instance, investigations have

shown the following characters to be dominant over their

oppo^ites: yellow endosperms over white endosperms: starch

endosperms over .sweet endosperms: flint quality of gr.uu over

dent; and dent quality over sweet.

Experiments on the lines suggested by the author,

especially if records of such experiments were carefully kept,
would doubtless prove of utility to growers of corn in the
West Indies.

AGRICULTURAL CONDITIONS IN

PORTO RICO.
Porto Kico for a very Ion .< time has been a country of

small plantations, possibly similar to France, where the great
weilth of the country has deen developed by horticulturists

and agriculturists in gardens and farms of small area. Th&
Loaisiana Planter of July 7, 1917, gives a short account of

the colono or tenant system of farming, which was forced on
Porto Rico more or less under the old feudal system of the

ownership by one man or one interest of the sugar factory,
of the slaves, machinery and outfit necessary to engage in the

sugar industry, all involving such an absorption of the atten-

tion of the sugar planter to the estate developed in this way,
as to leave practically no opportunity for small landowners to

produce sugar-cane for sale, there being no market for it.

The colono )T tenant system has grown out of this, just as

it has in Cuba. The instance is cited of one of the large

sugar companies that has seventy-one colonos on the company's^
lands, or in some instances on their own lands. The average
number of acres per colono was 443. In a general way
where the sugar-cane is cultivated by the estate owners
for their own account, the results are better in quantity
and quality thin when they come from the colonos.

I'nder the present system, however, it is found very wise to

utilize these colonos as far as practicable, and among them
there has been quite a development, some of them cultivating:
from a thousand acres up to fourteen or fifteen hundred,

receiving financial aid from the factory owners. It was.

found that in a list of twenty-one sugar factories .37 per cent,

of the cane was grown by the factories' owners, and 63 per
cent, by colonos, and that the cost per ton of cane to the

estate for their own cane was §392 per ton, and of the colonos

§3'89. These figures do not include the cost of weighing,,

hoisting, transportation, and such expenses as are essential

in the central factory business, whether the canes are culti-

vated by the factory itself or by tenants.

Exliibition of Local Foodstuffs in St.Vincent.
—A patriotic demonstration and fete, organized by the Kings-
town Board and the local West Indian Flag Day Committee,
was held at the Court House on August 1 . Among the most

attractive exhibits was a collection of native food products for

hard times at all seasons, which was arranged by the Agricul-
tural Superintendent, Mr. W. N. Sands. The samples

clearly showed that in many respects the Colony should be self-

supporting. Loaves of excellent quality were exhibited

consisting of 25 per cent, native kiln-dried corn meal mixed

with 75 per cen^. of wheat Hour and wheat Hour substitutes

such as the meals of cassava, cotton seed, breadfruit, sweet

potato, and pigeon peas, all of which could he locally produced.

Other novelties were coco- nut butter, and lard oil refined

from crude cotton-seed oil. Among the other foodstuffs

exhibited were peas and beans of diflferent kinds, arrowroot

and cassava starches, sweet potato cakes, farine, corn, cassava,

sugar, honey, yams, and eddoes. In connexion with the

storage of foodstuffs a collection of live insects attack-

inf corn and meals was shown, and the method of destroying
the pests by means of carbon bisulphide explained.
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COTTON. DOWN THE ISLANDS.

SEA ISLAND COTTON MARKET.
Messrs. Wolstenholme and Holland of Liverpool,

write as follows, under date August, 7, 1917, with

reference to the sales of West Indian Sea Island

cotton:—
The business in West Indian Sea Island lias been con-

fined to Stained Cotton at 20d.

There has been a g<jod demand for the better qualities,

but unfortunately, there is no stock. Spinners aie eagerly

awaiting the new crop.

THE SEA ISLAND COTTON CROP OP
1916-17.

From Messrs. Henry W. Frost & Co. 'a circular, dated

August 4, 1917, we take the following statements of the Sea

Island cotton crop of 1916-17 in the States of Carolina,

Georgia and Florida. The Carolina crop is 3,573 bales

against last year's 6,211 bales. The Georgia and Florida

crop is 109,-536 bales against last year's 79,067 bales. The

amount exported to England and the Continent was only

1,469 bales, the balance of the crop being taken by American

mills. The prices reached in March and April, when an

embargo was put on Egyptian cotton, advanced from 5.5c. to

70c. On this basis nearly the whole remainder of the crop
was disposed of. This was on the Savannah maiket. The

Islands' market, opening in October, advanced from 50c. to

57c. and 65c. Every bag of this crop was sold. The extra

fine planters' crop was .shipped to England, but the balance

of the crop was taken by American mills.

In Carolina there has been some increase in acreage
for the forthcoming crop, and the reports are of distinctly

favourable expectations. The conditions of the crop in

Georgia and Florida, taken as a whole, are good. Unfortu-

nately boll weevil is rendering planters apprehensive in some

sections. Some damage has been done already, and there is

fear of further damage to the crop later on.

AEROPLANE CLOTHS.
It has been officially said that the Government is

supplying the seed to grow the flax needed for the wings of

its aeroplanes. Cotton is not unserviceable for the purpose,
but the perference for linen is marked, and does not arise

solely out of a desire to utilize material grown in Great
Britain. Cost can have very little to do with the matter, as

the difference in price between one fabric and another is the

merest trifle in the total cost of an aeroplane. The advantage

possessed by linen is that of strength, traceable chiefly to

the much greater length of the individual fibre. Weight for

weight, linen is decidedly stronger than cotton, and it can be

woven into cloth of a suitable lightness of, say, 4 oz. per

square yard. Lightness ia an important element in all

accessories of aviation. Before being flown, the sails of an

aeroplane are painted with a mixture known to airmen as

dope. Cotton and linen both contract after doping, but it is

reported that ramie does not. The trouble about ramie is,

however, that it is brittle and weak at the joinings, although
its strength across the wings is extraordinary. (Journal of
the Royal Society of Arts, August 3, 1917.)

ITEMS OF LOCAL INTEREST.
ST. VINCENT. The Agricultural Superintendent (Mr. W. N.

Sands) reports work of a general routine nature in the Botanic

Gardens during the month of July. Plant distribution

included 400 cane cuttings and 23 R). Bengal beans.

The weather during the month was wet, rain being
recorded daily. Good progress, however, was made in the

planting of crops. Cotton seedlings required a few days of

sunshine; corn and peas looked promising in most districts.

Work was continued in connexion with the destruction

of cotton stainers. From an attached report of the cotton

Inspector thereon, it appeared that a considerable amount of

work wa,s performed by this officer during the month. No
fewer than thirteen estates were visited, and arrangements
made for trapping cotton stainers, and destroying silk-cotton

trees. The cotton stainers were destroyed in some cases by
means of cotton seed placed in heaps in the neighbourhood
of fallen silk-cotton trees, and pouring boiling water on them
when they were collected; in others by means of the kerosene

torch, described in the previous number of the Ayt icultural

News (Vol. XVI, No. 400, p. 267). The absence of stainers

on some of the estates visited, which had previously been

severely infested, bears testimony to the etficacy of the

measures taken for the destruction of these pests, and to the

importance of the work, which cannot be overestimated.

Regarding other pests, the sugar-cane moth borer is reported
as giving trouble on several estates.

The Assistant Agricultural Superintendent (Mr. S. C.

Harland) returned from three months' leave on the 27th.

The prohibition of the importation of seed-cotton and cotton

seed into the Colony was gazetted. This precaution was
taken against the possible advent of pink boll-worm. The
rainfall at the Botanic Station for the month was 20'42

inches; at the Experiment Station 16*91 inches.

VIRGIN ISLANDS. Dry weather interfered with cultural

work in the Experiment Stations during the month of July,
writes the Curator, Mr. W. C. Fishlock, Varieties of beans

were sown, sweet potatoes planted out, and the work of

reconstructing the nursery commenced. The following

plants and .seeds were distributed: potato cuttings 300, coco-

nut plants 6; banana slips 58; pine-apple slips 12; cDtton

seed 68 lb. vegetable seeds 12 packets. As regards staple

crops, cotton appeared to be in fairly good condition. Much
attention, says Mr. Fishlock, has been paid to the planting
of food crops. No serious pests were reported.

The weather, as is noted above, was dry. Rain fell in

measurable quantity on twelve days of the month, the total

precipitation being 1'82 inches. The average rainfall for the

month for the previous sixteen years was 4'31 inches. This

is said to have been the driest July since weather records

have been kept in Tortola.

Among the practical suggestions made by the advisory
Committee appointed by the British Board of Agriculture to

report on technical questions of poultry management and

feeding, are, according to The Field of June 23, 1917, that all

hatching should cease for 1917, that old stock cocks should

be killed at once, that, with the exception of certain hens

selected fur breeding stock, all hens hatched in 1915 that go
broody, or show signs of moult should be cleared, as well as

any 1916 hens that indicate by their appearance that they will

not be profitable, that as soon as possible all 1917 hatched

cockerels ncjt required for stock purposes in 1918 should be

killed.
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IMPROVEMENT IN THE MANUFACTURE
OF LIME PRODUCTS.

The Report ot the Agricultural Department, Dominica,
1916-17, a review of which appeared in a recent issue of the

Agricultural News, No. 399, deals with several subjects of

more than local value. Improvement in the manufacture of

lime products, for instance, is doubtless a matter of interest

in o'her islands, where the lime industry is being extended.

The report of Mr. J. Jones, Superintendent of Agriculture
in Dominica, dealing with this subject, is worth quoting.
He say=: 'During the year under review, citrate of lime was
sold on the basis of about £27 per pipe. During the same

period concentrated lime juice was quoted at £"22 per pipe.
'Whilst many planters received this latter price and

found .lifficulty in disposing of their product, a number of

others received £28 and over per pipe, and found a ready
market.

'The difference in price was due entirely to the difference

in the quality of the juice manufactured. Those who took

the slight additional trouble of preparing a clean sample of

concentrated juice were rewarded to the extent of £6
per pipe and over. Now that the trade has differentiated

between clean and dirty juices, and does not value the

product on the acid content alone, a rapid improvement
should soon be observable in the quality of the bulk of the

juice leaving the island, and the shipment of thick dirty

juice, should be a thing of the past.

'There is an idea abroad that clean juice cannot be

prepared by the open-lire process. This of course is a fallacy,

as some of the best juice leaving the island today is

manufactured by the open-fire method. The writer has seen

juice prepared by steam concentration having a sediment test

of close on 100 units. The essential condition in the

preparation of clean concentrated juice is that the raw juice
should be as free as possible from pulp. To attain this end
several different mothods are practised. First the raw juice
as it comes from the mill is kept for several days in vats to

settle and only the clear juice drawn out for concentration;
or the whole is passed through the still, and after boiling is

run into settling vats and allowed to remain there for twelve

to twenty-four hours. It is well known that boiled juice
settles quicker and more thoroughly than raw juice. In

some cases planters use both the above methods, that is they
settle the raw juice as much as is convenient, withdrawing
the clear juice directl)- into the concentrating vessel, and

distilling only the cloudy juice. No doubt the cleaner juice
is obtained by heating the bulk to boiling for some time, and
then fettling the juice, finally withdrawing the clear juice.

'The chief difficulty in preparing clean juice is the

treatment of the sediment. It contains a very considerable

amount of acid which must be recovered. Filter- presses—
familiar objects in sugar factories— are not used in lime juice
factories. Two processes are adopted to obtain the last of

the acid out of the sludge. The latter is placed in bags
made of cloth and allowed to drain, or still better, placed
in a specially made filter-bag consisting of two bags, one, the

larger placed within a second, the smaller, the smaller of the

two having no bottom. The other method is to allow the

sediment to run into a separate vat, stirring it up
with a quantity of water, allowing it to settle, and

drawing off the clear liquid. The second process appears

the more practicable when large volumes of juice are
being dealt with. In this .second process it becomes a
matter of some importance to determine the number of
times It is economically sound to continue the washina.

'With this end in view experiments have been conducted
in this laboratory, and it would appear that if time is an
imporUnt factor, the best way to treat the sludge is to add
water to the extent of 2 parts to 1 of sludge. In a few
hours—six to ten—the pulp settles, and the clear liquid may
be drawn off and concentrated. It is not economically sound
at the present value of citric acid to further treat the residue.

'If however the element of time is not pressing, then
the most efficient way of dealing with the sludge is to add
equal parts of water, allow it to settle eighteen to twenty-
four hours, draw off the clear liquid, and again add
water in equal parts. From data supplied to this Department
as to the cost of concentrating a gallon of juice, which is

given at 1 cent per gallon, it would appear that at the
present value of citric acid, the washing described may be
repeated three times, but that a fourth washing is not
profitable.

'By the first method 66-6 per cent, of the acid is

recovered from the sludge, and by the second process,
provided the washing is repeated twice, 75 per cent. If,

however, the washing is repeated three times, then 87 '5 per
cent, of the acid will be recovered.'

Mr. Jones refers also to the successful employment of
steam for concentrating lime juice, which is now being
generally used.

AGRICULTURAL CREDIT SOCIETIES IN
ST. LUOIA.

An Agricultural Credit Societies Ordinance was passed
in St. Lucia in 1915, coming into force on January 1, 1916.
The first annual report, submitted by Mr. M. A. Beaubiun,
Government Inspector of Agricultural Credit Societies, is

included in the Report on the Agricultural Department,
St. Lucia, 1916-17. During the period reported on, six

societies were registered, with a total number of 151
members. The first year's working has proved an unqualified

success, witnessed by the fact that arrangements have been
made with the Colonial Bank to make advances to these

societies under the St. Lucia Agricultural Credit Societies

Ordinance up to £3,000 at the rate of 7 per cent, per annum.
The Inspector records his sense of the gratitude that is due
to the office-bearers of each society, as well as to the

clergymen in the districts where the societies have been

established, for their valuable assistance in every case

without pecuniary reward.

It is not sufficient, however, the Inspector thinks, that

the societies should exist only for the purpose of granting
loans to members. Each society should arrange to handle
and ship the produce of its members, so that they may
receive full market value, and not be at the mercy of local

speculators. Such co-operation creates confidence amongst
the members.

It can safely be said that the coming into operation of

this Ordinance has sounded the death-knell of the usurer,
whose method was to extort interest from the peasant at the

rate of 2s. in the £ per month. The Agricultural Credit

Societies Ordinance, worked along the present lines, will

eventually lead to the financial emancipation of the small

planter, and conduce to the general agricultural development
of the island; and for this reason it deserves support of all

who have the welfare of the island at heart.
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NOTES AND COMMENTS.

Oontents of Present Issue.

The editorial deals with the value of scientific

research work as the basis of practical improvement
in agriculture and manufacture.

( )n page 27U a short article draws attention

to the success attending the first ) ear's working of the

St. Lucia Agricultural Credit Societies.

A review of a lately published book on Farming
by Motor will be founri on page 28-5.

Inscc; Notes, on page 2.S2, deal with some insect

pests in .Jamaica. On page 2S6, under Plant Diseases,

attention is drawn to a new cane disease appearing in

Pcjrto Rico.

Progress of Science in Japan.

In 191(j, an Act was passed in the Imperial Diet of

Japan, to grant subsidies to the amount of 2,000,000

yens (yen = 2s. 01 rf. ) spread over a period of ten years to

the establishment of a scientific laboratory in Tokio,
and the Imperial Household has also decided to donate

1,000,000 yens to the undertaking. The laboratory
will be completed in ten yeais time, and it is intended,
as is stated in Tin' Board of Trade J(<u7-?7«/,Vol.XCVII,

p. 669, that researches in connexion with elec.rical and
electro-chemical industries, chemical and other products,

industries, and processes will be carried on. At the

request of the public or individual clients special
research on particular questions will be made.

Honey in War Time.

In an article on bees in relation to agriculture
which appeared in the issue of this Journal of

July 14, 1917, it was stated that, besides being
a fascinating study, apiculture might be of consider-

able profit to those engaged in the industry. Recent
market advice?, -is is announced in Glcanivg^s in Bee
Culture oi'.Juuu 1917, show that honey has already
reached a high level in price. When war was declared

in August 1914, the price of honey in the United
States sank to a very low figure

— 3 or 4 cents a pound;
and now some of the same hone}' is being delivered

in New Yoik at 12 cents. While it is true that the

general rise in the price of all food products, including

sugar, has inflated th.; price of extracted honey, there

are other factors to be considered.

Recent inquiries in New York show that there

is an unusual demand for extracted honey for export.
From reliable information it is clear that immense

quantities are being used in Europe to preserve cakes

and bread, for it is a well-known fact that honey will

keep baked articles soft and moist as almost nothing
else will.

Another important factor is the scarcity of sugar
and of syrups in Europe, and American honey is

employed to fill, in a measure, this deficiency in supply.

Honey, too, is taking the place of glvcerine
in pharmaceutical prescriptions. Glycerine which was.

formerly used largely by apotheciries has become prohib-
itive in price on account of the European governments
commandeering it for the manufacture ot explosives.

Honey in many prescriptions is of great value, for it

blends, as readily as glycerine, with alcohol: and a new

dressing which is placed with remarkable results over

scalds, burns, and general wounds is almost two-thirds

honey.

The Iodine Content of Foods

Among the several mineral elements in foods in

minute quantities, especial interest attaches lo iodine

on account of its important function in animal

metabolism. As far as is now known, the function of

the thyroid gland is metabolization of iodine.

At certain periods of life when the activities,

of the organism are increased, and consequently
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•when an increased metabolization of iodine is

required, the thyroid may enlarge as a result of its

increased activity. This enlargement of the thyroid

appears most commonly at the period of adolescence.

The administration of iodine during that period,

however, may prevent thyroid enlargement, or if the

thvroid is already enlarged, it diminishes its size or

. may reduce it lo normal. In view of this fact and of

the fact that goitre is prevalent in some regions of the

United States, while in others it is rare, researches

have been made to know whether there is a difterence

between the iodine content of foods in areas where

goitre is prevalent as compared with areas where goitre

is ra'ely seen. The results of these investigations,

reported in Bulletin .'99 of the Ohio Agricultural

Expsriment Station, emphasize the variety and acci-

dental nature of iodine as a food constituent, and

indicate the necessity for a study of factors other than

the diet which affect the amount and ccJndition of the

iodine present in the thyroid, as promising results of

greater significance in relation to the cause of goitre.

Annual Reports of the Society of Chemical

Industry.

The .Society of Chemical Industry has done wisely
in following the example of the Chemical Society in

initiating the compilation and issue of annual reports
on the progress of the various sections of applied

chemistry dealt with in its journal. It is a bold

venture to carry out such an undertaking in circum-

stances so unpropitious, and Nature of June 14, 1917,

welcomes with sincere pleasure the advent of an

enterprise which is bound to have a far-reaching
influence on the development of chemical industry in

all English-speaking countries. Its inception at the

present time is most opportune. Thanks to the energy,

skill, and perspicacity with which it is conducted, the

journal of the Society has become its most valuable

asset. It is certain that these annual reports are

destined to be a no less valuable feature of its work,

provided that those who control its affairs are deter-

mined to rise to the full e.xtent of their opportunity.

Insecticidal Plants from the Tropics.

In an article contributed by Professor Maxwell-

Lefroy to Tropical Life for June, it is remarked that

in most parts of the tropics one finds plants which are

known to the natives, and which they use for killing

fleas and vermin, or for keeping off flies and mos-

quitoes: rarely, as in India, one finds a plant reputed
to kill insects in water or to prevent white ants.

Such plants are worth investigation. Can they be

obtained in any quantity? Do they remain efficacious

if dried? What part of the plant is used.' Is it

available only at one season or alwajs? Such are the

questions to be asked, and it is necessary to know

exactly how the plants are used locally, and for what

purposes. All plants which have such properties,

which are available in a dry form in quantity at not

too excessive a price, are worth sending for trial

at the present time.

Careers in Tropical Agriculture.
The work of the British Empire Producers' Organi-

zation has, as is pointed out in a recent issue of

Empire Trade Notes, revealed the existence of a great;
• levelopment of technical application to tropical agri-
culture, and steps are being taken in association with
other institutions, to prepare a case for the establish-

ment of a chair in this subject at the University of

Glasgow and at one EnglisH'eentre, probably London or

Cambridge. Ours is the largest of tropical Empires,
and within its confines exist boundless resources in
such commodities as sugar, cotton, copra, rubber, etc.,

which afford opportunities for immense industrial

developments. The study of scientific culture in regard
to such departments has been in the past carried on
much more thoroughly and systematically in foreign
countries, and it has been necessary to employ expert,

ability in highly paid positions. It is now felt that;

the careers that are open to specially trained young
men in these fields should be secured for the benefits

of our own people. The proper method of instruction

must necessarily include some knowledge of chemistrj'
and engineering, botany and entomology, in view of

the likelihood that more and more use will be made
of mechanical and biological methods in the future.

It is important that expert managers of tropical estates

should have full knowledge of any progress in the

design of suitable machinery for efficient production,
so that a course of study would include instruction in

that direction, and it would be necessary that a portion
of the time should be spent in the tropical regions
to attain proficiency. It is probable that such

a career will be peculiarly attractive to many of the

young men of the coming generation.^
Loss of Fertihzers by Leaching.

Cultivated soils are subject to loss of fertility from

two main causes, the plant food contained in the crop
removed and that leached out of the soil by rain.

The amount of plant food removed by different crops
is well known; but the amount lost through leaching,
and also what elements of plant food are so lost are not;

so definitely known. Bulletin IS', for November 1916,

of the LTniversity of Florida Agricultural Experiment;
Station, contains a report of experiments undertaken

to obtain definite information on these points under

Florida conditions. As a result of five years' work the

following conclusions, amongst others, are stated:—
Newly cleared land when exposed to heavy rain-

fall soon loses much of its fertility through leaching.
The fertility of the soil may be maintained by

growing leguminous crops, and applying fertilizers.

The greatest loss of fertility from unmanured
soils occurs with nitrogen, which leaches through in

considerable quantities.
Lime is lost in considerable quantit3^ tending to

bring about an acid condition in the soil.

Distribution of rainfall influences to a consider-

able extent, the amounts of the fertilizing constituents

which leach through.
These conclusions, it must be remembered, apply

only to Florida conditions, and to soils similar in

character to that used in the experiments.
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INSECT NOTES.

SOME INSECT PESTS IN JAMAICA.
The Annual Report of the Government Entomologist of

Jamaica, Mr. A H. Ritchie, has recently been received.
This deals with the more important insects occurring in

Jamaica during the year ended March 31,1917, and forms

part of the Annual Report of the Jamaica Department of

Agriculture for the above period. For the most part, only
those insects which are likely to be of interest to readers in

these islands will be referred to under their host plants in
the following notes.

suoAE-CAXE. The West Indian sugar-cane leafhopper
(Stenocranus mccharivorus [Delphax saccharivora]) has been
the most important pest of this crop during the past year.
A parasitic fungus (Fusarium sp.) was instrumental in check

ing this leafhopper to a considerable extent during the rainy
season of 1916. This disease is apparently not fatal to the
insect until the adult stage is reached, as the young stages
are never found dead from the attack, whereas the adult

hoppers are killed by the fungus, and usually remain attached
to the cane leaves. During the dry months from December
to March this fungus ceased to be of any value except where
the standing canes were thick enough to maintain the humid-
ity necessary for its development. Consequently the leaf-

hoppers were practically unchecked, and the young plant
canes soon became infested with young hoppers, followed by
the 'sooty mould' fungus or 'black blight', which is not

parasitic. An attack of this descri|>tior on the young canes
reduces the number of canes per stool, and with unfavourable

weather, leads to the ultimate failure of the plants.
Three other natural enemies of this leafhopper are

recorded: (1) a species of Chry.sopa, or 'lace-wing', (2) a pre-
daceous bug {Zelus r-uhidus), and (3) the larvae of a Syrphid
fly. Various ants were observed carrying oflF the young
hoppers, especially when any of these were blown ofl" the

plants by high winds. The ants, however, were also seen

carrying off the beneficial Syrphid larvae, and the predaceous
bug Zelus seems to show a similar lack of discrimination
between beneficial and injurious in.sects. Of all the above
natural enemies the parasitic fungus seems to be the most
efficient when weather conditions are moist enough to favour
its development. The introduction into Jamaica of more
natural enemies of the sugar-cane leafhopper is being
considered.

This same species of leafhopper or 'cane fly' is

occasionally a pest in other West Indian islands, but it is

usually controlled by natural enemies, chiefly a species of

Chrysopa. The red ladybird beetle (Cycloneda sanguinea)
has also been observed on cane plants infested with the

hoppers.
coco-NUTS. The glossy star scale {Vinsonia slellifera)

occurred on one estate in such unusual numbers on young
bearing coco-nuts as to be injurious. This scale is found on
many plants in the West Indie.s, but it is rarely abundant.

Strateffvs titanus is the common coco-nut beetle in

Jamaica, but is not a serious pest, only occasionally injuring
the cabbage, especially of younger palms. The beetles are

usually dug out by hand-, or a strong carbolic solution is

poured into the burrow.
As a remedy for palm stems attacked by the pin-hole

hoKx [XyUborus sp.), an emulsion of carbolineum is recom-
mended. Such tree.s, if left untreated, succumb to the attack
in from eighteen months to two years.

The brown weevil {Metamasius sericeus) is only found
on diseased or wounded coco-nut trees, and is not regarded as
a primary pest. It also breeds in felled banana stems
unless these are cut up and spread out to dry. This beetle,
it may be remembered, is the same as the sugar-cane weevil
borer in other islands, and was formerly called Sphenophcn-us
sericeus. It is generally considered to be a secondary pest,
and is usually found only attacking cane that has been
previously injured by the moth borer, etc., or that is diseased
in any way.

ciTEUs. The spiny white fly {Aleurocanthus ivoqlumi)
since its discovery in Jamaica in 1913 has been spreading
throughout the citrus-growing districts, and is now considered
to be the most serious pest on this crop. When once
this white fly has gained entry into a grove it has been
observed to spread very rapidly, and its effect on the
trees very soon becomes evident. In connexion with the
control of this pest, experiments are being made with a
variety of ant {Vremastogasln- brevispinosa, Mayr, sub-sp.
tumulijera, Forel, var. tumulicula, Forel). Mr. Ritchie states
that a citrus grove on one estate 'had ceased to bear as
a result of the excessive injury of the fly, and growth
was completely arrested. With the establishment of the
anr, the trees are perfectly clean and have returned to bear-

ing. Trees minus a nest or where a nest has failed may
readily be recognized—intensely black, foliage shrivelled
and dry, new growth absent, crop nil.' The exact behaviour
of this ant towards the scale insects and aphids occurring on
citrus has not been determined, but other members of the
ant group are known to protect and even to colonize
scale insects and aphids, both of which are often injurious
to many plants. It may be of interest to note that a closely
related sub-species of the above ant is generally distributed
in Barbados, and ia often found on plants atUcked by scale

insects, mealy-bugs, or aphids. Both this ant and another
related species in Grenada have been found by Ballou to

damage trees directly by getting into pruning cuts or wounds
in the bark and preventing the cuts and wounds from healing
over. These ants are known locally as acrobat ants from
their habit of walking along with the abdomen, or hinder
part of the body, turned up. The Barbados acrobat is

Cremasloga^ter brevispiiiosa, Mayr., sub-sp. minutior, Forel.
The natural insect enemies of Aleurocanthus in Jamaica,

include the ladybird beetle (Lwscymnus diversipes) and
a species of Chrysopa. An attempt will be made to
introduce another ladybird beetle (Belphastus catalinae)
from California. Parasitic fungi also occur on the spiny
white fly, but are unable to control it. An oil emulsion
spray is being useil ;igatnst this pest with great success.

Owing to the scarcity and high prices of the potash whale-
oil soaps, it has been found necessary to use hard soaps
instead. The following formula, mixed in the usual way, has
given good results: Hard soap. 2 ft.; diamond paraffin oil,
2 gallons; soft water, 1 gallon. For the spray use 1 part oif

this solution to 60 gallons of water.

Mr. Ritchie ha.s found Aleurocanthus woglumi on two
new host plants, both introduced into Jamaica from the East
some years ago. The.se are the Mahwa tree {Bassia latifolia)
and the Wampie (Clausenia wampi).

Among other citrus insects is a new species of green
weevil which injures citrus leaves. This has been described
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by Dr. G. A. K. Marshall of the Imperial Bureau of

Entomology as Pachriaeus citri.

PIMENTO. A new species of armoured scale {Odonaspis

pimentae, Newstd.) attacks the trunks and larger branches of

the pimento trees in some localities This tree normally sheds

its bark in long strips at intervals, but the scale insect

interferes with this normal process of bark shedding by

gradually producing a bark-bound condition, and at the same

time gradually weakens the tree by sucking the sap. No

parasitic insects have so far been recorded from this scale,

but it is attacked by the black fungus (Mynangium duriaei),

and the redheaded fungus (Sphaerostilbe coccophila).

Termites are responsible for injury to pimento trees

which have been damaged by storm or by careless breaking
of twigs by pickers of the crop. Remedies advised are the

control of careless breaking, and use of white arsenic in the

nests. A small quantity of this poison put down in the

galleries
is carried into the nest by the insects and well

distributed. The damage done by termites in general, and

some of the control methods used against them have been

mentioned in the Agri'-ultural News for August "26, 1916

(Vol. XV, No. 374).
PINE-APPLE. This crop was found to be attacked by the

grubs of a new weevil, which was determined by Dr Marshall

as Metamasius ritchiei. A technical description of this weevil

has appeared in the Bulletin of Entomological Research,

Vol. VII, Part 2, October 1916. The grub either bores into the

stem causing the pine-apple to break over prematurely, or

else it tunnels in the fruit inducing fruit rots, which attract

the brown weevil (Metamasius s^riceus). Suggestions for

control included the digging out and splitting open of

infested plants so as to expose the grubs to weather,

and to natural enemies, such as fowls, hogs, lizards, frogs,

etc. The plants so treated will dry out and the further

development of the immature stages of the grub will

be prevented. This pest has so far occurred only in one

district, but a high percentage of the crop has been lost, and

it is very difficult to get healthy slips.

The pine-apple scale (Diaspis hromeliae) and mealy-bug

{Pseudococcus hromeliae) are generally present on pine-apples.

The planting of clean slips helps to control the mealy-bug
and its attendant ants. An oil emulsion spray is effective

against the scales and mealy-bugs, while the addition of

carbolic acid serves as a repellent to the ants.

These notes will be continued in the next issue of this

Journal.
J.C.H.

Destruction in St. Vincent of Host Plants of
the Cotton Stainer.—a report of this work has been

handed in by Mr. Sands, the Superintendent of Agriculture

in St. Vincent, to His Honour the Administrator. From this

report, a copy of which has been forwarded to the Commis-

sioner of Agriculture, it appears that a total number of

11,-570 'John Bull' trees (Thespesia popuhua) and 1,552

Silk- cotton trees (Eriodendron anfractuosum) have been

eradicated in St. Vincent during the period from August
1916 to June 30, 1917. In addition. thousand.s of seedlings

of both species have also been destitoyed.

Mr. Sands pays a well deserved tribute to the efficient

and tactful manner in which the Cotton Inspectors have

performed their work, which has often been of considerable

difficulty. Sometimes it was not found possible to fell a silk-

cotton tree growing amidst cocao cultivation, for fear of the

damage to the plants beneath it. In such cases the trees

were 'ring-barked" with the hope that they would die before

developing pods. An instance is mentioned of a ring-barked

tree which nevertheless fruited, and became 'literally

covered' with cotton stainers in all stages of develop-

ment, attracted from the neighbouring cotton fields. It

was necessary to take immediate action. A man was set

to climb the tree, and cut back the limbs so as to throw all

the pods to the ground. > This was done so carefully that

only five cacao trees were somewhat damaged. To preve it

the myriads of insects spreading over the district they were

trapped with cotton seed and destroyed by means of boiling
water and the ga.soIene torch, as described in the previous
issue of the Agricultural News, p. 257.

Mr. Sands states that there is a general firm conviction

that the silk-cotton tree is a serious menace to the cotton

industry of the Colony, and that there is need to destroy this

favourite food-plant of the cotton stainer pest.

The British Rubber Industry.—According to

Professor Dunstan, Director of the Imperial Institute, whose

article 'Some Present Needs of the British Rubber Industry',

appears in the issue of the Bulletin of the Imperial Institute

of December 1916, the British Empire has gained the

premier position in the world as producer of raw rubber. In

1915 the total export of British plantation rubber exceeded

70,000 tons, whilst the natural forests of Para trees in the

Amazon district of Brazil exported only 34,629 tons. In

that year the United States took more than half of the

British-grown rubber in addition to 20,000 tons imported
from Brazil, while some of the great rubber-manufacturing

enterprises in the United States have begun to acquire land

in the tropics for rubber production. Apart from the effect

of the war upon the various industries in the United States,

which no doubt accounts in a large measure for the increased

exports, America has become the principal rubber-manufac-

turing cauntry in the world. The problem of the United

States is to acquire control over the production of the raw

material that she utilizes, while that of the British Empire is

to apply to manufacturing purposes the raw material

over which it now has control. In his report on Para

rubber cultivation, published in June 1914, Mr Bancroft

showed that the area in British Guiana was 4,018 acres

and was still increasing. As however only 4,000 fti. of

rubber has been exported from that Colony during the

present year, it can hardly be said that the industry has

advanced beyond the experimental stage. The importance
of the development of the industry is one which may well

receive attention of the Government and people of British

Guiana.

The Port-of-Spain Gazette, August 17, 1917, states that

at a meeting of the Agricultural Board of Trinidad, Mr. F. G.

Urich, Entomologist of the Department of Agriculture,

reported that in order to obtain evidence one way or another

as to the fowl-eating propensities of the mongoose, he had

obtained the contents of some mongoose stomachs. On one

estate the stomachs of 149 mongoose, caught between

December 27, 1916 and February 10, 1917, were e.'camined

with the following results: small birds' feathers in 8,

parts of toads and frogs in 33, of lizards in 9, of crabs in 10,

of fish in 34, of insects in 63, of snakes in 4, of mice and

rats in 11, and of egg-shell in 1, while the stomachs of 28

were empty. In another district the stomachs of those

caught during the dry season contained no animal matter

at all. It would appear, therefore, that in Trinidad at least,

the much reviled mongoose is not quite as black as he is

painted by many of his enemies in the smaller islands.
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British Guiana and British Honduras have extensive

forests, covering probablj- five-sixths of their area, as

yet largely untouched. There is thus a splendid opportun-

ity afforded to the Governments for carrying out a forestry

system under which, through regulated natural reproduction,
or systematic replanting, and through research as to the

fconomic uses to which the native woods can be put, these

forests would be a permanent source of wealth to the people
and of revenue to the Government. {Financier and Uullion-

ist, May 12, 1917.) |,

GLEANINGS.

In a recent number of the Agricultural Kews it was

noticed that the issue of the Kew Bulletin would probably

te discontinued. From Nature, July 12, 1917, we learn,

lowever, that the Troisury has informed the British Science

Guild that the issue of the Keir Bulletin is to be continued,

subject to the omission of certain classes of information, the

publication of which ran be postponed.

All the wells of Bathurst, Gambia, have been stocked

with fish to protect them from larvae, and the fish have

proved their value, few wells being found to contain any
larvae. In the lagoons also the fish have been very

successful, and there has been a complete absence of the

clouds of Culex that used to invade the town from time to

time. (The Colonial Journal, .ln]y 1917.)

A correspondent in the Port of- Spain Gazette, August 11,

1917, writes as to the advisability of planting castor oil

as a crop, on the grounds that it demands no great

cultural care, and that good crops are assured under tropical

conditions, while the market can be relied upon on account

of an increasing dema 1 for the oil as a lubricant, especially

for motor engines and aeroplanes.

There has been much examination in Egypt and India

of the various schemes for helping agriculturists by means

of banks, and the general conclusion is that such banks

should be of the cooperative kind. It is essential that the

members of the society should be responsible to one another.

When this is the case it becomes a nucleus of self-government,

order, education, and economy. (The Colonial Journal, -July

1917.)

Asa result of the inve-stigation in the digestibility n(

vegetable fats, C. F. Laugworthy and A. D. Holmes report

in Bulletin '>(>'>, United States Department of Agriculture,

that it is reasonable to conclude that olive, cotton seed,

peanut, coconut and sesame oils are very completely and

readily available to the body, and that they may, like the

animal fats, be satisfactorily used for food purposes. {Experi-

ment Station Record, Vol. XXXVI, No. 9.)

Studies in the feeding and breeding of ostriciies for

the purpose of increasing the production of high quality

feathervs have been made on a ranch at (Jlendale, Arizona.

Among the young cliicks raised are several from a cross

between the Nubian and South African birds. It is believed

that by such a cross an improvement in the quality of the

feathers may be accomplished. {Report of the Bureau of

Animal Industry, United States Department of Agriculture,

September l-"), 19 6.)

The Gazette, T\xTk% and Caicos Islan?!s, July 2S, 1917,

contains a report of a sub-committee of the Turks and

Caicos Islands Agricultural and Industrial Society, proposing
that an exhibition of the products and industries of the

Dependency be held in January 1918. The Committee

append a list of prizes recommended in various classes.

Besides the usual classes of products displayed in such

exhibitions in the West Indies, we notice the following

exceptional ones: sharks' skins prepared for shipment;

trolling or towing baits —spoons or spinners
— of local make;

corned, salted, or smoked fish in lots of about •") B).

From the Report of the Chief of the Bureau of Animal

Industry, United States Department of Agriculture, dated

September 15, 1916, we learn that the foot-and-mouth

disease discovered in October 1911 his been completely
eradicated in the United States. For more than a year and

a half constant warfare has been waged against this highly
infectious malady, which at times threitened to break beyond
control, and ravage the stock-raising and dairy industries of

the United States, as it has those of other parts of the world.

The work of eradication was carried cut by cooperation
between the United States Department of Agriculture and

the authorities of the affected States.

In some of the West Indian Islands anthrax m animals

has caused, or is causing, anxiety. Farmer's Bulletin, 7S4,

United States Department of .Agriculture, contains a des-

cription of the history, symptoms, and treatment of this

disease. As to preventive measures, the following advice is

given: 'to eradicate anthrax from infected districts preventive
inoculation will play a very important part, but, in addition,

infected areas should be thoroughly drained, and kept under

cultivation for .some time before attempting to pasture stock

upon them. The complete destruction of all anthrax circases

is also very important. This is best accomplished by burning,
but deep burial may be practised instead. All dischirges from

the body openings should also be burned, or buried deeply."

In an experiment of relative feeding value of certain

common sources of high protein-carrying feeds from both

animal and vegetable sources, it has been observed, according
to the New Jersey Stations Report of 191.5, that the poultry

receiving protein from an animal source, meat scrap, produced
in' the two years of the experiment a total of 8, .50 1 eggs,
as compared with 1,710 produced by those receiving soy
bean meal, 4,003 by those receiving gluten feed, 2,847 by'
those receiving linseed meal, and 2,995 by those receiving

cotton-seed meal. From the standpoints of egg production,

general health of the fowls, and economy, the protein
from the animal source was the most eflicient. The tiocks

receiving cotton seed meal and linseed meil apparently broke

down during the second year. {Experiment Station Record,

Vol. XXXVI, No 9.)
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FARMING BY MOTOR: ALL ABOUT FARM
TRACTORS AND MOTOR PLOUGHING. Temple

Press, Ltd., 71.5 Roseberry Avenue, London, E.C. Price

Is. 6d.

The questioD of substituting mechanical motors for

mules and cattle for hauling ploughs and other farm imple-

ments is attracting wide attention; the appearance of this

little work is, therefore, extremely opportune.

After discussing the general aspect of the case as regards

the need for economical motors in farming practice, the book

deals with the capabilities of the farm motor tractor, subse-

quent chapters deiling with types of farm motors, the

question whether motor tractors or motor ploughs are most

desirable, and the quantity of work done by motor
po^ye^.

These questions are largely discussed from the point of view

of the present needs of British farming.

What will perhaps prove of greatest interest to West

Indian readers is that section of the book which makes

reference to types of farm motors, and gives brief specifica-

tions of typical machines. As is stated in the introduction

to this section, the machines selected are solely illustrations

of types, not necessarily the best obtainable. When the type

most suitable for local conditions has been selected, particu-

lars of that type can be obtained from the manufacturers

or agents. Twenty-two types of machines are thus illus-

trated and described; they are for the most part motors of

moderate power, ranging from about 18-30 b.h.p., though in

one instance a 70 b.h.p. motor is described.

This book is calculated to be of material service to

West Indian readers in view of the great interest that

attaches to mechanical means of hauling ploughs, cultivators,

and weed machines. It contains much that is suggestive

and instructive.

In connexion with the foregoing, reference may be made

to a more powerful type of tractor than the majority described

in the book above-mentioned; this is the Caterpillar Tractor

made in two sizes, namely, 4.5 and 75 b.h.p., by the Holt

Manufacturing Co. of Peoria, Illinois. This tractor, like the

Bullock Creeper and the Martin tractors described in the

book 'Farming by Motor', travels upon a creeper or endless

track, instead of upon wheels; this ensures a wide distribu-

tion of weight, whereby the machines are enabled to travel

over irregular or soft ground.

VOCATIONAL EDUCATION IN THE
UNITED STATES.

On February 23, 1917, President Wilson signed the

Federal Aid Vocational Education Act, the passing of which

marks an important step taken by the Federal Government

in its relation to education. Under the new measure, federal

appropriations ultimately aggregating over 17,000,000 per

annum have been made available for co-operation with the

several States in the promotion of vocational education in

agriculture, the trades and industries, and home economics

including the preparation of teachers.

The most radical innovation in the Act deal.s, as is

described in the E.rperiment Station Record, Vol. XXXVI,-
No. 8. p. 701, with the method of administration, at the head

of which is provided a Federal board for vocational

education. In addition to the administration of the Act,

it is empowered to m»ke, or have made, investigations and'

reports to aid the States in the establishment of vocational

schools and classes, and in giving instruction in agriculture
and other industries. These investigations are to include

agriculture and agricultural processes, and the require-

ments of agricultural workers, and similar inquiries into

the principles and problems connected with other industries,

and with courses of study and instruction in vocational

subjects.
To co-operate with the Federal board in carrying out

the Act, each State when accepting its provisions is to

designate a State board of at least three members, while, in

the discretion of the central board, the studies concerning

agriculture may be made in co-operation with or through
the Department of Agriculture.

The State board has to prepare plans for the approval of

the Federal board, showing the details of the work for which

it is expected to use the appropriations.

The plans of expenditures for salaries in agricultural sub-

jects mu.st, in addition, show that the controlling purpose of

the education is to fit students for useful employment, that the

training is less than college grade, and that it is designed to

meet the needs of persons over fourteen years of age who have

entered upon, or who are preparing to enter upon, the work

of the farm or of the farm home. The State, or local

community, must provide the necessary plant and e<juipment,

including a school farm or other farm for use at least

(luring six months per year of supervised practice in

agriculture, as well as contribute one-half the expendi-

ture for the salaries of the agricultural teachers and

supervisors. Except that no provision is made for the

federal payment of the salaries of supervisors or directors,

the requirements in other industries are similar to those laid

down for agriculture.

The training of teachers and supervisors is restricted

to persons who have had adequate vocational experience

in the line of work for which they are preparing themselves,

or are acquiring such qualifications as a part of their training.

Although a Federal board, closely linked with the

Bureau of Education, has been created, each State is left free

to establish a separate system, or to make the vocational

schools and courses a part of its existing schools; the great

advantage being that, probably, different plans will be

adopted in the different States, and that thus there will be

many experimental efforts to solve the problems of vocational

education.

The training of teachers, to be provided for under the

Act, will throw a heavy burden of responsibility on the

higher technical institutions, and particularly on the agricul-

tural colleges, which have not, up to the present, paid much

attention to the training of teachers for secondary schools of

the strictly vocational type. There is, therefore, great incen-

tive for men of original thought and inventive skill to enter

this comparatively new field.

Progress under the provisions of the new Act seems

likely to be awaited with unusual interest throughout the

world. Especially as at this time attention is being focussed

as never before, upon all that pertains to agricultural and

industrial efficiency as an element of national preparedness.
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PLANT DISEASES.

SERIOUS NEW CANE DISEASE
PORTO RICO.

IN

The Louisiana Flanter dated August 4 published an

account bv Mr. John L. Stevenson, Pathologist of the

Insular Experiment Station, of a cane disease which has

appeared in the north-western quarter of Porto Pdcn, and
has been observed for at least three seasons to be spreading

steadily.

It occurs at present in a district some 40 to 50
miles across, mostly in fields among the foothills and in the

river valleys. Many fields have already had to be abandoned
so far as cane growing is concerned. The coastal plain i.s

practically free as yet.

SYMPTOMS.

'The one marked and constant symptom of the disease,

and the one by which it is easily recognized by anyone who
has occasion to visit diseased field.", is the peculiar mottling of

the leave.".' This feature is described as differing distinctly

from the familar chlorosis, (known variously in the

West Indies as moonshine, saltpetre, or gall patches). 'In

the case of the disease under discussion the leaves are marked
with numerous white or yellow spots and stripes with irregu-

lar, indefinite margins These are generallj- much longer
than broad, and while in initial cases they may be few

in number, they are generally so numerous as to occupy in

the aggregate a large portion of the leaf surface. In newly
attacked stools the leaf surface forming the back-ground

may be dark green, but as a general rule it becomes a light
abnormal green or yellowish-green, so that a sick field is

noticeable from a distance because of its light colouring.'

Affected stools may be dwarfed, but others are to all

appearances normal except for the mottling described, and
this may occur on one, several, or all the stalks of a stool.

Plants from the apparently healthy canes of a partially
affected stool all give rise to mottled shoots.

In the advanced stages of the disease, in ratoons which
have become very much stunted, a constant character is the

appearance of discoloured areas on the stalks. These are

grej- or dirty white in colour, and may be so abundant as

almost to cover the surface of the internodes. They become

slightly sunken, but do not penetrate deeply into the tissues.

TItANSMISSIOX.

It has been found that cuttings from affected canes-

invariably reproduce the disease, no matter how they are-

treated or in what soil they are planted. The disease, once
it has appeared, is cumulative in the successive crops of

ratoons. It is not Stated that the soil retains the infection,
but it appears from the spread of the disease, and from the
information that some of the seedling and foreign varieties

brought in for trial from other districts have been attacked,
that there is son-e means of transmission other than descent
from affected stools or affected strains.

SUSCEPTIBILITY OF VAEIETIES.

From the first, the Otaheite (Bourbon) cane has beet*

especially susceptible, and the elimination of at least that strain

of it which is grown in the infected district seems certain.

Other native white varieties are attacked. A striped cane
which last year appeired lo be somewhat resistent has in

many sections proved as weak as the Bourbon. A dark-red

cane of which much had been hoped has also shown evidence
of succumbing. As mentioned above, seedling and foreign
canes have been introduced from other districts. In some
instances they have been readily attacked, in others the out>-

come is still doubtful.

The measures which have proved successful in dealing
with other cane di.seases: 'increased fertilization, liming, very

thorough preparation of the soil, most careful selection of

disease free seed, treatment with B )rdeaux mixture, use of

new land, introduction of new varieties or of seed of new-

strains of old varieties brought from outside districts; all

these and other methods as well have been tried, either

singly or in combination, without uniform results other than
that the disease has continued to gain ground.'

In the main, concludes the writer, it will be advisable

for a few seasons at least to substitute some other crop for

sugar-cane on the fields in which the disease has become

prevalent. A rotation of crops which would include a legume,
food crops, and then cane is suggested as the ideal system
for the infected region. Reference is also made to the

possibility of establishing the larger fodder grasses and

reviving the industry of cattle-raising.
Some remark.^ on the analogies between this and

certain other much discussed diseases will appear in a sub-

sequent issue of thi- .lournal

WN.

The losses in advanced cases of infestation extend to

the complete failure of the crop, in others to reduced yields in

all degrees, according to the proportion of stunted stools and
rotted stalks. The affected canes have a tendency to be pithy,
and poor in juice, and the behaviour of the juice is liable

to cause a great deal of trouble in the factory. As a conse-

quence, the various centrals refuse to receive cane which
shows evidence of the disea.se.

None of the many
of the disease has been

in experiments, nor has

infectious when injected

to the present comjiletel

be due to any parasite.

Serch disease if the Eas

respcct.«, but with which

tALfS.VTION.

fungi encountered during the study
found to be capable of initiating it

the juice of diseased canes proved
into healthy canes. Its cause is up

y unknown, but it is believed not to

A coni[)arison is suggested with the

t Ii.dies, which it resembles in many
it does not correspond in detail.

AGRICULTURE IN BARBADOS.
.July and August 1917, have been just the reverse of

these months for the year 1916. In .Tuly 191G there was
a shortage of rain, and August of that year was a very heavy
month during which over 12 inches was registered. This-

year the rainfall f<ir July was considerable, while during
August there have been spells of showerless days.

The past fortnight has been one of activity in connexion
with the putting out of farmyard manure. Everywhere
carts uuy have been seen laden with thii valuable article.

In some instances it is being applied direct to the fields, in

others it has been put on the pens now in process of formation,
to be distributed at a later date. On several sides we have
heard planters sjjeak of the backward condition of their

manure supply, a.s compared with that of some previous years.
We regret to hear this, as a good supply of manure, and

especially of farm y;ird manure, is indispensable to agricul-
tural prosperity. At this period last year there was similar
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complaint, and the lack of material for building up full heaps
of compost was dwelt upon.

With the scarcity of potash and ,^mmonia, farmyard
manure becomes increasingly important,i.but apart from this,

it is distinctly advantageous to create out of the estate itself

the means of renewing ihe fertility of the soil. We have

no doubt as to the choice of planters between rich farmyard
manure in sufficient quantity and artificial fertilizers. With

one voice they would bear testimony to the more enduring
effect of farm manure. The best efforts should be put forth

to raise the largest amount of this manure, and the resources

of an estate in this direction should be developed to the

highest degree.
In general the young cane crop continues to develop

satisfactorily. In the black soil, particularly, the bunches

of plant canes are full and luxuriant, and we have also

observed some very satisfactory fields of first ratoons. In

the red soil, the ratoons are doing well, and, in general, fair

progress is being made by the plant canes. The plant canes

in some fields still, however, show a certain amount of hard-

ness, the result of the severe weather during the planting
season of last year and the earlier months of this year. In

the red soil, cane holes are necessarily very deep, and we
think that it would be a good plan if priming with manure

could be done. It has been proved that this is productive
of very satisfactory results.

The crisis in connexion with the extreme shortage of

ground provisions is beginning to pass. We do not mean
that there will be immediate abundance, but both potatoes
and corn are gradually becoming more plentiful Potatoes,

xrhich not long ago were sold at 8.s. per 100 lb., can now be

purchised at 6s. Indian corn flour is being hawked at

5c. per pint, and trays of green corn are not an unfamiliar

sight. Greens are also increasing fairly rapidly in quantity,
and I he breadfruit trees are doing their 'bit' to relieve the

tension of the food supply. It is a pity that these most

valuable trees are not systematically cared for both by tillage

and by an occasimal manuring, where they are not favour-

ably situated. (Agricultural .fle/^w-^er, August 25, 1917.)

WEST INDIAN PRODUCTS.

DRUGS AND SPICES ON THE LONDON
MARKET.

Mr. J. R. Jackson, A.L..S., has forwarded the fol-

lowing report on the London drug and spice market
for the month of July 1917:—

The condition of the drug and spice markets throughout
the month of July has shown but little or no change since

our last report for June, either in bulk of business transacted

or in price.s obtained. Purchasers generally do not go beyond
that which is sufficient to meet their immediate wants. The

following are some of the principal details.

GINGER.

At the first auction on the -tlh of the month, ginger was

in fairly good supply, 375 bags of Jamaica being offered,

a few only finding purchasers at 9-").«. per cwt. for good

ordinary small, and .Sns. for common dark small. As many
as 720 bags of rough washed Cochin were also offered, and

bought in at 72.s., and rough brown at 70s. Again on the

18th of the month ginger was in good supply but in poor

demand, being representeil by 5''S bags of Cochin and

Calicut and i268 bags of .Japanese; a few only of the latter

found buyers at 40s. for fair, but slightly wormy, and 30s. for

very wormy.
SAESArAEILLA.

Sarsaparilla was in small supply, and in little demand
in the early part of the month, but it was reported that .some

small sales of red native Jamaica and Mexican had been
effected at Is. llrf. and Is .jd, respectively. A week later

some small arrivals of Lima Jamaica and Honduras were

quoted at 3s. 3c?. per Bb. for the former and 2s. id. for the
latter. Again on the 25th of the month, the offerings at
auction were small, consisting only of 2 bales of native

Jamaica and 30 bales of Mexican. The former were both
sold at 2s. 3d per lb. for dull yellow; 5 bales only of

the Mexican were sold privately, the remainder being held
at Is. bd.

CITRIC ACID, LIME OIL, PIMENTO, ANNATTO SEED, CASHEW
NUT.S, CASSIA FISTULA, KOLA, AND TAMARINDS.

Citric acid has remained at a firm and even price of

from 3s. Zhd. to 3s. id. throughout the month. Oil of

lime has been firm at 8s. 6d per B). for West Indian distilled,
and 16s fo- hand-pressed. Pimento has been but little in
demand at 31d per Bb. Annatto seed was in large supply
at. auction on the 26th of the month, when 79 packages were
offered but none sold. At the same auction cashew nuts

and Cassii Fistula pods were represented by 12 packages of

the former and 34 packages of the latter, none of which
found buyers. Kola, however, at the same sale, was in fair

demand, 125 packages being sold out of 165 offared, good
sound slightly dark Java fetching 6|f/. per tti., and part

wormy bd
; good sound African quarters fetched 9d, and

small slighty wormy i\d. For 3 bags from St. Lucia fair,

part whole 6d to 6|d par tt>. was paid. At the end of the

month 25 barrels of new crop Barbados tamarinds were

offered, and sold at 3-5s. per cwt. in bond.

Regulation of the Sale of Fertilizers in South
Africa.—The Union Gazette E.rtraordinary, of March 19,

1917, contains the copy of a Bill to regulate the sale of

fertilizers, farm foods, seeds, and pest remedies in the L^nion.

The provisions of the Bill, as summarized by The Bojrd of
Trade Journal of .May 24, 1917, are as follows :

—
\o person shall sell in the Union as a fertilizer any

article which does not contain in a form or combinatioa

available as p'.ant food, nitrogen, or phosphoric oxide, or

potash, or lime.

The Governor-General is empowered to make regulations

with respect to the marking, labelling, or branding of sacks,

parcels, etc., containing fertilizers, farm foods, and past

remedies, and for the registration of such articles.

From and after the commencement of the .\ct, all

fertilizers imported as merchandise at any port in the Unioa

may be detained for purposes of analysis or examination by
officers appointed in that behalf, and any such article found,

upon analysis or examination, to bj otherwise than required

by the Act, or not marked or labellrd as required, may be

dispose 1 of as the Department of Agriculture may direct.

It is also provided that no person shall sell seeds unless

there is attached to the package a written label giving the

name of the seeds and their country of origin. The label is

to imply a guarantee to the seller that the seeds are not below

the standard of purity and germinating capacity prescribed

by regulation.
Everv person who sells any fertilizer or food shall pro-

vide at "the time of purchase, an invoice stating '^
the

quantity sold, the name and brand under \vhich they are

registered and also their chemical constituents which hivQ

betn registered as required by regulation.
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MARKET REPORTS.

London.—The West India Committee Circular,

July 2(), 1917.

Arrowroot—5d. to 7^</.
Balata—Block, 2/9- to 3/4^; Sheet, 3/lOi to 8/11.
Beeswax—No quotations.
Cacao—Trinidad, no quotations; Grenada, no quotations;

Jamaica, no quotations.
Coffee—Jamaica, no quotations.
Copra—£40.
Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, 4]d. to 45d. per It.

Fruit—Bananas, no quotations; Oranges, no quotations.
Fustic—No quotations.
Ginger—Jamaica, no quotations.
Honey—Jamaica, no quotations.
Isinglass—No quotations.
Lime Juice—Kaw, no quotations; concentrated, no quota-

tions; Otto of lime (hand-pressed), 16/- per ft.

Logwood—No quotations.
Mace—1'3 per fc.

Nutmegs— lO^d .

Pimento— 3|rf. per ft .

Rubber—Para, fine hard, 3'2i; fine soft, no quotations;
Castilloa, no quotations.

Rum—Jamaica, no quotations.

New York.—Messrs. Gillespie Bros. & Co., August

b. 1917.

Cacao—Caracas, 12c. to 12|c. ; Grenada, ll|c. to 12c.;

Trinidad, 11 Jc. to 12|c. ; Jamaica, 9^c. to 9|c.
Coco-nuts—Jamaica and Trinidad selects, $32 00 to

$33-00; culls, $2200 to $2300 per M.
Coffee—Jamaica, 9]c. to lie. per ft.

Ginger— 17c. to 20c. per ft.

Goat Skins—Jamaica, 75c to 80c. ; Antigua and Barbados,
70c. to 75c. ; St. Thomas and St. Kitts, e.'ic. to 70c.

per ft.

Grape Fruit—Jamaica, Si2-76 to $3-50 per box.

Limes—$6-50 to $7-00 i)er l)rl.

Mace—38c. to 42c. per ft.

NUTSIEGS—20c. to 21c.

Obanges—$175 to $3 01 1.

Pimento—6Jc. to lie. per ft.

Sugar—Centrifugals, 96°, 752c; Muscovados, 89°, 6'66c.;
Molasses, 89°, K-.')Oc, all duty paid.

Trinidad.—Messrs. Gordon, Grant <fe Co.,

1917

August 24,

Cacao—Venezuelan. $1350; Trinidad, $12-50 to $13-00.
Coco-nut Oil—$1-25 per Imperial gallon.
Coffee—Venezuelan, 12c. per ft.

Copra—No quotations.
Dhal—No quotations.
Onions -$7 00 per 100 ft.

Peas, Split—$11-00 to §12 00 per bag.
Potatoes-English, $5-00 per 100 ft.

Rice—Yellow, $10-00 to $10-76; White, $7-00 per bag.
StTOAR—American crushed, no quotations.

Barbados.—Messrs. T. S. Garraway k Co., September 4,

1917,

Arrowroot-$8 00 per 100 ft.

Cacao—$12-00 per 100 ft.

Coco-nuts—$36-00 husked nuts.

Hay—No quotations.
Manures—Nitrate of soda, no (juotations; Cacao manure,

no quotations; Sulphate of ammonia, no quotations.
Molasses—No quotations.
Onions—No quotations.
Peas, Split—Ni> (juotations; Canada, no quotations.
Potatoes—$8-25 to $9-00.
Rice—Ballam, $10-00 to $1050 per 180 ft. ; Patna, no

Sugar
quotations; Rangoon, no quotations.
AR—Muscovado centrifugals. $5 "75 to $6-0o

British Guiana.—Messrs. Wieting k Richter; Messrs.

Sandbach, Parker & Co.

ARTICLES.

Arrowroot—St. Vincent

Balata—Venezuela block
Demerara sheet

Cacao—Native
Cassava—
Cassava Starch—
Coco-nuts—

CotFEE—Creole
Jamaica and Rio
Liberian

Dhal—
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Molasses—Yellow
Onions—Teneriffe

Madeira
Peas—Split

Marseilles
Plantains—
Potatoes—Nova Scotia

Lisbon

PoTATOBS-Sweet, B'bados

Rice—Ballam
Creole

Tannias—
Yams—White

Buck
Sugar—Dark crystals

Yellow
White
Molasseb

Timber—Greenheart

Messrs. Wieting
& Richter.

Messrs. Sahs-
BACH, Parkib.

& Co.
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The Many Benefits of

Cat'^le Dipping

Spraying

or

CUTTLC TICK

The Dipping or Spraying of Cattle| i* ordinarily carried out solely to destroy Ticks, mt, by the Destruction of Ticks, aB Tick*
borne diseases (such as Texas Fever, Redwater. Heartwater, Gallsickness and East Coast Fever) are effectually preventmL

But many other benefits are incidentally secured by dipping, as will be seen by the following notes.

Indeed, so numerous and so important are these incidental benefits as almost to justify the prophecy theit, in time, Cattle Dipping
^ or Spraying wriU be systematically carried on even in countries where no Ticks

RINGWORM. Dipping prevtnts and cures this highly contagious
lisea&e by destroying the fusgus which is th^ cause of it.

WARTS. These are also cause*! by a micro-organism which is de-

troyed by dipping.

OPHTHALMIA. This is due to the presence of a woi-m carried by
I fly. Dipping destroys the fly. and thus prevents the disease.

HAIRBALLS. ,By allaying ;ill skin irritation caused by parasitic
tiackB. dipping goes 'far to prevent calves lickinj,' their coats, and thus

i't* veuts the formation of hnirballs.

BLACK LEG OR QUARTER EVIL- Many farmers claim that

'lipping has eliminated Quarter Evil from their herds, which, previously,
had never been frue from it ; but in view of the nature of this disease, this

'laimmust be regarded as requiring conflrniation.

WHITE SCOUR. Thisdiseaseisquirfkly eradicated by di'iping. In

lierds regularly dipped, .a death from Wliite Scour is now almost unheard

of, whereas before systemattc Dippirtj came into vogue, the monalityof
. alves from this disease often ran up to 60% < J- 70%. and even higher.

LICE. Kegular Dipping destroys these pests and guards the cattle

against further attacks.

HOTS. The bot-fly lays its eggs on the skin of the horse. When the

larvae emerge from the eggs thev are licked from the skin and thus
transferred to the stomach. Dippiiig kills these larvae whilst on the skin.

It will also kill many of the flies.

WORMS IN CALVES. Dipping has been proved to prevent worm
tufectaon in calves. This is explained h\ the fact that dipping destroy-^ the

worms, or their eggs, which are prt.-sent on the teats and udder^ and

V>09Sil»ly on other parts of the bodies of the mother cow, whence they
become transferred to the calves by sucking or licking.

HORSE-SICKNESS. This disease which is responsible lor a high
rate of mortality amongst horses in Soutli .Africa, has been shovm to be

prevented by dippmg. Horse-sickness is caused by an organism introduced

into the blood by a mosquito, and by dipping, the skin of the horse and the

bloodvessels immediately beneath it. hecdiiie inipregnat<-rt with arsenic,

not only making the skin blood poisonous to the mosquito, but destroying

•ny organisms which may be iutrodiieed into the blood by the mosquito in

the act of Wting.

WARBLE FLY. The'action of dipping in preventing this pest >» ttie

same as described vmder the heading
-
Botsl" That is to say. dipping kais

maaryof the flies themselves: and it will kill the larvae which hatch ant

bom the eggs deposited on the skin bv the flies. In addition, the arsenic

fei&e dip would assuredly reach and liili many of the mature maggots in

fbe Rtage when they are just ready to emeree from the skin.

PREVENTION OF DAMAGE TO HIDES. The market valueof

ki*es is greatly reduced bv the perforations caused by the v,'arble-fly larva

and the OatUe Tick. Bv dipping, this damage can bo stopped and serious

l^ses prevented. Tick-b:tten hides are worth lid. per pound less than

uniulured hides. •

DECREASED FECUNDITY. .\ further loss to be recorde 1 against

the Tick is the redncf ion of th.' feeunOit v of female cattle ; perliaps also in

Ifceereaterliabilityof Tick-infested cattle todiseas* or abnormal conditions

«fIke reproductive organs.

LOSS OF CONDITION IN CATTLE. Apart from qnerttoni of
disease, the prcbenee of Tii.'ks on cattle reduces their condltkin. IXMnDE.
by destroying the Ticks, not only prevents this loss of condition, Woi, as a
restilt of the well-known tonic action of arsenic on the skin, caoses the
.animals to put on weight and thrive.

During the period of .in experiment made specially to test thlB poitit

heavily infested cattle lost an average of 9 Iba. in weight, whilstthetick-
(rce cattle gained an average ot4«rbs., both lots of cattle being fed alike

There is another in^tanceof a Tick-infested steer which weighed Wi !b^..

and which, .after being dipped, weighed 1015 lbs. two monthslater. tbe i. 1

remaining tlie same as Iiefore dipping.
EARLIER MATURITY OF SLAUGHTER STOCK. In il"

rearing of stock for the butcher, the freedom from parasites which results
frotn dipiiiiig enables the young cattle to mature more quickly. This ma y
mean a saving of 1:3 or 18 months' feed and attention, and also enables ti;e

cattle owner to tui-n o\ er his capital much more quickly.
MILK YIELD, llreiit losses occur by Ticks on Milch cows. leduc lt

the milk yield, and in some cases so injuring the teats and udders as i"

render tbeni useless. Dipping has proved a preventive of all such troubl'

A very fine series of experiments on this point wa« carried out by tlir

United States Department' of Agriculture, and it was shown that:—
(1) Cows lightly infested with Ticks produced IJ pints less per COW) . r

day than Tidi-lree cows ;

(2) Cows heavily infested with Ticks produced 2 quarts kes per '. m

per day iltun Tick-free cows.

CONTAGIOUS ABORTION. It is reported by the Vexetini i v

Bacteriologist of the t^outhern Bhodesian Department 0lAgricultt»e th.^t

Cooper ^ Cattle Dip destroys the organism of this disease. He has tberelcri'

prescribed Dipping as one of tbe measures to lie employed in dealing with an
outbreak. Kegnlar 'lipping roust have great effect in preventing outbreak-.

LIVER DISEASE IN CALVES. In stances are on record of ben.s
In which, as a result of regular systematic Dipping, losses from this dise. -'

have been reduced from as much as 80% to nil.

MANGE. This dise,a.se, as is well known, is of parasitic origin. Dippia:
destroys the m;ijoge mite and cures the disease. Spraying and dippingwitli
Coopers Cattle Dip is officially strongly recommended by the Nyasalatd
Veterinary Authorities as a preventive of the spread of DemodecMc Oftttie

Mange—the most difUcult form of mange to deal with.

FLIES. The continual torment caused to stock by flie» must inevit-

aWy react untovouraMy upon their state of health. Flies also aot as carriers

of many diseases of sixxi and of human beings. luntimerable flies sre
killed, directly or indirectly, by cattle dipiiing.

EPIZOOTIC OR ULCERATIVE LYMPHANGITIS;—ThoOhiel
Veterinary Oflicer of British Bast Africa states in his 1914-15 Annual Beport
that "Dtaiping has been proved to he an efficient preventive against this

Disease,

HOSN FLY. The ravages of this very aorious pest can beveryvt*Uy
minimised by means of a ^mple adjustment at the entraneeto tbe cnpntBC
tajA. 12>n.baird- are attached to the uprl^t splaah boarding, and BMM
protect into the i ank on either side, and catoa and break the wave maJ»W
cattle when Jumping into the Bath. In thia way a heavy spray la KBiaoa
tbe backs of the jattia, which preoipUatei into the pouonoua waabi
cloud of Flies which liea fmn an anlinal When it plunsa into lb* t"

'

solution.

COOPER'S CATTLE TICK DIP

Vo* received the official approval of the following Countri—l

Union of South Africa. Northern Rhodesia. Brazil. Basutoland.

Nyasaland. Swaziland. Southern Rhodesia. Madagascar.

British East Africa. German East Africa. Portuguese East Afrioa.

Ii^ttiieaese West Africa, Egypt. Argentine Republic. Queensland.

United States of America. New South Wales.

W. todies. Northern Territory of Australia. Sudan.

WEST INDIAN AGENTS i

«T. Kirrai 5. L. Horsford & Co. ANTIQUA: Benn«tt.
JAMAICA: D. Henderson ft Co., Klns«t«B.

OKENADA: Tbamsoa, Hnnluiy & Co.

BARBADOS : Barbados Co-operative CettMi C«., l»^
BAHAMAS: W. N. Twynom, Nassau.

TRINIDAD: T. OeMee Qraot. Pert el Snala.
BRITISH aUIANA: Sandbadi, Parker A C*.

arr. VINCBNT: Corea & Co.. Kinavtewn. NBVIS: 5. D. M
DANISH WEST INWES: A. Schmiegelow, St. Croix.

MONT5ElfRAT: W. Uewellyn Wall. DOMINICA: Hon. H. A.

.<-T. LUCIA: Barnard Sons & Co., Castries.

Manofachirers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England.
BfcANCHES: Toronto. Cbirsp. Sydory, M^lbotrot. AncliUni) Bw not Aire., MoeIj Video, Pasto ArtBii, East Undon, Odesia
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Local Cultivation of Food Crops.

|NE of the lessons which the present war

I

has brought prominently to public notice, is

» the necessity for each country to be able, as

liar aa possible, to feed itself from its own resources.

The danger of being dependent to any large extent

for the necessaries of life on products imported from

foreign countries has been acute in Great Britain, and

the same danger menaces the population of the West

Indies, which of late years has come to rely more and

more upon imports of food chiedy from Canada and

the United States. We cannot say that in these islands

we have been in actual danger of famine, but the

menace has been such that the Governments of the

various colonies, and the Agricultural Departments
and Agricultural Societies have bent their efforts

towards rousing the attention of the people to the

necessity, as a sound economic precaution, of increased

production of food crops which can be grown locally

in sufficient quantities to feed the population. In

another article in this issue there is given a resum^ of

the results of these efforts in various islands. It is

evident that success on the lines of self-support is

possible to a very large extent, if energy enough is

displayed, and if people will understand that it is

really sound policy.

The almost complete dependence for foodstuffs,

such as Hour, meal, beans and peas, butter, salt fish and

salt meat, which has been exhibited in the West

Indies during recent times, was not the case in the

earlier history of the colonization of these islands. The

early colonists proved able to feed themselves soon after

their settlement. Ligon, who published his History of

Barbados in 1657, describes very fully the resources of

the island as to foodstuffs. Wheat flour was apparently

the only article of that class imported, and that was so

scarce that it seems to have been used only in cake and

pastry making. In place of wheat flour the colonists

used meals made from cassava and maize, and Ligon

praises bread made of a mixture of the two*. These,

*Ligon's actual words are:—
'Having said as much of the bread of dismvie as I know,

I give you one word of another kind of bread they make,
which is a raixt sort of bread and is made of the Hower of

Mayes and Oassavie mixt togetlier; for the Mates itself will

make no bread, it is so extream heavy and lumpish: But thes*

two being mixt. they make it into large Cakes, two inches thick;
and that, in my opinion, tasts the likest to English bread of

any.'
A true and exact History of the Island of Barbadoes, by

Richard Ligon, Gent. (p. 30.).
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together with sweet potatoes, they cultivated in large

quantities. Later on various beans and peas were

introduced, and these also were very generally grown
on all the estates.

There are reasons why the planters have in most

of the islands given up growing provision crops to any

great extent. First, there was the abolition of slavery,

a natural corollary of which was that the planters were

no longer legally responsible for providing food for the

labourers on their estates. It was genei-ally considered

that the labourer could look after himself, and out of his

wages buy his own food, especially as the expansion of

agriculture in the United States was making it possible

to import largely and cheaply such articles of food as

flour and meal. In the next place the then high price of

of sugar and its by-products rendered the cultivation of

sugar-cane so remunerative, that, wherever possible, all

the energies of the planter were devoted to it. After

emancipation also, the labour supply was deficient

throughout the West Indies, so that the planters

believed that it was more to their advantage to cease

cultivating food crops, and to employ all the land and

labour they could in the production of sugar.

This was, one can now see, a shortsighted and

mistaken policy in several ways. The shortage of

labour was really accentuated by it, for in so many of

the islands there was abundance of uncleared or forest

land, where the emancipated labourer could make

a clearing, and, with his few wants, support himself and

his iamily on its produce without even working for

a wage. Thus the production of locally oiltivated food-

stuffs gradually fell into the hands of the labourers, who

did not grow much more than was required for their own

maintenance, while the planter was forced often to

restrict his cane cultivation, because he could get no

labour. In another way the increased dependence on

imported foods was a mistake, because the profits which

certainly did accrue from selling foodstuffs were diverted

from the pockets of those who might have produced

them locally into the pockets of the importers, a large

portion ultimately of course being remitted to farmers

of other countries who grew enough for export. Again

it would have been of more advantage, probably, to

the planter to have grown a rotation of such crops as

corn, beans, sweet potatoes, or cassava, with his sugar-

cane, than to have gone on planting crop after crop of

cane on the same land, even if he had to cultivate

fewer acres. It was also a shortsighted policy because

of the dangers incident to any agricultural community
of depending upon one crop only. Thus when the

price of sugar went down, the cultivation of sugar-

cane was still the only resource in most of the West

Indian islands, and yet money had to go away to

obtain the food which the country did not supply, but

which might have been produced had the cane grower

correctly realized the economic situation.

Almost the only island of the West Indies where

the planters have continued to grow, along with sugar-

canes, considerable crops of foodstuffs, is Barbados;

but even here the general complaint of late years has

been that there is a great decline in this matter.

Here we are faced with another cause of the disin-

clination of not only the large cultivator, but even

the man who cultivates but an acre or two, to plant

such crops as corn and potatoes. This is the prevalence

of praedial larceny, of the immorality of which the

West Indian labourer seems to have such a small

idea. The Governments in the various islands are

being awakened to the necessity of putting this down

with a strong hand, if continued progress in the matter

of food production is to be a.ssured.

It has been suggested in the publications of this

Department that praedial larceny would be checked,

at least in some degree, if crops were protected by

hedges. If hedges were planted along the main r'^ads

they would screen the young crops, and render them

less tempting to the thief and less accessible. Land-

owners would do well to give this matter consideration.

The question of increased food production is

a pressing one to-day in almost every country of the

world. It is being met in England by a very large

increase in the acreage put under food crops. In the

West Indies it will have to be met in a similar way.

Owing to the shortage of ships, and the expanding
rates of freight consequent thereon, the price of imported

articles of food has gone up immensely in these islands

since the war began. The price of sugar has risen

even higher in proportion, but it will not be wise, there-

fore, for the sugar planter to continue in, or return to,

his neglect of food products. It would probably make

for the advantage of the planter both pecuniarily and

with regard to his being able to secure a suppi}' of

contented labour, to^pay attention to raising food crops

in order that the labourers may obtain cheap and

wholesome food.

The chief interest of these islands is agriculture,

and the more crops are diversified in an agricultural

country the more secure is the basis of its prosperity.

This has been exemplified in the recent history of the
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AVest Indies. The cultivation of spices, limes, cacao,

fruit, and, not least, cotton, in dift'erent island.?, has

certainly helped to increase the prosperity of them as

a whole, and to give a hopeful outlook for their future

advancement. If, in addition to crops such as are

mentioned above, the owners and occupiers of land,

great and small, co-operate in extending largel}^ the

cultivation of food crops suitable -to their localities, it

cannot be doubted but that the whole condition of

these islands, agricultural and commercial, will be

bettered, and placed on a secui-er basis.

THE NEGLECTED POMEGRANATE.
Of all fruits at present grown, merely as a fruit pleasant

to the taste, the pomegranate is probably the one of which

we have the earliest records in history. It is mentioned

with honour in the earliest writings extant of the nations

who are the parents of modern civilization. Homer mentions

it in the Odyssey as grown in the gardens of Pha-nicia, and

the references to it in the Bible, from the Mosaic books

onward, are frequent, as will be easily remembered.

The pomegranate is probably a native of the western

parts of Persia. Thence it was dispersed eastward and

we.stward to China on the east, and along the borders of

the Mediterranean to the west, very early in historic times.

Wherever it was iniroduced it was held in high esteem as

a fruit. The conquerors of the Western Hemisphere, among
other fruits, such as the orange and its relative.?, did not

fail to introduce the pomegranate, so long cultivated in

Southern Spain. Since then the cultivation of the pome-

granate has spread through all the- tropical and semi-tropi-
cal regions of the New World. And yet to-day it is

one of the most neglected fruits in these parts of the world;
the reason being probably want of care in cultivation, and

no attention to selection, which has caused a deterioration

of the fruit.

In the United States, however, there has been of late

more interest in this neglected fruit. There are still

descendants of the old pomegranate trees planted by the

first Spanish settlers in California. The.se are still of a fair

quality, but distinctly of a mongiel seedling type. As a pos-
sible fruit for export to northern markets the pomegranate has

been the subject of experiments at the College of Agriculture

Experiment Station, Berkeley, California. From Bulletin

No. ..'in, January 1, 1917, the following particulars as to

variety and culture are taken.

There are two general types of pomegranate grown in

California at present, the white-flowered type and the pink
or red-flowered type. The white-flowered type is considered

undesirable for cultivation as wanting in attractiveness,

flavour, and keeping quality. As to the red-flowered type,
the different varieties vary in every direction, but among
them there seem to have been evolved varieties of great
merit. There are only five which at present are found to

be of value in the fruit market. Of these the one which is

most in favour in California, and which has taken a place in

northern markets, is the one which is designated Wonderful.

Apparently this is a sport from Florida cuttings brought to

California in 1S96. Both from description and from

illustration it must be an attractive fruit.
"

j' I

As was said above, the pomegranate is a very

neglected fruit in these island.s, because, like the Californian

variety before selection was brought to bear on it, the

pomegranate in the West Indies ii only a mincrrel sif-edling.
The importation of fine varieties, the selection of promising
native varieties, and a little attention paid to its cultivation

might bring to public favour in these inlands this most
ancient fruit.

The climate suits the pomegranate for although it

is grown in the East in almost desert regions, being well

adapted to withstand drought, yet it will grow and
fruit well under conditions of heavy rainfall, thus miking it

adaptable to dry islands such as Antigua, or to wet ones such
as Dominica. The [jomegranate, therefore, in its improved
varieties may be well worth experimenting with by our West
Indiar horticulturists.

The propagation of the pomegranate in the West

Indies, as far as is known by the writer of this article, is

only by seedlings. These can never be depended upon to

reproduce exactly the characteristics of the parent plant;
hence the failure to keep up a good type of plant. It may
however be easily grown from cuttings. Hardwood cuttinas

10 to 12 inches long, and from |- to J-inch in diameter, cut

from the .shoots or suckers of a pomegranate tree, will grow
readily when planted in the open ground. In this way a

desirable variety can be maintained and multiplied. In this

way also the pomegranate may be employed to form a most
efficient and ornamental hedge. Cuttings set out in a double

row, say, 8 feet by 4 feet, and pruned strongly in early

stages of growth, will soon form by growth of suckers an

impenetrable hedge, and one which in the blossoming season

is a thing of beauty.
The pomegranate is no more exacting in its soil

requirements than it is in the moiscure that it needs. It does

best, however, on deep soils, of a fairly heavy nature.

It is not probable that any trade to northern markets

in pomegranates will soon be accessible to West Indian

grower-s, although the tough rind of the pomegranate endues

it with remarkable keeping powers; yet as a most refreshing
and piquant fruit, when of good variety and in good condition,

it is to be recommended to more attention on the part of our

local horticulturists for local markets.

DATE CULTURE IN CALIFORNIA.
The importiint feature in the development of this new

industry will be to get oftshoots of good varieties. France

has issued a decree prohibiting exportation of Deglet Jfoor

offshoots to any countries, with the exception of Tunis and

Morocco. This variety cannot be secured anywhere else, and

such offshoots as can be purchased will be very high in price.

There is a question whether offshoots of any varieties can be

secured from Egypt in the next three or five years. There

are very few varieties from the Persian Gulf region that are

worthy of propagation in California, as very few varieties

from Persia have been found that are resistant in the climatic

conditions in the two valleys in the ripening season.

Thousands of seedlings are beginning to produce fruit,

and many of them are producing fruit of good quality, and

a larger production is hoped for every year, as the seed is

pedigreed pollination from selected males, and results have been

gained already that look very promising for the origin ition

of new varieties that will help to build up the industry and

bring it to a commercial basis much sooner than could

otherwise be accomplished.
There is no question as to the market for all dates

crown in California and Arizona, as past experience has

shown that when they are placed on the market in a clean,

sanitary condition, they are readily sold. (The Colonizer,

July 1917.)
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FOOD CROPS.

PREPARING SWEET POTATOES FOR
MEAL.

In view of the likelihood of there being shortage in the

supply of imported foodstuffs, general interest has been

taken in the West Indies in increasing the production of

locally grown vegetables to take the place of imported foods.

As a result, there has been in most of the islands a consid-

erable extension of the cultivation of sweet potatoes. With
the expectation, therefore, of much larger crops of sweet

potatoes, larger, it is to be hoped, than to meet demands of

the moment, there is a great need of some method of storing

the roots. A disadvantage with thi- crop is that in its

natural condition it can only be kept sound for a short time.

Experiments have been made from time to time wich the

object of removing thi.s disadvantage, and the conversion of

the roots into meal ha-i hitherto met the sit"ation to a limited

extent. The difficulty is in the slicing of them, and drying
them adequately, in order to produce chips or meal suffi-

ciently free of moisture to be capable of storage for a longer

period than the untrented roots.

Ste<:

''*^k.^^>:'M.!

Fig, 1. c ITTKi; .\I).\PTED A.S SWEET l'OT.\T0

SLICEP>.

On a recent visit to Antigua, Sir Francis Watts

unearthed and had photographed a machine which had

been devi.-ied by Mr. A St. George S^ioouer inaiy years

ago for the purpose of slicing sweet, potatoes With thi.s

machine, and a simple drying device, Mr. Spooner had

carried out experiments on sweet potatoes. The photographs

together with ilr. Spooner's notes on hi.- experiment are here

reproduced as of interest, particularly at the present time,

when the need of being able to store sweet potatoes is a ques-

tion of some impoitance. !Mr. Spooner writes:—
'The autumn of 1.S98 was a singularly fivourable one for

the growth of sweet potatoes in Antigua and early in the

following year, when the crop was ripe, the quantity of

potatoes for sale in the island was such that it was impossible

to sell them at all. At this time I turned my attention to

preserving them in the shape of meal for stock or human
food. After a few unsuccessful experiments with pulping,

etc., I found that the best way of doing this was to cut the

potatoes into very thin slices, after scrubbing them thoroughly
clean in water, with a hard scrubbing brush, to remove

every particle of dirt, and then to spread the slices on sheets

of galvanized iron or wire web, in the sun. The slices

dried in six or eight hours in a hot sun, providtd they were

not thicker than ,'^-inch. The dried slices were put into

old flour barrels, and when enough of them had been collected

they were ground into a fine meal in a steam-driven grinding
machine that I have imported for experimental purposes.

'I found that slicing with a knife was too slow, expen-

sive, and unreliable, and so devised a slicing machine made

by filling in with wood the fly wheel of an old chaflF cutter,

and just leaving an opening of about
^^jy

inch letween the

edges of the knives and the edge of the wood filling, or to be

more explicit perhaps, making the edges of the knives

project about ,V-inch forward of the plane of the wood
filling,

so that the knives wou'd only cut slices of this uniform

thickness. A wooden hopper was placed at the knife side

of this wheel, after ihe fashion of a mangel pulper, and

filled with p'lta'oes, the weight of which kept the lower

ones against the knives as they o-ime round. With this

.single machine a barrel of potatoes could lie cut into slices

Fk;. 2. tllAKF CUTTEi; AI>.\I'TE1i as SWEET POTATO

.•^LirEK.

in about a ipiaiter of an hour by on- person It took about

3 barrels of dried siice> to mike 1 barrel of meal, and
a barrel of meal weighed about I (JO lb The grinding
mill I have, would turn nut a barrel of meal in less than ten

minutes, and the ei pense was very trifling, the machine being
driven off the fly wheel of one of the vacuum pan engines in

the sugar factory.
'In all 1 made several tons of this meal, which I used

after crop for feeding mules and cattle with satisfactory
results. '

'The labourers eat this meal readily, bur, sty that it is

"very rich". I fancy that in the form of "pap", the only way
they tried to cook it, they found they got ".stodged" before

they had eaten as much as they knew would be about the

capacity of their stomachs. I think if they baked the meal

with water into cakes they would have been more successful.

I have eaten the meal in .several forms, and find it a palatable
and satisfactory form of food.
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'The yield of potatoes here is about i tons per acre in

fair season, and I found I got 40-63 per cent, of meal from

them, or 910 lb. meal per ton of potatoes.

'Putting potatoes at a fair selling rate here. £1 os.

a ton in the ground, the cost of digging at 3s. a ton, and of

delivering at slicing machine at (id. a ton, the cost of a ton

of potatoes at the siiccr comes to £\ 8s. 6rf. This gives
17 barrels of potato slices dried at ^)d. a barrel = V.s. \d.

which yield .5f barrels of meal (910 lb. i at a cost of grinding,
in my case, say, of Id per barrel. The total cost of 910 lb

meal in my case was therefore about £1 16s. Id, or about
£4 9,f Trf. per ton, exclusive of cost of barrels and cooperage.

'If anyone is going in for meal on a large scale, 1 should

think he would do well to try an American fruit evaporator
for drying the slices; they must be dried as quickly as

possible and quite thoroughly; they must be quite brittle

when they are dried, not in the least leathery, or the meal
will not keep for any length of time. I lost .several lots

of slices owing to cloudy weather prevailing when the slices

were laid out to dry. the meal from them was tainted, and
would not keep properly.

'I append a copy of Dr. Voelcker's report on a sample
of my meal made in the above mannen: "The meal is well

dried, containing only 12 per cent, of water and should keep
perfectly well. It contains practically 10 per cent, of sugar,
with 67 per cent, of starch and digestible carbohydrates,
5 per cent, of nitrogenous or proteid matters, with a not

inconsiderable portion of mineral (bone- producing) matter.

The percentage of indigestible (woody) fiurj is very small" '.

.\NALYSIS.
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COTTON.

COTTON EXPORTS FROM THE WEST
INDIES.

The following table gives the quantity and estimated

value of Sea Island cotton exported from the West Indies

for the quarter ended .June 30, 1917:—
Colony. l,luantitv, Estimated value,

B)

'

£.

Barbados .510 18

Grenada nil nU
St. Vincent 28,298 3,157

Antigua nil nil

Montserrat ,,

St. Kitts-Xevis ,,

Virgin Islands .,
'

„

28.808 ft. £3,17.5

There were also exported to Carriacou from St. Vincent

8,568 Tb. of Vlarie Galante seed-cotton of an estimated value

of £89, the ultimate destination being the United Kingdom.

EFFORTS TO PRODUCE LOCAL
FOODSTUFFS.

A short description of what has been done in the various

British West Indian islands with regard to the increased

production of food is here given, as of general interest, now
that attention is being paid to the subject.

Not long after the war began a wide-spread feeling of

unrest, not to say alarm, was developed in these islands

concerning the probable shortage of necessary foodstuffs in

the near future. In many of the islands the step was taken

by the local Governments of prohibiting any export of

foodstuffs, as a precautionary measure, but in all of them
this has been followed by eftorts to stimulate and encourage
extended cultivation of food crops.

In Trinidad there was formed, soon after the war began,
with the assistance of the Department of .Agriculture and the

Board of Agriculture, a Ground Provision Committee. This

consisted of voluntary workers, who made appeals and gave

suggestions to the agricultural community as to how every-
one might become not only a consumer but a pioducer of

food. The Government of Trinidad offered Crown lands

for cultivation in food crops at a very nominal rent, while

many of the large proprietors freely offered land for the

same purpose, some of them also instructing the managers
of their estates to plant many acres of provisions.

The result has been that it is estimated that 12,000
acres are now in cultivation under rice, and 23,000 more
in other food crops, a total of 7'6 per cent, of the cultivated

area of the island.

The neighbouring island of Tcbago, which was included

in the efforts made ny the Ground Provision Committee of

Trinidad shows remarkable results; it was able to export
to Trinidad in 1915 ground provisions worth £10,274.

In Trinidad, the efforts of the committee noted above

had borne good fruit by the end of 1914; but so far as our

records go, there appears to have been little co ordina'ed

effort in other islands until May of the present year.

Although the agricultural officers had been exerting them-

selves to induce activity on the part of planters, no general

response was made. From May, however, up to the present,
there has been much interest shown in all the islands, and
the result has been satisfactory.

In Grenada the Agricultural and Commercial Society
started a campaign through the island, by holding meetings
to urge upon all occupiers of land the necessity of increas-

ini; the production of food crops. The Government,

through the Agricultural Department, gratuitously distri-

buted seed of various root crops together with seed corn to

peasant cultivators, while the larger landowners not only
arranged for provisions to be planted to quite a large extent

on their estates, but in very many cases granted lands at

a nominal rent to tenants who undertook to cultivate food

crops. One of the officers attached to the staff of the

Agricultural Department wa-s seconded for special duties as

Secretary of the committee conducting this campaign: and

by the formation of local committees in each parish, who
conducted meetings and distributed leaflecs on the subject,

popular enthusiasm, it may be said, has been aroused. By
the end of .June the area prepared for cultivation in food

crops had .so largely increased that it was difficult to

supply all the seed asked for, especially in root crops. This
however has been remedied, and at the end of August the

Secretary reports, as the result of four months' endeavours,
that the area planted in ground provisions constitutes

a record for Grenada, not only in extent, but also in the
careful preparation and good tillage of the land so planted.

In St. Vincent the peasant proprietors and land occupiers
had been for .; nne years wisely devoting their attention to

the cultivation of food crops, especially corn, peas and beans.

The Agricultural Department with additional Government
assistance had also been instrumental in the storage of corn
to a considerable extent. The Agricultural Superintendent
has been directing public notice to the preparation of substi-

tutes for wheat flour in bread making. He has successfully

prepared meals from many locally grown foodstuffs, which
he has demonstrated can be blended in varj-ing proportions
with svheat flour for the production of wholesome and palatable
bread. That St. Vincent is able to produce a considerable

quantity of foodstuffs is shown by the fact that in the
financial year 1915 16 there were exports from the island of

corn and peas valued at more than £1,000. In May this

year, however, the Government considered it prudent to

prohibit any export of foodstuffs trom the island. The
Agricultural Department is continuing to advocate renewed
and increased energy in the cultivation of food crops

In St. Lucia the situation up to March 1917 is

de.scribed in the report of the Agricultural Department ju.st
issued. In Xovember 1916 a Committee of the Agricultural
and Commercial Society was appointed to bring the question
to the notice of the Government The Government advanced
to the Agricultural Department £200, since increased to £350,
for the pnrpo.se of dealing with the question of increased

supply of locally produced foodstuffs. Posters were issued
and circular.-^ sent out asking for the co-operation of plan'ers
and others in the extension of the area planted in such crops
as cassava, sweet potatoes, corn, peas and beans. As cassava
was largely grown in the island already, and cassava meal is

a nutritious food much used by the people, in order to

extend its cultivation a factory for dealing with the root.s and

converting them into meal was erected at the Reunion

Experiment .Station, where also arrangements were made to

deal with sweet potatoes for the same purpose. The result

has been a large increase in the acreage under cassava. There
seems to be also greater interest taken in the cultivation o
other food crops.
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In Barbados the first action taken was the prohibition

by the Government of the export of articles of food. A
Committee of planters later on invited all planters to send

in returns stating how many additional acres they would
undertake to plant in tweet potatoes. In May 1917,

however, the Legislature passed an Act bearing on the subject,
which shows that the Government of Barbados is fully
aware of the necessity of producing more lood.stuflFs locallj'.

Seven Commissioners were appointed by the Governor with

ample powers to execute the provisions of the Act, the aim of

of which was to enforce the duty of growing ground pro-
visions on every occupier of 3 or more acres of arable land.

The term 'ground provisions' is by definition in the Act made
to include corn, peas, beans, and all plants producing

crops which provide foodstutfs fit for man. This Act
orders that every owner of .3 or more acres of arable

lantl shall, within twenty-one days from the passing of

the Act, make a correct return of certain particulars accord-

ing to a specified schedule. On the receipt of the returns

the Commissioners shall send every owner a notice of the

number of acres in which he is required to plant ground

provisions; the kinds of such provisions, and the number of

acres he is required to plant: the time or times at which he

is required to plant, and the time or times he is required to

reap the crop or crops. The area so requistioned is not to

exceed 10 per cent, of the arable land of any owner.

Inspectors are appointed to see that these orders are

carried out, and that the land so utilized is kept in good
condition.

The penalty for wilfully neglecting to comply with the

directions of the Commissioners is, on conviction, a fine of

£10 for every day of such neglect, or if such neglect is not

a continuous one, a fine not exceeding £-500.

This Act continues in force until March 19 IS, and by a

clause attached to it magistrates are empowered to sentence

to be flogged any male guilty of stealing ground provisions.
Barbados is the only island which has taken such strong

compulsory measures towards the increase of food supplies.
The result has been, as may well be supposed, a very

marked increase in the cultivation of food crops. Probably
Barbados has set an example of legislation which the other

islands may well follow.

Turning now to the Leeward Islands it may be said that

the Agricultural Departments in the various islands have

continuously endeavoured to show that it would be of the

greatest benefit to cultivate food crops more largely. In

June last year the question was brought prominently forward

in Dominica. It did not seem however to attract much

attention, but in ilay this year, the Administrator of the island

addres-sed a circular to the [)lanters, pointing out the serious-

ness of the situation,and requesting them to do all in their

power to extend the area under provision crops. Since then

there is evidence that much new land is being so cultivated,

and it is expected that in a few months there will be an

abundance of locaUy produced vegetables.

In Montserrat the Commissioner of the island sent out

in May a circular asking for returns of the extent of land

under rood crops ; at the same time the Government purchased
a supply of seed corn and black-eye peas for gratuitous

distribution among the peasant cultivators. The planters
are now in many instances growing larger quantities of

sweet potatoes, and are also stimulating the lab.urers to

grow provisions by renting land for this purpose at a low

rate, and in some cases allowing the labourers to use the

land without any rent.

In Antigua public attention was directed to the

food question early in 1916 by the Agricultural and

Commercial Society. Experiments were succesfully made in

producing mixed bread from wheat flour and sweet potato
meal, and from wheat flour and corn meal, which latter, with
the approval of the Medical Officer, has been u.sed in the

prison dietary since .May 1916, and lately has been much
used by the general public. During the early part of this

year the Government granary and corn drier have been

put into good order, and as soon as the crop of corn is

mature, the Government will be prepired to buy corn to

be dried and stored. The Central Board for Co-operative
Societies is in every direction vigorously pushing the

campaign for increased production of foodstuffs, and the
officers of the Agricultural Department are taking greit pains
towards the same end. The Government have offered lands,
in some cases free, to peasants on condition that ground pro-
visions are grown. Both owners of estates and peasint
proprietors are now planting much land in vegetable food-

stuffs, and absent owners of large properties have issued

instructions to their attorneys and managers to plant all

available land in such crops.

In the presidency of St. Kitts-Nevis the Administrator
sent a circular in May this year to all the planters in the

islands of St. Kitts, Nevis, and Anguilla, calling their

attention to the shortage of imported foodstuffs, and asking
that each estate should devote at least one-tenth of its arable

acreage to the production of ground provisions. The planters
have willingly consented to this, and the resu't is that it is

estimated that at least 1,754 acres vrill .shortly be planted in

corn or other food crops. Bread of a mixture of flour and
sweet potato meal has met with a favourable reception in

St. Kitts.

The Government of British Guiana has appointed
a committee to enquire into and report upon the feasibility of

local manufacture from the vegetable products of the colony
of suitable substitutes for, or adjuncts to, imported wheat

flour, and to the possibility of largelj" increasing the output of

the raw materials. This Committee issued an Interim Report
on March 10, 1917. The committee reports that meal prepared
from rice, Guinea corn, and maize can be employed most

efficiently as adjuncts to wheat flour in the making of bread;
and that meal from other locally grown crops, such as

cassava, sweet potatoes, tannias, and eddoes, together with

meal obtained from locally grown pulses, such as pigeon peas,

black-eye peas, Lima and bonavist beans can be satisfactorily

used in the same way. In order to stimulate largely
increased production of such crops as maize, Guinea corn, and

cassava, the committee advise that the Government should

erect factories for the conversion of such raw materials into

marketable products, and that the factories should be worked
on a profit-sharing basis between the Government as

proprietor and the farmers as producers.

The Sugar Market.—The following remarks on the

sugar situation are taken from the last report to hand of

Messrs. Gillespie Bros, and Co., dated New York, August 31,

1917;—

The latest news is that the Government will endeavour

to fix a price for raw sugars that will enable refiners

to sell their products at 7Jc. per D>. This would mean
that producers must be willing to accept not over 5c.

per tt). c. A f. for 96° test centrifugals. It is doubted very
much in the trade whether the Cuban growers will accept

any such figure, but until a final price basis has been settled

upon, trade will be light and prices very uncertain.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial deals with the question of the

increase of the production of local food crops as a sound

agricultural policy.

On page 204 a rt^sumi' is given of the efforts made
in the West Indies and British Ouiana up to the

present to produce more food crops.

The conclusion of the article on some insect pests

in Jamaica appears under Insect Notes, on page 298.

Under Plant Diseases, on page '402, there will be

found an important article on the Porto Rico cane

disease.

Extension of Cultivation in St Kitts.

The south-eastern end of .St. Kitts is a small

peninsula, known as Salt Ponds, because of a large

lagoon from which in the early days of the colony and
even up to recent times a supply of salt was obtained.

The land was under cultivation not so very long ago,
but foi some years past the whole district has only been
used as a stock run.

Lately, however, under the direction of ilr. H.

Wildy, the cultivation of cotton and coco-nuts has been

begun in this long neglected portion of the island. His
Honour the Administrator of St. Kitts-Nevis accom-

panied by the Superintendent of Agriculture, recently
visited Mr. Wildys new cultivation, and from the

report forwarded by Mr. Shepherd, the Superintendent,
to the Commissioner of Agriculture, the enterprise is

likely to be attended with success.

The chief difficulty in the way was the supply of

labour. This has been admirably met by the erection

on the spot of houses for the labourers, and of a small

store for the purpose of supplying them with food and
other necessaries.

At the present time there are about 100 .acres

cleared, 4o acres of which were planted in cotton about

May and are most promising, the plants being healthy
and vigorous, and boiling plentifully: it is proposed to

plant 4o acres more in cotton during the present season.

It may be noted that the seed used for this planting is

of pedigree seed Xo. 342 from the Experiment Station

at La Guerite in St. Kitts.

There is much more land at Salt Ponds suitable

for cotton growing, which it is intended to put into

cultivation in the future—not only in cotton, but also

in coco-nuts, a nursery of young coco-nut trees having
been already established which will soon be fit to

be planted out.

It is pleasant to learn of waste and neglected lands

in these islands being reclaimed by cultivation, and of

labour difficulties being wisely provided against. Every-
one who has at heart the prosperity and a<ivancement of

agriculture in the West Indies will watch with interest

this e.xperiment, and hope that succe.ss may attend this

and any other similar schemes of development.

The New Economies.
As has been noted in recent issues of tht

Agrlcultwral 2\ev.is, experiments have been made,
more or less successfully, in several of these islands of

mixing other meals with flour to make bread, in order

to economise ni the use of imported flour. From the

Louisiana Phuiter for Juh" 14, 1917, the following

report of similai experiments is taken. At Audubor»
Park Sugar Experiment Station, in June, there was
exhibited bread made from various materials not

commonly used for that purpose. Conspicuous among
these was bread made largely from cotton-seed meal
mixed with other meal or Hour in a sufficient quantity,
and in such a manner as to reduce the unpleasant
flavour of cotton-seed meal to a negligible point. In
the Shulenberg, Texas, oil mill they have been

manufacturing cotton-seed meal by a process of their

own, and it is called Addison flour. This experiment
has been goinrj on there for seven vears, and bread
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made from this flour has obtained considerable vogue in

the country.
It has been the dream of our scientists to

realize some way of utilizing cotton-seed meal as

human food owing to its high protein content. The
results at the Sugar Experiment Station, Audubon Park,

are said to have been satisfactory, but still that the

•diminution of the unpleasant flavour of the cotton-seed

meal was presumed to be derived from the diminished

proportion of cotton-seed meal in the manufacture of

bread. It is not stated as to whether or not the Te.xas

•concern is able to remove the unplea.sant odour

sufficiently to make edible and acceptable bread free of

nnpleastnt flavour.

It is to be noted that caution should be exercised

in experimenting with cotton-seed meal for human
food: the results of the foregoing and other experiments
made under careful conditions will be watched with

interest. ^
Peach Trees in the Tropics.

Peaches are native to temperate climates, but

nevertheless, it has been found in Cuba that the Red

Ceylon variety does well, and bears heavily the second

year and successive years. There is a tree at the

Experiment Station at Santiago de las Vegas that was

planted more than ten years ago, and it bears every

year more or less according to the care it receives.

There are many trees planted in the island, some ot

which, having had good attention, are bearing from

500 to 1,000 native peaches of fair size. The Red

Ceylon peach is a small variety, but when it is well

grown it is of excellent quality. Agriculture, Cuba,

May 1917, gives directions for the planting, caring and

pruning of peach trees in that climate. These directions

emphasize the importance of fertilizing and mulching
the ground, copious watering, and severe pruning.

Some peach trees were imported, and planted in

the Botanic Station, Montserrat, in 1912. They flowered

freely in 1914, but produced no fruit. In 191.5 they
had "^got into very bad condition, and the experiment
was discontinued." It may be, however, that the varie-

ties imported were not suitable to tropic conditions.

1 I

* — •

A Noxious Weed
There are many wild species of the genus Amar-

anthus found in the West Indies, among them the not

uncommon and vigorous weed, known in some islands

as prickly caterpillar ( A manmtlms spinosus, L.).

In the pastures near Honolulu, Hawaii, and in

other parts of those islands, this weed has recently
•

spread so extensively as to cau-se the Board of Agri-

culture and Forestry to issue warnings to ranchers and

dairymen against this obnoxious plant, advising the use

of every possible means to prevent its further spread.

The chief objection to this weed is the fact that it

bears a pair of very sharp thorns at the base of the

leaves. Cattle will not eat the plant, and they shun

the pastures where it occurs. In Hawaii it grows to the

height of at least b feet, and spreads in an alarmingly

rapid manner because it produces seeds, relatively

small, in enormous numbers, one plant producing as

many as 11.5,600 seeds. It is important, therefore, to

destroy the plant before the seeds form, in order to

prevent the weed from spreading. It is suggested by
the Hawaiian Forester and Agriculturist, -May 1917,
that in order to prevent the ruintaion of pasture land

by the spread of this weed it should at once be attacked

where found, removing it by the roots, and burning
plants, seeds and all.

Forage and Green-Dressing Crops in Rhodesia.

The Rhodesia Agricultural Journal for June 1917,
contains a report on a number of recent introductions

on trial at the Experiment Station, Salisbury. Some
of these appear of interest for possible experimentation
in the West Indies.

In the first place, as regards hay crops, molasses

grass (Meliinis minutifiora) has proved unequalled
for wealth of succident foliage. At Salisbury the grass
forms a dense mat reaching in places to over 3 feet high.
A trial cutting in April last gave approximately
a return of .5 tons of dried hay per acre. Whether this

grass would be successful in these islands, with their

hotter temperature, remains to be seen, but it might
well be so, seeing that Guinea grass (Panicum
maximum) has proved very satisfactory on the same
station.

Another experiment which met with considerable

success, and which might give a hint in growing forage

plants in the West Indies, was growing Guinea grass

alternatively with one or more legumes, the idea being
to give a greater variety of food, and, by the inclusion

of legumes, a more complete ration.

Among experiments on plants suitable for greea

dressing, one with the sunn hemp (Crotolaria Jiincea)

gave good results. This plant is largely grown in

India for the sake of its fibre. It has no value as

fodder for stock, but its root sy.stem being usually
covered with nodules, its value as a green dressing is

favourably reported on. This plant is grown very

commonly in gardens in these islands, for the sake of

its showy flowers. It grows easily and luxuriantly,
and although a trial on a small scale as a green dressing
in St. Vincent was not particular!}- encouraging, further

experiments might show it to be of value for the

purpose.

Bread from Mixed Meals, and the Preparation

of Yeast.

Mix together 2i teacupfuls of flour with 2 teacupfula
of maize meal. Prepare a mixture of 2

cupfuls of water

to 1 of the mixture of flour and meal to bring the dough
when kneaded to the usual consistenc)'. The dough
is then left in a dish overnight aud thoroughly kneaded

the next morning, after which it is put into two bread

tins and allowed to rise in the usual way. The yeaslj

is prepared by taking 1 tablespoonful each of sugar,

salt, and flour, and mixing with a handful of hops in

a dish. To this mixture add about 2 quarts of boiling

water, and allow the w-hole to stand for about twelve

hours. The liquid or yeast is then poured into bottles

and corked. The sediment remaining in the dish is of

no use and can be thrown away.
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INSECT NOTES.

SOME INSECT PESTS IN JAMAICA.
(ConclucUd )

In the last number of the Agricultural News some of

the more important insect pests in Jamaica were reviewed

under their host plants, as set forth by Mr. A. H. Ritchie,

the Government Entomologist. These notes are concluded

in this number.

COKN. The leafhopper {Pereijrinus 7naidis) was respon-
sible for considerable daniiige to corn, rausing a withering of

the leaves and producing a general stunted appearance of

the plants The hopper is usually found associated with

a species of aphid or plant louse (Aphis iwiidis). Various

flies and beetles are attracted to the sweet excretions of

these pests. Among the natural enemies of this leafhopper
are two ladybird or coccinellid beetles, Scyiimus ochifxiertis

and Coccinella emarginala. A parasitic fungus known in

Hawaii as a 'sterile cordyceps' also attacks this hopper.
SWEET POTATO. This crop is attacked by several

different kinds of beetles, the following being the most

important; (1) One of the so-called 'tlea-beetle' (C'haetoc-

nema aj^ricaria) which feeds on the upper epidermis of

the leaves, cutting serpentine channels but never eating

right through. (2) A species of 'tortoise-beetle' (Coptocyda

flavolineata) which eats out large portions of the leaves

both of the sweet potato anH of the related wild specie.s of

Ipomaea. (3) The scarabee (Euscepes hatatae), and (4) the

sweet potato weevil (Ci/lai- fortnicarius), the grubs of both

of which feed on the tubers and sometimes attack the vines.

These last two pests can be controlled by planting clean

slips from uninfested tubers, by rotation of crops, and by
a general clean up of refuse after the crop.

It may be added that Cylas Jormicarius is not known to

occur in the Lesser Antilles, but is a pest in Jamaica, British

Guiana, Cuba, the Bahamas, and in some of the .Southern

United States, chiefly the Gulf .States. The (Quarterly
Bulletin of the State Plant Hoard of Florida. {\o\. I, No. 2,

January 1917) mentions that this weevil has recently been

found to occur in one of the northern as well as in two of the

southern counties of the State. Recent correspondence from

the Entomologist of the Mayaguez Experiment Station, Porto

Rico, mentions the fact that Cylas fort/iicarius occurs in that

island, but is apparently confined to the eastern portion.

BEE keeping;. Mr. Ritchie states that so far as is known
neither the European nor the American foul brood disease

of bees exists in Jamaica, and strongly urges against the

importation of queens, and against the keeping of antiquated,

insanitary box-hives. This type of hive makes the detection

of the above bee disease very difficult if not impossible, and

at the same time is ideal for harbouring the wax moth

(Oalleria mellonella\ which is very prevalent in Jamaica.

Ml8CELL.\NE0U.S InsECT.S.

Tender this heading Mr. Ritchie mentions several insects,

the most important of which is the black weevil of bananas

[Cosmopolites sordidus). Experiments which are being

suggested for the checking of this pest include deep planting
and the application of repellent substances around the base

of the plants. Attention is called to the presence of

a beneficial grub of Fyrophorus sp. in infested bulbs. Pyro-

phorus, it may be remembered, is one of the large luminous
beetles or 'fire flies' found in some of these islands, and one

species has been observed to be predaceous on hard back

grubs in Porto Rico. (Agricidtural News, Vol. XVI, No. C99,

Augu.st 11, 1917.)
The introduction into Jamaica of two species of preda-

ceous histerid beetles is being considered. One of these ia

an enemy of Metamasius hemipterus in Trinidad, while the

other histerid, Plaesius javanus, helps to control the black
banana weevil in .lava. Within the last three years this

beetle has been introduced into Fiji from Java in the hope
that it will prey upon the banana weevil in those islands.

The subsequent re.sult of this experiment in Fiji is not known
at present.

The lily caterpillar (Xanthopastis timais) sometimes

destroys plants belonging to the family Amaryllidaceae or

lily group. Observations were made on this species by
William Jones, a former naturalist of Jamaica, who lived

in the first half of the last century. He noticed that when
small the caterpillars 'arrange tlieniselves side by side like

detachments of hor.se soldiers.' Those who are familiar with
this caterpillar in these islands will probably have
observed that the older caterpillars no longer retaia

the habit of close formation, but scatter in all directions

over the plant. They usually end by devouring all of

the plant above ground and often burrow down and destroy
the bulb. The dusting of the plants with stomach poisons,
such as Paris green or arsenate of lead, or the collection of

the caterpillars while they still have the clustering habit,
can be recommended to control this garden pest.

Stock Pests.

A rather serious outbreak of the horn fly (Lyperosia
irritans) occurred in one district in January 1917. There
are two classes of pasturage in this district, namely. Pimento

grass commons, and mixed Para and Guinea grass pastures.
The horn fly, it may be noted, breeds in manure, and
Mr. Ritchie considers that with a well distributed or even

rainfall, both types of pasturage would no doubt favour the

breeding of the horn fly,
but that the manure dropped in the

Pimento grass would tend to dry out rapidly enough to

check or even prohibit the breeding of the horn fly. On the
other hand, the longer gra.ss in the mixed pastures would
shade and protect the manure from drying out by sun and
wind. Towards the end of 1916 this district had a Ion*

spell of continuous rains which no doubt contributed largely
to the sudden increase of the horn fly at the beginning of

1917. With the coming of warm and dry spells the numbers
of the horn fly are considerably checked.

The scattering of the manure in the fields hastens the

drying out proce.ss. and it was noticed that a species of large
black dung beetle (Pfianae^is sulcatus) was of great assistance
in the drying out and deep burial of the manure in the fields.

Mr Ritchie suggests the exchange of such beneficial forms
with other entomological stations.

The outbreak of the horn fly caused .serious wounds on
the shoulders and backs of the cattle which required
systematic dressing. The screw-worm fly {Paralucilia
macellaria), and other flesh flies were attracted, but the
careful supervision which is possible with the small herds in

Jamaica kept these pests down.

The .systematic control of ticks on cattle by the adoption
of dipping vats is strongly urged, and this is especially impor-
tant since cattle kept free from ticks will be better able ta
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resist an outbreak of the horn^fly. Mr. Ritchie says that the

control of ticks in -lamaica by dipping and spraying is rapidly

being taken up.

The use of repellents in grazing pens cannot be recom-

mended at present, although some such means may be employed
to afford relief to a dairy herd during milking time. Such

strong smelling substances as fish oil, carbolic acid, pine

tar, etc., are in general use in many countries for keeping
flies from cows, but these repellents give only temporary
relief and have to be renewed every day or two.

.J.C.H.

AGRICULTURE IN BARBADOS.
The monih of August closed with a comparatively

moderate rainfall, and the last heivy general rain fell on the

2.3rd of the month, when there was rain the whole day.

We, however, need at this time of the year a liberal

supply of moisture, as, at this stage, the cane plant grows
with great rapidity.

September has opened with light showers only, and

some of the days have been very sultry. Up to the present

the rainy season has not brought us any bad weather. The

winds have been quite ordinary, and, e.xcept for a slight

southern breeze now and aaain, we have had no reminder

that we are passing throngh what are known as the stormy
months of the year.

Efforts are being made to put out of hand field

after field in preparation for the next planting season. On
some estates, notably in the red soil, the cultivation presents

a very pleasing appearance. The more extensive the tillage

the better. The return is always heavier where there has

been no stinting, to use a common expression, in the

'handling of the soil.' Some estates, for many years past,

have discarded draining altogether, but several planters have

told us that they will have to resort to it again. It was dis-

continued, no doubt, to reduce agricultural expenses when

the price of produce was below a remunerative figure,

"but now that this is not the case it would be dis-

tinctly advantageous to reintroduce a form of tillage

which was productive of much good to the soil.

There was also the regular practice of moulding slo^jes.

Some planters tell us that they would be glad to do some

moulding this season, but labour is insufficient. This is

a pity. It is of the greatest value to spread new mould on

the surface, and years ago the labourers found this work

more remunerative than many another task.

The fair weather has been most favourable f r ploughing,

forking and weeding, and in some fields there has been a

disturbing amount of pond grass to be got rid of. It does

seem as though this grass in particular, is much more abundant

than it used to be. The mere uprooting of it is of

no avail. Eich field should be thoroughly picked and the

disturber entirely removed. It is a waste of money and of

labour to proceed otherwise. But apart from the increased

expenditure in a single year, caused by partial weeding, there

is the leaving in the field of gra.ss plants which develop

rapidly as soon as the growing crop has matured

and been removed from the land. There is, too, the old

proverb that 'one year of seed makes three years of weed.'

The pens of manure which were completed a few weeks

ago are being rapidly distributed and new pens are being

built up. Scientific accuracy is necessary in dealing with the

distribution of farmyard manure. After a certain time there

is a rapid loss of nitrogen. Wastage in the proiierties of

manure is, no doubt, sometimes the cause of the unsatisfactory

condition of a certain field which" is said to have been treated

in exactly the same way as the other fields cultivated during
the same season.

One of the most important details in connexion with

the growing of a crop is its manurial treatment. It is here

that scientific knowledge may be of much assistance, and it is

worth while studying those processes and conditions which
lead to the best results The condition of farmyard manure
at the time of its application is an important matter, but we
would on this occasion, mention one other detail which is not

infrequently overlooked. A. light soil should always have

applied to it thoroughly rotten manure. The soil mi.xes with

it more easily, and the trying effect of a drought is lessened.

The soil is consolidated, and its power of retaining moisture

much increased by its mixture with the rotten manure.

While in the case of a heavy soil, freshly made manure is

more beneficial, the soil is greatly lightened and made more

pervious to air and water.

The question of resting soil is also a point to be con-

sidered. A fallow year is a most effective means of renewing
the productive power of the soil. The increase of humus in

the soil, valuable as this is, is not as beneficial as rest.

The potato crop in the black soil is healthy and a good

yield is anticipated. In the red soil the yield will be, gener-

ally speakina, moderate to poor. After the growth of three

and sometimes four crops of canes there is but little left in the

soil to support a crop of provision of any kind without the

assistance of manure.

Several fields of potatoes on estates in the red soil have

been sold during the past fortnight at He per hole,

while in the black soil the return in many instances has been

been such as to command a price of 8c. per hole. (The
Barbados Agricultural Reporter, September 8, 1917.)

RECIPES FOR MAKING BREAD WITH
FLOUR SUBSTITUTES.

As a practical corollary to the subject of local food

supply which is dealt with in this issue, the following is

taken from the Bulletin, of the Department of Agriculture,

Trinidad and Tobago, issued August 13, 1917:—
BAKING POWDER BEE.\D.

Take A-lb. of banana or other meal, -J-H). of wheaten

fiour, half a teaspoonful of salt, and one and a half

teaspoonfuls of baking powder. Mix all thoroughly, and

then add enough cold water to make a rather moist but

not too wet dough.
Do not knead but put into a well-greased tin and bake

at once in a moderate oven for about an hour. If the dough
is allowed to stand for even a very short time after mixing
it will become sodden and heavy.

YEAST BREAD.

Take a small quantity of yeast and about half a teaspoon-

ful of brown sugar and a tablespoonful of wheaten flour.

Mix this with warm water to the consistency of thick cream.

Allow this mixture lo stand in a warm place for two or three

hours to form a sponge. Make a mixture of i-Bb. of

wheaten flour, A-ft). of banana meal, and half a tea-

spoonful of saltf knead tliis thoroughly into the sponge
to make a stiff dough. The kneading is very important.

Place the dough in a well-greased tin, and stand in a warm

place for tsvo or three hours lo rise again. When the loaf

has risen to about two and a half oi three times its original

.size bake in a moderate oven for about an hour.
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GLEANINGS.

A set of examination papers for the registration of

chemists in Mauritius, 1916, appears in the International'

Sugar Journal, July 1917. There are five papers of vary-

ing length given in the .Tournal: Agricultural Chemistry,

Bio-Chemistr)-, Sugar-house Chemistry, Sugar-house Control,

and Practical Chemistry. They appear to e.xpect a high
standard not only theoretical but practical, e.speciall)' those on

Sugar-house Chemistry and Sugar-house Control. The .Jour-

nal unfortunately omits to state under what authority the

e.xaniination is held, or who is responsible for setting the

paper-s.

The Bulletin of tin' Kew Tor/.- Botaniral (r'irden, issued

July 10, 1917, contains a flora of the island of Viecjues, which

is situated about 7 miles southeast of the eastern end of Porto

Eico, compiled by Percy Wilson. The flora of Vieques is

essentially similar to that of Porto Piico, but there are elements

which link it with the Virgin Islands and St. Croix.

It is now known that 226 different disease organisms

are carried by insects to man or animals, 282 species of

insect carriers being concerned. Dr. L. O. Howard in his

presidential address to the Washington Academy of Sciences

regards the transmission of i;ellagra by the insect Simulium

as definitely disproved, and considers it unlikely that infantile

paraly.sisis an insect-borne disease. {Nnfiin; July 12, 1917.)

The annual report <jf the agricultural and industrial

statistics of the Louisiana Department of Agriculture and

Imigration for the year 1916 states that 'two new aspirants

for agricultural honours in Louisiana have made their

appearance; the soy and velvet beans, and from the large

cpiantity that is being planted this year there is an indication

that the.se legume crops will reach 1,000,000 acres in 191 S.

adding !?'20,000,000 to the State's agricultural resources.'

At the suggestion of the Imperial Institute, cultivation

trials have been carried out in the Seychelles with the

ajowan plant as a source of the antiseptic thymol which

used to be imported into Great Britain from Germany, the

seed necessary for these trials having been specially secured

and sent to the Seychelles by the Imperial Institute. Samples
have recently been received at the Institute of ajowan seed

grown in the Seychelles. On analysis the product has given

a satisfactory yield of thymol. (The Board of Trade Journal,

July 12, 1917.)

Analy.ses made at the California Experiment Station of

dry banana stalks obtained from fruit markets, showed that

they contain as much pota.sh as kainit.and compare favourably

with dried kelp as filler for commercial fertilizer. Charring
and leaching of banana stalks yielded 27 lb. of 90 per cent,

potassium carbonate per ton. The possibility of collection

and treatment on a small scale of banana stalks as a source

of potash is suggested. (E rperiment Station Recird.

Vol. X.VXVI, No. 9.)

Java is fortunate^ in having wonderful facilities for

irrigation. The water carries a slimy silt which is a minure

in itself. The system of irrigation is conducted by the

Government, which only charges the planter 2s. &d. per acre

per annum. Nature helps the planters to a considerable

extent by giving them flat country. Irrigation is really the

outstanding feature of the sugar-cane cultivation in Java,

and it is thoroughly well organized. In addition to the

system of Government irrigation, the Governnrent assists-

the planters by experimental stations, and by co-operating

with the mills, and assisting the sugar industry in every-

way in its power. (Agricultural News and Sugar I'lanler's-

Ga.elle, Durban, June 1-5, 1917.)

The Agricultural ^'oniniission appointed by the Govern-

ment of British Honduras, to enquire into and investigate

certain matters and conditions relative to agriculture within

the colony is at work with a])iiarently good results. The

Clarion of British Honduras, July 26, 1.^17, says, 'we believe

that the Agricultural Commission- has already demonstrated

the good Judgment of the (government in its appointment,

and "we feel sure that the outcoms of its labours will be an

improvement in agriculture atid the status of the agricul-

tural populition of the Colony.'

The formation last year, under the chairmanship of

Lord Milner, of an agricultural section of the British,

Empire Producers' Organization was a natural and important

step, for there is no industry in which the different parts of

the Empire have a closer common interest than agriculture.

The Committee wisely invited and obtained the co-operation-

of our Overseas Empire; and it is the intention, on the strong
foundation of complete representation, to proceed with the

building up of a scheme which will encourage economic and

bountiful production of essential commodities, and in this

way develop and mobdize the agricultural resources of the

Empire. (The Times, July 5, 1917.)

The Dotninira Chronicle for August 29, 1917, in the

report of the meeting of the Chamber of Commerce expresses

the dissatisfaction of the shippers of green limes to New
York, at the protracted length of voyage which sometimes

occurs on the boats of the Quebec Steamship Company. The-

Chamber of Commerce has drawn the attention of the

Company to this matter. A recent shipment of Dominica

limes had been about thirteen days on the vessel, the

steamer having spent four or five days taking sugar at islands

farther north. The Chamber of Commerce suggests that the

company might alter their schedule of callings, as they have

(lone before this, so as to make Dominica their last port of

call, when it is intended to take sugar at St C'roix.

The Committee appointed by the Government, t"

investigate the best means of developing the cultivation of

cotton within the Empire, held its first sitting at the Board

of Trade Otiices in London on July 2-5. A deputation from

the Lanca.shire cotton .trade, which waited upon Mr. G. H.

Boberts in February last, urged the vital necessity of growing
more cotton within the Empire, and were successful in

securing the .setting up of the present committee, but no

financial assistance wa-s promised by the Government.

Among the cotton trade representatives on the committee are

Messrs. J. W. McConnel, of the Federation of Master Cotton

Spinners' A.ssociation; J. Arthur Hutton, British (^ottna

Growers' Association: and C. M. Wolstenholnie, Liver[)ool

Cotton Avssociation. (The Manchester (•'uardian, July 27,

1917.)
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ST. LUCIA: REPORT ON THE AGRICULTURAL
DEPARTMENT, J91f!-17.

St. Lucia is evidently coming to the front in the culti-

vation of limes, as is evidenced by this report. During the

year under review, there were i.SiOS.S lime seedlings distri-

buted from the Department's nurseries. This was not

sufficient however entirely to meet the demand, tor owing
to a very unfavourable wet season considerable diflSculty

was experienced in raising lime seedlings, successive sowings

having been destroyed by the 'damping off' fungus.

The progress of the lime industry is also shown by the

fact that whereas in 1914 the lime crop was estimated at

12,765 barrels of fruit, the crop ol 1916 was estimated at

22,489 barrels. Of thi.s 3,403 barrels of green limes were

exported to New York, the St. Lucia green limes having

gained a reputation in that market for well packed fruit. It

is to be hoped that care be taken to prevent the standard

being lowered by careless shipment of fruit of inferior

quality.

Another testimony to the development of the lime

industry is given by the large extension that has had to be

made in the Government Lime Juice Factory. By careful

forethought in planning the extension it was possible to

install the whole of the new machinery without dismantling
or discarding any part of the old plant; and moreover

the extension was carried out without interfering on any
occasion with the daily working of tlie Factory The plans of

the extended factory, which accompany the report, are very

clear, and might well be of use to any one desirous of erecting

an up to-date factory for dealing with lime products.

With regard to sugar, the report shows that the value

of sugar exported from St. Lucia has almost douhled in two

years. This however is not due to any great increa.se in

acreage under sugarcane, but to the great rise in prices.

The cultivation of cacao seems to have remained much

in the same position as for some years past; but there has

been a marked increase in the cultivation of coco-nuts, and

in the value of the exports of nuts.

The cotton cultivation seems to have been practically

discontinued in St. Lucia. Probably the abundant rainfall

over most of the island, coupled with a short labour supply,

renders cotton an unsuitable crop.

Among minor industries there has been a marked devel-

opment in the manufacture of bay oil, the proprietary

factory for the distillation of this product having been con-

siderably extended. In 1914 only 40 gallons of bay oil

were exported, whereas in the year under review the exported

quantity was 606 gallons.

Bee-keeping has received more attention, with the

result that 4.5,588 Db. of honey were exported in 1916, as

compared with 29,338 in the year before.

Probably the trade in fruit, such as orange?, mangoes
and bananas, to other islands, especially Barbados, which

does not grow fruit enough for local consumption is capable

of considerable extention

In common with other islands St. Lucia has had to

face the problem of the threatened shortage in breadstuffs

imported from the United States and Canada. The steps
taken to increa.se the cultivation locally of such articles aa

might supply deficiencies uf wheat flour and maize have led

to good results, especially with regard to cassava. This

vegetable is largely grown by the peasants, and, when
manufactured into farine, forms one of their chief articles

of diet. In order to extend its manufacture the Agricultural

Department has erected at the Experiment Station, Choiseul,
a building 30 feet x 20 feet x 18 feet, and equipped it with
a battery of farine pans, together with a large grating mill,

slicing machine, and Hour mills, which have given satisfaction

as to working capacity. In the district of Choiseul there

are about 150 acres under cassava cultivation, estimated to

yield 400 tons of farine annually, and it would be possible to

increase the area to 300 acres, the produce of which would
be of considerable value as a substitute for certain imported
foods. Not only, however, is the utilization of cis.sava

flour being encouraged, but the manufacture of sweet pjtato
flour is being undertaken on the Experiment Station at

Reunion. Considerable additional areas have been planted in

sweet potatoe.s, the crop of which will be treated and dried at

Reunion, and then ground into flour at the Government Lime
Juice Factory, a suitable mill for the purpjse having been
lent by the Cul-de Sac Company.

Agricultural instruction in the primary schools of the

colony evidently receives attention. This is all to the gjod,

especially if the school gardens are made of real educational

value. The work of this nature in the elementary schools in

St. Lucia is probably more effective than in any of the

neighbouring islands. This is largely due to the interest

taken by the Agricultural Department in this matter for

many years past, as is shown by former reports. It is

important to note that an officer of the Department regularly
examines and advises the schools in this connexion.

As another incentive to intelligent cultivation of two

important crops, viz., limes and cacao, a prize holdings

competition has been reviewed. The competition is limited

to persons holding not more than 20 acres of land; in the

case of limes the competition is for a period of two years, in

the case of cacao the period is one year. The prizes will be

awarded on points obtained by attention to essential

conditions of good culture.

St. Lucia IS much more interested in various crops than

in stock raising, but praiseworthy efforts are being made to

improve and extend this industry. It is a matter of moment
to stock farmers that experiments at the Agricultural

Experiment Station have demonstrated that ticks can be

controlled completely by the use of Cooper's Cattle Dip and
Cattle Tick Grease.

The part of the report which deals with the working of

the Agricultural Credit Societies is very interesting reading.
Notice has already been taken of this subject in the Agricid-
tural News, No. 401. It is evident that the co-operation of

peasant proprietors under the conditions of the Agricultural
Credit Societies Ordinance has met a long-felt want, enabling
the industrious peasant to obtain temporary financial

assistance on a sound business footing, and at a reasonable

rate of interest.

The whole tone of this report is very cheering: it tells

of real progress. In order to estimate rightly how real this

progress is, it is only necessary to compare this report of the

Agricultural Dapartment with earlier ones, say, of ten or

twelve years ago. St. Lucia is evidently awaking to the

importance of agriraituie to the whole community, and is

apparently advancing on well planned lines which must

conduce to the prosperity
of the colony.
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PLANT DISEASES.

THE PORTO RICO CANE DISEASE:
COMPARISONS.

The curious disease of sugar-cane which has appeared in

Torto Kico, an account of which was given in the latest issue

of this Journal, affords for consideration a subject of more

than urdinarj- interest. According to the information supplied

the infection is steadilj' extending, is transmitted in all the

cuttings made from affected plants, and is transferred to

plants of healthy origin brought into the area of its occupation.

Yet no parasitic organism has been found to which its

origin can be attributed.

A comparison with the sereh disease of sugarcane of

the Eastern Tropics is at once suggested. Sereh was first

definitely reported in Java in 1882, and in the period

1882-96 it extended steadily and regularly from west to east

of the island, which it occupied with the exception, still

remaining, of certain highland regions. The disease is now
avoided partly by the establishment of a .system under which

cuttings i.re regularly imported from these districts to the

plain.s, and partly by the propagation of more resistent varie-

ties. The transfer of cuttings from an infested to a non-infested

district was found to give rise to a new centre of sereh, even

though the plants so introduced were not further propagated.
Plants raised from healthy cuttings from the disease-free

districts become infested in their first year in the plains. No

specific parasite has been found to explain the transmission

thus implied.
So far the parallel with the Porto Piico disease appears

to be a close one, and there is a further resemblance in that

the primary diseased plants may show very little sign of

of the disease. The characters which are revealed in

the second generation are however quite diffeient from

those of the Porto Puco disease. In sereh the canes have

very shor" joints, numerous aerial roots, and buds

which sprout prematurely and so give the resemblance to

lemon-gra.ss from which the disease derives its name. In the

third generation of diseased plants a whole cane field may
look like a field of lemon-grass with here and there a cane

stalk arising from the clusters. Ratoons are almost invariably

badly attacked.

Another disease which occurs on sugar cane in Java, the

yellow stripe disease, apparently belongs to the same class as

sereh and the Porto llico di.^ease, and has in common with

the latter, the character of atl'ecting the colour of the leaves.

It is characterized in most varieties, according to the descrip-

tion given by Dr H. M. Quanjcr, 'by the development of

yellow stripes on the leaves and red stripes on the stem; the

internodes do not exhibit their full growth; in severe cases

the plants are slender und the yield may be reduced to nearly
half the normal. The disea.se has been known for more than

twenty years in Java; it occurs on all types of soils and in

all varieties except the wild ones. The di.seased plants

appear scattered in the plantation; organisms could not be

demonstrated to be its cause.' Diseased cuttings invariably

give diseased jilants. Mealthy stocks give a greater or less

percentage of diseased oti'spring.

Perhaps the mo.st instructive comparison that can be

suggested, since it refers to an affection which has been the

subject of many-sided investigation and has a voluminous

literature, is with the leaf-roll disease of the common potato.

Tl I- recent lucid exposition of its characters by Quanjer will

be followed in the ensuing renjarks. The principal symptoms
are rigidity, discoloration, and upward rolling of the leaves,

slow growth, shortening of the internodes, and the production
of small tubers. Plants may become primarily affected

during the course of the growing season, in which case

they may show the effects of the disease slightly or not
at all. As in sereh, however, the next generation follow-

ing the beginning of the affection consists of plants
of which the greater part are diseased from the out.set.

The second, third, and subsequent generations show the

.same type of secondary disease in all the plants. A spon-
taneous disappearance of the symptoms in a long series

of succeeding generations has never been observed, nor, on
the other hand, has the extinction of the progeny occurred.

By a series of experiments Quanjer has shown that the

disease is definitely contagious. He indicates the difficulty of

learning this fact from general observation, and expresses
the belief that it is for this reason that the communicability
of sereh has never been definitely proved. His results may
be briefly set out as follows: (a) Tubers from healthy
'elite plants' of two strains, planted where leaf-roll was

prevalent, showed late signs of the disease in the first

summer. Parallel plantings on the original farm remained
normal, (b) In grafting experiments the disea.se was com-
municated from diseased stocks to healthy scions and vice

versa, (c) Attempts to introduce the disease into healthy

plants by injecting them with the sap of diseased

plants or by transplanting tissue from diseased stalks were
unsuccessful. Similarly in transplanting pieces from one
tuber to another, infection did not occur where union
was not secured, (d) Union of opposed halves of infected

and non-infected tubers resulted in the issue of diseased

stalks from the eyes of the latter, (e) Infection may start

from the soil in which diseased plants have grown, and in

one instance was shown to take place after five years interval

in soil rich in humus and untiiled during the period, (f) The
disease is transferred to adjacent plants, (g) It is as yet
uncertain whether the disease can be transmitted through
sexual reproduction.

According to Quanjer, the essential character of the

disease, from which the external symptoms arise as secondary
effects, is necrosis of the phloem, i e. decay of those strands in

the vascular bundles whose main function is conduction of

the elaborated product,=! of the activity of the leaves. No
causative fungus or bacterium has been found, so that the
occurrence of contagion leads to the hypothesis that a virus

is concerned which is either a fluid or composed of organisms
too small to be rendered visible by the microscope.

The mosaic disease of various Solanaceous plants is

known to be communicable by means of a virus which has
resisted all attempts at filtration, and of which the infective

efficiency is not reduced by dilution of the juice of the

diseased plant to 1 part in 1,000 and still exists in a dilution

of 1 in 10,000, although no more is introduced in making
an inoculation than is carried on the point of a needle.

Since the result of such an infection is conveyed to all parts
of the plant and may be increased indefinitely by further

transmission to other plants the conclusion that it is in some

way propagated in the plant is irresistible.

No .such infective virulence has been found in the

potato leaf-roll disease, in sereh, or as it appears, in the

Porto liico disease, but the idea that the existence of a con-

tagious virus may account for the recorded facts of the trans-

mission of these diseases is supported by the knowledge of

the possibilities in this direction which the more definite

properties of the virus of mosaic disease have permitted to be
demonstrated

It will be interesting to learn if phloem necrosis, which
has been asserted (and denied) to be an essential character

in several so-called physii 'logic il diseases, occurs in the

affected Porto Pico canes.

W.N.
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DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
ST. LUCIA. The Agricultural Superintendent, reporting

for the month of August, states that the distribution of

plants from the Experiment Stations included the following:
lime 6,625, oranges 14, economic 4, grafted mangoes 19,

cacao 300, ornamental 130, sweet potato cuttings 5,000;

vegetable seeds 102 packets. Work in the Botanic Gardens
was of a general routine character.

Regarding staple crops, Mr. Brooks states that the

cacao crop was promising, but the market poor. The lime

crop was still heavj', and the extension of the area under

limes continued; while the sugar crop was promising, under

the circumstances: the shortage of ammonia for use as a

fertilizer is felt very much. Under the head of pests, canker

was reported as fairly common.
Considerable attention was given to agricultural instruc-

tion in the country districts; 103 estates and holdings
were visited during the month. The Government Lime
.Juice Factory was working at full pressure; 50 casks of

concentrated juice awaited shipment.

Referring to the weather, it is nofed that the average

velocity of the wind at Reunion during the month was 7 '3

miles per hour. The rainfall at the Botanic Gardens,

Castries, was 10 '09 inches; and at the Agricultural and

Botanic Station, Choiseul, 7 96 inches.

A further loan of £100, making a total advance

of £350 has been approved by His Honour the Adminis-

trator to enable large areas of ground provisions to be

planted at Reunion. This work will proceed by stages to

supplement the food supply during the months of January
to June, when ground provisions are gener^ll}' scarce.

MONTSERRAT. During the month of August the follow-

ing plants were distributed: lime plants 500, bay plants 200,

Bengal beans 36 fi)., sweet potato cuttings 240, peas and

beans 13 packets; in addition, 8 bags of seed corn (cobs)
were sent to St. Croix, and 3 bags to Barbuda. In the

Botanic Gardens, in addition to work of a general routine

nature, operations included five distillations of bay leaves,

making a total of 4,000 lb. leaves reaped from the Chateau

plot to date.

In regard to staple crops, Mr. W. Robson the Curator,
states that weather conditions, on the whole, have been

satisfactory for cotton. The rainfall in the leeward district

was, as usual, heavier than at the windward. There was

at leeward a considerable area showing, but not in

a very marked degree, the condition known locally as

'chibble', when the growth attenuated and the leaves

crimped.* It occurred on late planted fields and may,
Mr. Robson suggests, have been caused by excessive rams

in the early stages of growth. Picking was in full swing,
and growers seemed satisfied with the prospects for the crop.

Freijuent dusting had been necessary to keep the cotton

worm in check, but there had been no report of cotton stainers

becoming numerous anywhere. Nineteen pounds of dried

growth of Datura Metel was sent to the Imperial Institute

for examination.

The rainfall recorded at Grove Station on twenty-four

days for the month was 7'12 inches; the total rainfall for the

year to date was 40'71 inches. There was an absence of

high winds, and plenty of sunshine during the month.

DOMINICA. In his report for the month of August
the Curator, Mr. Joseph Jones, states plant distribution

'This is the atfection described as curly leaf in the Wad
Indian Bnlhtiu, Vol. XIV, [).

:il.5.-^Ei.. A.N.

to have been as follows: limes 5,408, budded citrus 6,

grafted mangoes 3, nutmegs 2, shade trees 200, miscellaneous

148, making a total of .5,767. In addition, 132 packets of

vegetable seeds were sold.

The lime crop is reported to have reached its maximum.
The present local price of ripe limes was 4.<. per barrel in
Roseau and 3s. per barrel in country districts. The price of

green or fresh limes was 6.5. per barrel. Eleven thousand
dasheen heads and 500 tania heads were forwarded to
Portsmouth for free distribution to certain peasants requiring
same for planting purposes; while 36 tt>. of Bengal beans
were imported for a planter. Mangoes have been badly
attacked this season by the mango worm, which has caused

great loss of fruit.

The Permanent Exhibition Committee shipped 49 boxes
of limes to London for the use of wounded soldiers in

hospitals. At the request of the Director of the Lister
Institute of Preventive Medicine, London, small boxes of

fresh and ripe limes have been forwarded from time to time
in order to assist in experimental work in regard to lime

juice, the object being to institute a comparison between the

value of fresh limes and preserved lime juice.

The weather during the month was normal; the rainfall

for the month equalled S'63 inches.

ST. KiTTS. It appears from the report of the Agricul-
tur-il Superintendent, that work in the Experiment Station.^

daring the month of .\ugust consisted chiefly in the

reaping of crops. Plant distribution included—peas 5 lb.,

Mazzagua Guinea corn 3 lb., Indian corn 24 ears, sweet

potato cuttings 900, and a large number of onion slipa. In

addition, 5 tt). of Carum copticura seeds were sent to the

Laboratory, Antigua. In the Botanic Gardens general
routine work was carried ou. The very dry weather during
the month made constant watering necessary, and the plant.s
were feeling the effects of it.

The dry weather of the past month had considerably
affected the cane crop, and little progress, if any, had been

made, especially in the ratoons. If the much needed rains

do not come soon, the prospects for next crop, Mr. Shepherd
fears, will be very poor. Where artificial manures have been

supplied to the ratoons, there has not been sufficient rain t'»

show any results. In many cases no manure has yet been

supplied. The cotton crop, on the other hand, presented
a fine appearance, and the prospects of a good return were

very hopeful. Picking had commenced on many estates, and
the weather was very suitable for this. There had been no

pests to speak of in the cotton crop; worms had been

singularly ab.sent, perhaps due to the early planting, and
leaf-blister mite, so far, had not been troublesome. Special
cotton work was being done, counting flowers in plots and
marked plants in manurial plots.

A meeting of the Agricultural and Commercial Society
was held on August 24, at which a resolution was passed
to continue the support of the Society to the work of the

British Empire Producers' Association, and inviting

subscriptions. The rainfall for the month was 307 inches;

for the year to date, 22-85 inches.

Appended to this report is a summary of work conducted

at the Government Laboratory, St. Kitts, during the month
of August. This included analysis of nineteen samples of

milk from the Inspector of Police; determining the manurial

value of a mixture of lees and ashes; examination of three

samples of rum; analysis of a saraole of psn manure;

determining the feeding value of corn cake meal; examinatioa

of a sample of kerosene oil; field work with cotton, and

physical analysis of one sample of soil.
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MARKET REPORTS.

London.—The West India Committee Circular,

July 20, 1917.

Arrowroot—5d. to 7hL
Balata—Block, 2/'.t- to 3/44; Sheet, 3/lOJ to 3/11.
Beeswax—No quotations.
Cacao—Trinidad, no quotations; Grenada, no quotations;

Jamaica, no quotations,.
Coffee—Jamaica, no quotations.
Copra—£46.
Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, 41rf. to 45rf. per ft.

Fruit—Bananas, no quotations; Oranges, no quotations.
Fustic—No quotations.
GiNOER—Jamaica, no quotations.
Honey—Jamaica, no quotations.
Isinglass—No quotations.
Lime Juice—Kaw, no quotations; concentrated, no quota-

tions; Otto of lime (hand-pressed), 16/- per ft.

Logwood—No quotations.
Mace— 1/3 per ft.

Nutmegs— lOJd.
Pimento— Sfrf. per ft.

Rubber—Para, fine hard, 3/2|; fine soft, no quotations;

Castilloa, no quotations.
Rum—Jamaica, no quotations.

New York.—Messrs. Gillespie Bros. & Co., August

^ 1917.

Cacao—Caracas, 12c. to 12Jc. ; Grenada, ll|c. to 12c.;

Trinidad, ll|c. to 12|c.; Jamaica, OJc. to 9|c.
Coco-NUTS—Jamaica and Trinidad selects, J32'00 to

$33-00; culls, $22-00 to $2300 per M.

CoFFEE^Jamaica, !t|c. to lie. per ft.

Ginger—17c. to 20c. per ft.

Goat Skins—Jamaica, 75c. to 80c. ; Antigua and Barbados,
7»c. to 75c.; St. Thomas and St. Kitts, 6.5c. to 70c.

per ft.

Grape Fruit—Jamaica, S<2-75 to $3-50 pet box.

Limes—$6-50 to 17-00 i.t-r hrl.

Mace—38c. to 42c. per ft.

Nutmegs—20c. to 21c.

Oranges—81-75 to $3 00.

Pimento—5Jc. to 6c. per ft.

Sugar—Centrifugals, 96", 7 -52c; Muscovados, 89°, 6 -660.;

Molasses. 89°, 6-5()c, all duty paid.

Trinidad.—Messrs. Gordon, Grant <fe Co.,

1917.

August 24,

Cacao-Venezuelan, $13-.i0; Trinidad, $12-50 to $13-00.
Coco-nct Oil—$1-25 per Imperial gallon.
Coffee—Venezuelan, 12c. per ft.

Copra—No quotations.
Dhal—No quotations.
Onions—$7 -00 per 100 ft.

Peas, Split—$11 -W to *12 00 per bag.
Potatoes-English, $5-00 per 100 ft.

Rice—Yellow, $10-00 to $10-75; White, $7-00 per bag.
Sugar—American crushed, no quotations.

Barbados.—Messrs. T. S. Garraway & Co., September

18. 1917.

Arrowroot—$8 -00 per 100 ft.

Cacao—§11 -00 per iOO ft.

Coco-nuts—$36-00 husked nuts.
Hay—Nfi quotations.
Manures—Nitrate of soda, no quotations; Cacao manare,

no quotations; Sulphate of ammonia, no quotations.
Molasses—No quotations.
Onions—No quotations.
Peas, Split—No quotations; Canada, no quotations.
Potatoes—88-25 to $9 00.

Rice—Ballam, $10-00 to .§10-80 per 180 ft. ; Patna, no
quotations: Rangoon, no quotations.

Sugar—Muscovado centrifugals, $6-CK) to $6-50.

British Guiana.—Messrs. Wieting k Richter; Messrs.

Sandbach, Parker <S: Co.

ARTICLES.

Arrowroot—St. Vincent

Balata—Venezuela block

Demerara sheet
Oacao—Native
Cassava—
Cassava Starch—
Coco-NUTs—

OoFFEE—Creole

Jamaica and Bio
Liberian

Dhal—
Green Dhal

EODOES—
Molasses—Yellow
Onions—Teneriffe

Madeira
Peas—Split

Marseilles
Plantains—
Potatoes—Nova Scotia

Lisbon

PoTATOES-Sweet, B'bados

Rice—Ballam
Creole

Tannias—
Yams—White

Buck
Sugar—Dark crystals

Yellow
White
Molasses

Timber—Greenheabt

Messrs. Wieting
& Richter.

Messrs. SanD'
bach, PABKim.

& Co.

Wallaba shingles

,, Cordwood
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FOR SALE.
A SISAL FACTORY,

Complete, Modern, and in perfect order.

Fop particulars apply to :—

Plantageselskabet Dansk Vestindien,

Christiansted, St. Croix,

Virgin Islands of U.S.A.

DEPARTMENT PUBLICATIONS.

HANDBOOK SERIES.

Insect Pests of the Lesser Antilles. Pp. 210, Pigs. 185.
Price (unbound) Is. 3d. Bound in cloth, 'Is. 3d.

Lime Cultivation in the West Indies. Pp. 1 36, Figs.
17. Price (unbound) 9rf. Bound in cloth, Is. Sd.

Cotton Cultivation in the West Indies. Pp. 118, Figs.
35. Price (unbound) M. Bound in cloth, Is. Sd.

Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

* The 'WEST ENDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is 'Id

•

Volumes II, IH, IV, V, VI, VII, VIII, IX, X, XI, XH, XIII, XIV and XV:—Price 2s. each; Post free 2s. Sd., where
complete. (Ill; 2. IV, 3; and V, 2 and 3 are out of print.)

Volume XV, No. 4. Containing a full account of the Proceedings of the West, Indian Cotton Conference, 1916.
Volume XVI, Nos. 1 and 2. Containing Papers on general subjects.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks 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 numbei
issned up to the present time is eighty-two.

The ' AGRICULTURAL
'

Agricultural News '

contains extracts from official correspondence and from progress and
in fact, any information indicating what is going on in each colony and the progress mdde in

NEWS ': A Fortnightly Review.
The

'

ot^er reports; and.

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, 1 ^. The subscription price, including postage, ia

2«. 2d per half-year, or 3s. 3d. per annum. Volumes IV to XII complete, with title page and index, as issued—Price 4s. each—
Poet free, 58. 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 AdVebtisbments may be obtained on application to the Agents. All applications for
tcpies are to he addres.<ied to the A</ents, not io the Department.

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

London: Messrs. Dul.\d <fe Co., 37, Soho Square, W.
West India Committee, 15, Seething Lane.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown.
Jamaica: The Educational Supply Company, 16, King

Street, Kingston.
British Guiana: The Abgosy Co., Ltd., Georgetown.
Trinidad: Messrs. Muir-Marshaix & Co., Port-of-Spain.
Toioffo: Mr. C, L. Plagemann, Scarborough.

Grenada: Messrs. Thos. Lawlor & Co., St. George.
St. Vincent: Mr. J. D. Bonadie, 'Times' Office.

St. Lucia: Mr. R. W. NrLBS, Botanic Station.

Dominica: Mr. J. R. H. Bridgewateb, Roseau.

Montserrat: Mr. W. Robson, Botanic Station,

Antigua: Mr. S. D. Malone, St. John's.

St. Kitti: The Biblk and Book Supply Agency, Bassetekm;.
Nevis: Messrs. HoWELL, Bkos., Oharlestown.

Carmda: Lewis W. Clemens, 81, Yonge Street, (Royal Bank Building) Toronto.
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THE BEST MANURE FOR COLONIAL USE
IS.

Dissolved (Soluble) Guano
FOR SUaAR-CANE AND GENERAL USE.

TRADE f/^S^^ MARK

APPLY TO LOCAL AGENTS OR DIRECT TO:-

The Ang^lo-Continental Guano

Works, Ltd.
Dock House, Billiter Street, London, E.C.

Barbados Ag-ents: James A. Lynch & Co., Ltd., Bridg-etown.

To be obtained fpom

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

Department of Science and Agriculture, I BORDEAUX MIXTUREBHl I I^H <3 U1A.IN^\.
I

Yor use in mixing the above, we stock

GOVERNMENT LABORATORY. JsULPHATE OF COPPER.
1st ASSISTANT ANALYST. i

Bordeaux i.s reoi.gnized as the bes<t mixture for destroy-
Salary, 8/JOO per annum nsmy to SIJ,J,.(ihy *7^.iing fungous pest.-;

on the rind of the cane plant prior to

{On the Fvred EitaHiihrnent.) planting.

Application, are invited from candidates for the above
^33^,^ 3 ^„^ ,, ^^j ^^^^ ^^^^^^^

post, who should be between twenty- three and thirty -si.\ years
° r oi .

of age. Experience in the examination of fondstutts for

adulteration, ol spirits for strength, ob.scuration, and purity, in

the polarization of sugars and molasses, in the analyses of soils,
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History op

Coopers Cattle Dip
FOR THE DESTRUCTION OF TICKS

Cooper's Catde Dip is the result of 5 years continuous research work, not only by chemists working in

Laboratory, but by Practical Cattlemen working under practical conditions in badly Tick-infested areas.

It wa» in 1905 that our search for the Perfect Cattle Dip commenced, and the method we adopted was to purchase,

purely for experimental purposes, a large farm right in the very heart of the Tick-infested Coastal Area of South Africa.

This farm b called Gonubie Park, and is close to East London, in the Cape Province.

What we aimed at was the co-operation of the trained Chemist and the practical Stockman ; so a Laboratory was erected

on the Farm in charge of our Head Chemist, and the practical Manager in charge of the Stock was told that his first, and

indeed fiis only duty, was to assist and further, to the full extent of his power, the research work of the Chemist.

It should be mentioned that, previously to its purchase by us, the Farm had been practically abandoned ovnng to the

Tick mfestation being so bad as to preclude absolutely the raising of either Large or Small Stock—for tick? in South Africa

are the cause of many other diseases besides Red-water or Texas Fever, which is the only Tick-borne disease of economic

importance met with in most Tick-mfested countries. One cannot conceive of a more grossly Tick-Infested area than was

Gonubie Park. It was impossible to keep sh*p there for any length of time, as they died from Heart-water, transmitted by

Ticks, within a few weeks. About 80,'« of the calves born there also died from Heart-water or some other tick-borne

disease ; whilst dairy farming was in such a deplorable state, due to the ravages of Ticks, that a cow with a sound udder and

teats was a great rarity, and it was not an uncommon occurrence to be compelled to sell to the butcher, owing to their udders

being completely ruined by Tick bites, what had been really first-class milking cows. Stock raising, as an economic farming

proposition, was impossible under such conditions. Here, then, was excellent material for us to work upon.

Our next step was to equip the Farm fully with Dipping Tanks, and there are four of these on the property—this number

being necessary to permit of simultaneous comparative tests of various experimental mixtures, of which hundreds were tested

before Cooper's Cattle Dip was finally evolved.

It is a principle of the "Cooper" business not to put on the market an article upon which the reputation of the Firm

cannot be staked, and so these lengthy and very costly experiments were persisted in until the Perfect Cattle Dip was arrived

at, notwithstanding the fact that, at a very early stage of the researches, a Dip was found which was superior to any Cattle Dip
then on sale. But this Dip was not the Perfect Dip, and thus did not satisfy us ; and so the experimental work went on for

several years, for rather than offer the public a dip which was not completely satisfactory, we preferred to see the business going

(o other firms offering inferior dips, until we had a Dip really worthy of the
"
Cooper

"
reputation.

And that pohcy of restraint has been rapidly and completely vindicated, for at the present time practically no other

Proprietary Cattle Dip is used in South Africa, and the success the Dip has met with since it was first offered for sale 4 years

ago cannot be more strikingly emphasised than by the list of the Governments and Administrations by which the Dip has beea

approved, and, by which, with but two or three exceptions, it is being actually used in Official Cattle Dipping Opentioiii.

TTie list is given below.

We submit that this bt is the most convincing evidence that could possibly be produced ol the merili of

COOPER»S CATTLE DIP
COOPER'S CATTLE TICK PIP

I rtceived the official approval of the following Coantrimt

Mon of South Africa, Northern Rhodesia, Brazil, Basutolsad,

Nyasalaod, Swazllaad, Southern Rhodesia, Madagascar,

British East Africa, Oerman Ea?t Africa, Portuguese East Africa,

Portuguese West Africa, Egypt. Argentine Republic, Qaecnglaa4,

United States of America, New South Wales,

^(irlbern Territory n( Australia.

Mrir'tf5''-.;rers

WEST INDIAN AGENTS ;

CT.nrrSi 5. L. Horslom & Co. ANTIGUA : Bennett, Br. »'« * Cft.

JAMAICA: D. Henderson & Co., KinKston.
QREISADA: Tbomson. Hank«y & Co.

KARBAIK>5: Barbados Co-operative Cotton Co.. Ltd.
BAHAMAS: W. N. Twynam, Nassau.

TRINIDAD: T. Qeddes Qrant. Port ol 5paln.
BRITISH aUIANA: 5andbach. Ptrker & Co.

ST. VINCENT: Corea & Co.. Kinsatown. NeVI5: S. D. Malone.
DANISH WEST INDIES: A. Schmleaelow, St. Croix.

MONTSERRAT: W. Llewellyn Wall. DOMINICA: Hon. H. A. Framptoa.
ST. LUCIA: Barnard Sons & Co. Castrlea. ^

WILLIAM COOPER & NEPHEWS, Berkhamsted, England.
roiio, CLicsco. Sydoej, Helkoarat, Aacklud, Bncaoi Aires, MoBtc Video, Paota Arcnai, Eut loadoo, Oittm. i
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Training in Plant Pathology.

)N address with the above title, delivered

iby Mr. J. Ramsbottom, of the Botanical

1 Department of the British Museum, at a

meeting of the British Mycological Society, i.s published
in the Transactions of that body for the year 191(i.

The subject has a special interest for those tropical

colonics which depend on the British universities for

the supply of the men who function as investigators of

plant disease.

While, characteristically, there has not been in the

United Kingflom any special service for plant pathology
worth mentioning, there exist plenty^of facilities for

a many-sided, if unorganized attack on any problem of

the kind which arises. Museum and University

Departments, laboratories and libraries are all at hand.

The position is very different in the tropics. There,
the individual investigator is removed from opportuni-
ties of supplementing his education in the scientific

aspects of his subject. For even the simplest form of

contact, that which is made through reference libraries

and current literature, his means are at best

inadequate. From such circumstances arises the

necessity for an initial training which goes further than

the provision of a general groundwork of botanical

science.

Mr. Ramsbottom points out that the practice has

been to appoint students direct to pathological posts
after a training in botany pure and simple, and one in

which the specialized studies of the later part of the

course have usually had little relevance to the work

of investigating plant diseases.

While It may be claimed that the type of training

indicated has not, in recent years, been quite general,

and that it never prevented, though undoubtedly it

delayed, the production of reasonablj- good results, there

can be little argument as to the advisability of provid-

ing a special training in this subject. One does not

take a student from a course in pure zoology and set

him to practise as a veterinarian.

It then becomes necessary to decide as to the

essential elements of such a training, and first of all

to gain a proper conception of the work which will

present itself when a post is taken up. It is in this

connexion that the experience of agricultural depart-

ments, to which, in practice, the plant pathologist is

attached, may atYord useful evidence.
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In the first place, although the term mycologist is

still generally u?ed in the British Empire, the work

is not, in any preponderating sense, mycology.
Mr. Ramsbottom adopts the wider American designa-
tion plant pathologist, and correspondingly recognizes
the necessity of a knowledge of the general principles

and practices of agriculture and horticulture, of soils

and their properties, and o'" manures.and their effects.

His slight hesitation in including also the principles and

practices of forestry would disappear were he aware

how little the ordinary cacao or lime plantation, to

say nothing of the case of rubber, differs in the prob-

lems of its formation and management from an

artificially established forest.

The tendency of the mycologist, in earlier days
when he really was a mycologist, was to give first

attention to the identification of the fungi he found

in the lesions of a disease, and secondary attention to

the nature of the lesions themselves. Then he might

(surprisingly often he did not) give consideration to the

position of the host itself in regard to its general

environment. The grower, who was properly more

concerned about the plant than the fungus, had a

corresponding tendency to regard him as a harmless

enthusiast without relation to practical matters.

Though the attitude thus ii.dicated may be con-

sidered to be. as a whole, long out of date, its influence

still nariows the conception of the (|ualifications

required.

That there is a change takiug place in the scope

of the work, the recognition of the need for a wider

title signifies. And the difference is more than that

arising from the importance now conceded to bacterial

•diseases and to functional disturbances of unknown

origin. The plant pathologist, as he is being shaped

by his as.sociation with agriculture, is adding to the

function of determining the nature of individual

•diseases, the consideration of the general circumstances

under which they develop. Watching the crop as a

medical officer of health watches the population of his

• district, he recognizes that certain conditions render it

liable to corresponding types of disease, in which the

preponderance of thi.s or that particular organism, with

its specific affection, is more or less a matter of chance.

Under such circumstances, the study of all the

factors which affect the condition of the crop becomes

for the plant pathologist, as for the planter, a matter

of first importance. On this ground he establishes

contact with those exponents of ecology who, starting
from the base of physiolog}', are rapidly extending the

intensive study of the biology of crop plants in the

field.

To see this movement in operation we have to look

for the most part, to recent work in the United States of

America; but there are British example-i of whao we mean
in the studies of Dr. W. L. Balls on the Egyptian cotton

plant, and that of Mr. A. Howard on certain Indian

crops. It is perhaps some justification of the course

of our argument that Mr. Howard began as a mycolo-

gist, and Dr. Balls as a cryptogamic botanist—which

is hardly more than mycologist written large. It would

not be difficult to find examples enough to argue from

that these cases represent a general tendency.

It would appear that there is a definite need for

what we may more or less suitably term the agricul-
tural ecologist. He could not be called pathologist,
for he would be more concerned with healthy plants
than diseased ones. He would consider the plant and
all its functions in relation to the natural and the

artificial factoi's of its environment, and analyse the

effect of these upon production. By so doing he would

set free the economic botanist to his economics, the

plant breeder to his genetics, and, what is more rele-

vant to the present argument, enable the pathologist
to return to the intensive study of his diseases.

It remains to be seen how far the loss of time, the

waste of energy, and the tendency to empiricism
involved in the present British system, in which the

newly appointed botanist is in many cases left to be

developed by contact with the duties of his position,
can be diminished by preliminary training. We have

reached the conclusion that there is a necessity, com-

pared with which that for purely pathological investi-

gations is sectional and subordinate, for the biological

study of crops as they grow: and that the results of

the investigations of diseases as such depend for their

useful application upon knowledge of field conditions

which such biological studies would supply.

Coming to the consideration of University courses

in relation to the requirements stated, we would venture

the opinion that what is needed, in addition to the

provision of post-graduate courses in certain special

subjects, i.s the bringing of the subjects of the general

botany course into more definite combination.

The general aim of a botanical education, as we
conceive it, should be to envisage, as far as possible,

the living plant, as determined by its ancestry, in all

its relationships with its environment. That the

cuirent allocation of time and interest to the various
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sections of the subject is determined by such a general

concept nobody, probably, would attempt to maintain.

The reply would be that no such combination is

yet possible, and that it is more fruitful to pursue

single lines of research, unrelated as they may at present

appear.

But a working synthesis of botanical knowledge,

persistently defective as it must be, is no less persistently
necf ssary. The ability to make it and to apply it to

the crops with which he is concerned is the most valuable

equipment with which the agricultural botanist, in

whatever direction he is to develop, can be supplied.

Given the ecologist, as thus conceived, at work, it

would still be as necessaiy as ever that individual

tliseases should be submitted to detailed study.
Released from the present necessity of facing the

formidable list of somewhai extraneous knowledge
which we have quoted from Mr. Ramsbottom, the

pathologist could become in fact a specialist, and

would need, after completing the botany course,

a specialist's education. This would include a working

knowledge of the groups of fungi and bacteria, of the

technique of cultures and infection experiments, of

special anatomy and physiology, and, what is perhaps
most difScult to obtain from current provisions,

a knowledge of the history and present position of

his subject.

It is, one hopes, inevitable that sooner or later

there will be research stations in the British tropics

maintaining soiiie kind of connexion with the home
universities. Meanwhile, their defect could be fairly

adequately supplied by arrangements which might
easily be made for attaching students for a year's

expeiience to one or another of the existing Agricul-
tural Departments.

THE GOVERNMENT GRANARY IN

ST. VINCENT.
A short report on the firs' year's working of the

St. Vincent Government Granary has lately been forwarded
to the Commissioner of Agriculture by the Agricultural

Superintendent of St. Vincent. •

The accounts for the co-operative ptfrchase of Indian
corn at the granary have been closed for the crop, and the

resulting bonus declared and paid.
It appears ihat 1.50 persons supplied corn on the profit-

sharing basis, receiving on account 3s. 4c?. per 100 ft), fur

.corn on the cob, or hd. per ff). for shelled grain; the first

payments amounted to £170 9s. lid. To this must be added
£89 3s. 9d. necessary working expenses, making a total outlay
of £269 13s. 8c?. The amount realized by the sale of meal
and corn was £.523 17s. '2d. showing a profit of £264 3s. 6d
A bonus f'f 120 per cent., calculated on the price paid on

account, was paid to the growers, leaving some £60 appir-

ently as the granary's share of the profits. The meal

was sold from the granary at 15s. 7^/.
j
cr 100 Dj. and

in small lots at 24. per ft. The total estimated quantity
of com dealt with for the crop was 126,58'J lb. of
undried grain, which equals 2,296 bushels or 1,148 bags. Of
thfs amount 78,988 lb. were dealt with on the profit-sharing
basis, the remainder having been treated for outside growers,
who were charged !</. per cwt. for sheLing. id. per cwt. for
kiln drying, and Id per 7 lb for grinding. The Superintend-
ent however writes that he considers the charges for shelling-
and dryin!^ too low, and that these will probably have to
be raised in future.

This first year's working of the granary thus .shows
excellent results. Practically all the corn was converted into

meal, which was sold at a profit at a low price for local

consumption. Considering the much higher price of imported
corn meal, this must have been a great boon to the colony at
this time

The following estimates obtained from results in working
will be of value to other such granaries: the average ratio of
corn to cob by weight was from 75 to 77 per cent., the loss

of weight of corn in kiln-drying was from 6 5 to 7 per cent

CULTIVATION OF POTATOES IN THE
WEST INDIES.

Potatoes, not sweet potatoes, but the tubers that are

generally known in the West Indies as English or Irish

potatoes, are principally a crop of temperate latitudes. They
can be grown profitably, however, in most of these islands.

The Journal of the Jamaica A;jricultural Society, July
1917, says that the time for beginning the planting of pota-
toes is late in October, but preferably early in November,
as soon as risk of heavy rains is over. This applies to ihe
lowlands of Jamaica, and presumably is sound advice for

the lowlands of the smaller islands. Plantings may con-
tinue to be made until March, though the last month is rather

late, the potatoes being apt to run to bush, and the tubers
to sprout in the soil before being fit to be raised.

The time to prepai-e the land for November plantint; is in

July and Angusr. The soil should be prepared with plough or

hoe or fork, a"d trenched deeply. Then later, when the

rough clods have been weathered, it is easier to refine it.

If manure is available it should be spread before this

refining, but if manure is not plentiful, it is better to add
.
it to the furrows or drills at planting time. When the

land is thoroughly prepared it should be furrowed or drilled

not less than 6 inches deep, and 2i feet apart. Manure
should be added at the bottom of the furrows or drills.

Potatoes should be cut into sets, which should each be
not le-ss than li oz. in weight. Small potatoes may
be planted whole. In cold climates it is the practice to

ridge up high to get all the heat into the soil that can be

got. In this climate, where the soil is hot enough, and
sometimes very dry, the roots want to be kept cool and
moist. Therefoie cultivation, as nearly level as possible is

best. When the plants are 3 to 4 inches high, fork lightly
between the rows so as not to injure the rootlets, drawing
a little earth up to the potatoes. Later on, when the plants
are 7 or 8 inches high, the soil between the rows should be

forked 2 or 3 inches deep, and again slightly drawn up to

the plants. The plants will then appear to be growing on

a slight but not high bank. The tubers under favourable

weather conditions ought to be fit to lift in ten or twelve

weeks after planting, but wet weather miy probably deliy

•reaping some little time longer. When potatoes arc fit to be:

reaped the stalks of the plants should have dried up.
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OBSERVATIONS ON THE COTTON
STAINER IN ST. VINCENT.

In tlie late.st number of the West Indian Bulletin

(Vol. XVI, No. 3) is to be found a paper by Mr. W. X.

Sands, Agricultural Superintendent, St. Vincent, giving an

account of the observations recently carried out by him in

connexion with the life-history, habits, food-plants, and
control of the cotton stainer in that island. The following

summary will show that Mr. Sands has made some observa-

tions of considerable interest and value, and that under
his direction an enerj etic camj;aian has been carried out

against the wild food-plants of this pest.

The association of the cotton stainer
( Dysdercus delauneyi,

Leth.) with certain destructive internal boll diseases which
have caused large losses of seed-cotton within recent years
in St. Vincent, has made it imperative to carry out some
control measures against this pest, and it was thought
advisable to work out the liie-history of the species.

A short description of this insect is given, and it is

stated that this species occurs throughout the coastal district

of St. Vincent, and is found in other West Indian islands,
its range e.xtending from Montserrat to Grenada.

The life-history was worked out in the laboratory in

breeding cages consisting of hurricane lamp chimneys inverted

in lids of butter tins. River sand to a depth of 2 inches

was placed in the bottom of each chimney, food was supplied
as needed, and the top kept covered with gauze. Records
were made daily between 7 a.m. and 10 p.m. from December
1916 to April 15, 1917.

Experiments were made in the cages to tind out where
the eggs are laid by supplying the insects with (a) seed-cotton,

(b) old cracked cotton bolls, (c) freshly opened bolls, (d) un-

opened cotton bolls, but no eggs were laid anywhere but in the

sand at the bottom of the chimneys. The eggs were found to

be laid in pits, and covered with sand by the female. The

operation of egg-laying was witnessed several times in the

laboratory, and the results gave a clue to the place and
manner of oviposition in the field. It was found that eggs
are deposited in masses in the ground, and covered over, but
the act of oviposition was not observed in the field, since it no
doubt takes place at night, and no observations on this point
were made after 7 p.m. Frequent search for eggs on all

parts of the cotton plant, silk-cotton, and John Bull trees

over a considerable period has been without result.

The eggs are smooth, ovoid, and creamy white with
a pearly lustre. Tliey are slightly sticky when first laid,
but .separate freely when dry. They change in colour before

hatching, at first becoming tinged with yellow, and by the

seventh day they are deep orange. Eggs kept dry in

glass tube.s hatch in seven days; those laid in moist, sandy
soil take .seven and a half to nine days to hatch. The eggs
appear to be nearly always fertile.

After hatching, the stainer bug moults five times before

reaching adult stage in from twenty-seven to thirty days.
The sexes mate within three or four days after maturing, and

eggs are laid for a new generation in about six to eight days
later. Tables are given showing that the complete life-cycle

occupies from forty-seven to forty-nine days.
Before a moult the insects collect together in masses

sometimes on any plant that provides .shelter, and this habit

partly accounts for the erroneous ideas about the feeding
habits of the stainers.

Observations sh'^'W that dark greenish-yellow excrement
was not voided until maturity was reached. In other stages
the excrement was colourless or slightly tinged only. This
is an important point, as showing that the younger stages, or

nymphs, cannot damage seed-cotton by staining, even if

present in large numbers.

Another point of considerable interest is that young
nymphs are apparently unable to feed on unopened fruits of

silk-cotton, John Bull, or cultivated cotton, and experiments
made in the laboratory in this connexion tend to show that
in the immature stages the insect cannot pierce and feed

through the carpels. Farther experiments are to be made
on this point before any definite conclusions can be drawn.

The egg-laying habits of the female are described in

detail, showing how she digs a small pit, places her eggs and
covers them over so as to make them as inconspicuous as

pos.sible. Therefore they are difficult to find in the field.

Up to the present the cotton stainer has not been found
to breed on any other species of food-plants but those belong-
ing to the Malvaceae, and the related Sterculiaceae. A list

of food plants is given, the most important being ihe silk-

cotton (Eriodendron anp-acluosum), the 'John Bull' or niahoe

(Thespesia populnea), and the 'Mahoe cochon' or 'Stave wood'

(Sterculia carihaea). In certain districts in February, March
and April when food is scarce and the weather is dry, cotton

stainers may be observed feeding on the flowers of the

following plants: guava, cacao, banana, plantain, Cycas
ctrcindlis, Euphorbia canariensis, and galba, and the secre-

tions of scale insects. They have not been observed to

breed on such plants. Observations in the field show that

periodical flights of cotton .stainers in considerable numbers
take place from one food-plant to another.

In St. Vincent it is required by law that all cotton

plants, wild and cultivated, be pulled up and burnt by
April 30 in each year. Most of the cultivated plants are

destroyed by the end of February, at the completion of the

crop. Planting of the new crop begins in .May with the rains,
so that there is an interval during which the stainers must
have food other than cotton to carry them over from one
.season to another.

Investigations made throughout the island showed that
the chief nurse trees are the silk-cotton and the John Bull.

An account of these trees in relation to the cotton stainer

was given by Mr. Sands in the Agricultural X'ews, Vol. XV,
Xos. 369, 370, and 373 (1916) under the title 'Native food-

plants and feeding habits of the cotton stainer in St. Vincent.'

The case against the silk-cotton tree may be summed
up as follows: 'It is a tree which provides, when it fruits,
a large amount of food for the cotton stainer, and so
enables the insect to feed and breed extensively, and tide

over a season when it is so important that its numbers
should be reduced to a minimum for the protection of the
annual cotton crop, planted in May, June, and July: therefore
it should be destroyed.'

An ( )rdinance was pas.sed to provide for the destruction
of these native food-plants, and the eradication was carried

out betweeen August 1916 and April 1917 by the Agricul-
tural Department, at Government expense. During the

period 1,542 silk-cotton trees, 11,570 John Bull trees, and
several thou,sand seedlings were destroyed at a total cost of

£300. A copy of the Ordinance is included in the paper.
Further suggestions made by Mr. Sands for controlling

the cotton stainer are'—
(a) A close season for cotton from February to May,
(b) The trapping of the pest by means of cotton seed,

.seed-cotton, ir cottonseed meal .just before the cotton starts

to flower.

(c) The collection of cotton stainers in the field.

In regard to (a) it is thought that if a close season for

Sea Island cotton from February to May is instituted, cotton

planted in the latter month would not flower before July,
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and there would be little fo'd for the pest from februiry
to July.

lo connexion with (b) it may be mentioned that the

most sAiisfactory method of killing the stainers which collect

on the cotton s- ed traps is the use of a gasolene torch. After

a few minutes" appliiation most of the insects were killed,

and it was found that burning does not destroy the effective-

ness of I he cotton seed as a trap, as kerosene oil does. Cotton

seed was found to be a more eflfeclive trap than either silk-

cotton pods or cotton seed meal.

The natural tnemies of the stainer include birds, ants.

and a species of mite. The 'Pipiri' or 'Hawk-beater'

(Tyranmis rostratus) eats a large number of stainers, as

examinations of stomach contents showed. The blackbird

(Crotophaya aiiij and domestic few's consume a limited

number.
The common small black stinging ant {Solenopsis

gtminata), and the hunting 'tac-tac' ant (Odontomachus

haematodes) both carried off the eggs readily, while the small

red stinging ant (undetermined) frequently tried to do so,

but failed. The crazy ant or 'Wild Irishman' (Prenolepis

longicornis) was strongly repelled by the eggs. No egg

parasite has been observed.

.ADAPTATION AND THE PHYSICAL BASIS

OF BIOLOGICAL CHARACTERS.
In the course of a series of four Croonian Lectures

delivered at the Royal College of Physicians London, in

June hist. Professor J. G Adami put forward some new

biological conceptions of much importance. In the first

place he raised the question whether variation is inherent,

proceeding from within, or whether it is acquired, proceeding
from without, rie charged biologists with largely neglecting

this aspect of the inquiry into methods of evolution, and

with directing attention almost exclusively to the secondary

problem of the transmission jf acquired properties to the

offspring. After discussing the attitude of workers such as

Herbert Spencer, Weismann, and Bateson towards these

problems, he statid that valuable and fascinating as are the

studies for the establishment and amplification of Mendel's

law, that law deals only with the combinations and permuta-
tions of positive a- d negative unit properties possessed by
the species; it establishes only the extent of variation possi-

ble within the species. The study of immunity, and the

problems of pathogenic bacteriology lead to the conclusion

that bacteria manifest direct adaptation, i.e., specific modifi-

cation in I espouse to specific alteration in environment, that

is to say, change of environment gives rise to new species.

He point s out that there is, for example, abundant experi-

mental evidence of adaptation of bacteria to new food-

stuffs, to foreign sugars, glucosides, fats, ttc. The bacteria

taking on these new powers must be regarded, not as

mutants, but as new species arising from the influence ef

a particular environment. In a similar way, the acquire-

ment of virulence in the case of a bacillus, derived by
Thiele and Embleton from the harmless saprophytic form

B. mt/coides, must be regarded as permanent chmge arising

from the eflfect of environment, that is, direct adaptation.

The creation of immunity towards specific dLwases on

the part of the higher animals arises from adaptive changes

produced in certain body cells, whereby they have acquired

pew habits under the influence of environmental changes ;
as

the result of these changes, the cells are able either to destroy

invading organisms or to inhibit their growth. These changes

result in the establishment of a regular habit on the park
of the affected celLs, the cells are impressed with new prop-
erties. Immunization is direct adaptation.

Of very great interest to general biologists is the lec-

turer's s'lggestion as to the mechanism by means of which,

individual properties and characteristics are carried and
transmitted. Darwin discussed the possibility of thesa

properties being carried by specific atomies diffused through
the body structure, the pangenesis hypothesis, but he aban-
doned this as untenable. Other workers, such as Weismann,
have postulated the existence of specific carriers of properties,
and have suggested the existence of specific ids, idants, and
determinants

;
while Mendelian students are disposed to the

idea that the chromosomes of the nucleus are the specific
carriers of individual characters, but ihey find difficulty ia

conceiving how such limited bodies can carry the multiplicity
of characters involved in every organism.

Professor Adami suggests that these difficulties disappear
if we regard the protoplasmic contents of the germ cells as being
the agencies involved in this work of transmission ; he

points out that there are many forms of protoplasm, and
that the molecules even of the simplest types are of a mar-
vellous degree of complexity, containing from 700 carboa
atoms in the molecule, in the case of the relatively simple

haemoglobin, to many times this number in the more com-

plex forms.

It is well known that in the case of complex carboa

compounds, marked change of properties results from modifi-

cation in the manner in which the atomic grouping takes place.
Even in the case of the simple sugars of the hexose group
containing but six carbon atoms, modification in the manner
of atomic grouping gives rise to sixteen different forms of

sugars exhibiting different properties. There is little difficulty,

therefore, in conceiving that molecules containing frora

700 to 1,000 carbon atoms admit of an immense num-
ber of possible groupings, and, consequently, of exhibiting
an immense number . of characters or properties, which

properties may exhibit themselves in the structure and
function of the organisms in which the various protoplasms
exist.

If we imagine that the various characteristics exhibited

by different organisms are dependent on the nature and
structure of their constituent protoplasms, there is no

difficulty in thinking that the possible forms and combinations

are numerous enough to carry and transmit all the individual

characters of various organisms.

THE PRICE OF WHEAT AND FLOUR.
The American Consul at Barbados has communicated

the following to this Department as the official order of

the President of the United States:—
'Section 11 of the Food Act provides, among other

things, for the purchase and sale of wheat and flour by the

Government, and appropriates money for the purpose. Tha

purchase of wheat and flour for our allies, and to a consid-

erable degree for neutral countries also, has been placed[

under the control of the Food Administration. I have

appointed a Committee to determine a fair price to be paid
in Government purchases. The price now recommended by
that Committee—?2-20 per bushel at Chicago for the basic

grade
— will be rigidly adhered to by the Food Adminis-

tration'.
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JAMAICA: REPORT ON THE DEPARTMENT
OF AGRICOLTURE, lUHi-n.

The part of this report which deals with insect pests has

been reviewed already in the last two issues of the Agricul-

tural Neias. The present article will deal with other matters of

interest brought forward in other portions of the Jamaica

Report.
The chief feature affecting the agricultural interests of

the colony during the period reported on was the hurricane

in August 1916. This practically destroyed the banana crop,

as well as causing considerable damage to coco-nuts, canes,

and cacao. It will be remembered that a similar disaster

befell the banana crop in 191.5. These two successive blows

to Jamaica's chief industry have occasioned serious losses and

hardships to a large section of the community. On the

other hand, owing to war conditions, other products have

brought improved prices, so that the total value of exports

for the year showed an increase of £600,000 over that of

the previous year.
The largest crop of .sugar since 1884 was produced this

year— over 28,000 tons, valued at over £500,000—which,
together with some 18,000 puncheons of rum, valued at

£3.50,000, raised the value of the products of the sugar

industry to more than five times that recorded for the year
before the war.

Mr. Cousins makes misleading remarks concerning the

efficiency of Moreland sugar factory, stating that a return

of 1 ton of sugar has been obtained from 8§ tons of cane.

This figure may possibly have been obtained over a very
limited period; the average amount of cane taken at this

factory to make 1 ton of sugar during last season was 10

tons: a good modern factory should liave taken an

average of 81 tons, with canes of the quality dealt with

at Moreland : these figures more accurately measure the

factory's efficiency. The owners of this factory probably
fail to share Mr. Cousin's self complacency. It should

be unnecessary to point out that the quantity of cane

taken to make a ton of sugar is a very imperfect indi-

cation of factory efficiency, the real criterion is the amount

of sucrose in the cane. In this connexion reference may
be made to the West Indian bulletin Vol. XVI, p. 102: and

the Agricxdtwal Neu-s, Vol. XVI, p. 11.

The rehabilitation of the sugar industry in Jamaica

must produce a beneficial influence on the agricultural and

commercial prosperity of the island, but although the banana

industry has met with such misfortunes for the present, it

will doubtless still long continue to be one of the island's

chief sources of wealth, even though the export of bananas

this year fell to one-fifth of the normal.

As we go to press information is recorded of another

disastrous hurricane striking Jamaica on September 24; full

particulars of the damage done are not yet to hand.

Fortunately, a reduction in the number of plants affected

by the Panama disease of bananas is reported. Measures are

being taken to control the attacks of the banana borer which

is causing some anxiety.

Another .source of revenue has proved very profitable, for

a time at least, that is logwood; a total value of £800,000
having been credited to logwood products for the year.

Large quantities of logwood extract are being made and

exported.

Although th? hurricane of 1916 did some damage to

coco-nut plantations, the export of coco-nuts for the year
maintained the same high level as that of the previous

year, viz., 27,000,000 nuts, with an improvement in value

of 75 per cent. The world's market for coco-nuts appears to

be widening, so that the future prospects of that industry are

bright.
The exports of coffee show a small increase over those of

1915 in quantity, and in value an increase of £25,000.

Unfortunately, owinji to the recent embargo on importation of

coffee into the United Kingdom, the growers of the well-

known Blue Mountain variety have been seriously inconven-

ienced by being debarred from their chief market.

With regard to cacao, owing to damage done by the

hurricane to the plantations, the export fell somewhat in

quantity, but, as prices were good, the value of the year's

export was put as £167,000.
Another promising agricultural interest in Jamaica ia

sisal cultivation. Some of the dry lands in the south of the

island seem admirably adapted to this purpose. In 1915
about 45 acres were planted in sisal and in henequen at

Lititz, an experiment station in the dry district. The plants
have grown satisfactorily, but it became evident that the orig-
inal spacing

—12 feet X 6 feet—was unnecessarily wide. The

present plan is to plant 7 feet x 6 feet thus getting many more

plants to the acre, and much reducing the cost of cleaning.
Both sisal and henequen are doing well at Lititz, though
sisal seems to be the more suitable for the particular situation.

There are plants now available for establishing 300 acres,

and it is hoped to double this stock during the coming year.
It appears very probable that a profitable industry in sisal

fibre may soon be established

The work of the Government Stock Farm at Hope
presents many points of interest. In the first place it ia

noticed that on the farm, as is generally the custom on stock-

farms in Jamaica, the pods of the guango {Pithecolobium

Saman), known in other islands as the Jamaica Shade Tree or

Saman, are largely employed as stock food. No less than

40 tons of these pods were in storage at Hope for use in the

coming year. Stock farmers in the other West Indian islands

might well take example in this matter from the Jamaicans,
who make use of the pods or fruit of several other local trees

to furnish part of the rations of their stock. They also use

the leaves and twigs of several species of trees as green

forage, especially in times of drought

The results of the first stages in the evolution of the

cross between the Zebu and the Jersey as a tropical milch

cow are now in evidence. It appears that the Zebu-.Jersey is

superior to the pure Jersey in size, vigour, hardiness, and

productive capacity; the cows of this strain in the Station

herd are proving first class dairy stock.

The benefit to the stock arising from effective control of

ticks, which is secured by the regular use of a dipping tank,
in which the whole herd is dipped, on an average, every three

weeks, has been very marked, although it cannot be said that

ticks have been eradicated. It is computed that a useful

tank, capable of dealing with from 200 to 400 head of cattle,

can be erected in Jamaica for about £35, and that the cost

of the materials u.sed in preparing the dip
— arsenite of soda

and paranaph— works out to 3rf. per head of stock per annum^
The report of the working of the Farm School at Hope

shows that the authorities are to be congratulated on good
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results. The students receive instruction in the follow-

ing subjects: Principles of Agriculture, Dairying, Live
Stock Management, Veterinary Science, Elementary Botany,
Chemistry and Physics, Apiculture, Arithmetic, Book-keeping
and Surveying. Besides this class work the .students take
a share in the practical work of the Stock Farm, while the

crops of the Experiment Station afford good opportunity
for practical agricultural work, which is taken advantage of

to the full.

All the seven students who graduated with certificates

in December 1916 are at present working either on their

fathers' properties, or as bookkeepers on sugar estates and

plantations. There is an increasing demand from planters
for students who have completed their three years' course, to

fill positions on plantations.
With regard to the work on ornamental plants and

flowers in the various gardens, we note points that may be
useful to other gardener.s in these islands. The first is the

advice as to treatment of Hippeastrum bulbs, especially the
beautiful hybrids, many of which have been produced locally.
It is found advisable to lift the bulbs early in November,
dry them off for six or eight weeks and then replant. The
second point is that cuttings of the cherry-red Bougain-
villaea, which is locally known in -Jamaica as Ruby, will

flower freely when not more than 1 foot in height, thus

making it very suitable for pot culture.

DOWN THE ISLANDS.

ITEMS OP LOCAL INTEREST.
(iEENADA. In his report for the month of .\ugust,

Mr. J. C. Moore, Superintendent of Agriculture, states that

in the Botanic Gardens work of a routine nature was main-

tained as well as irregularity and shortage of labour per-
mitted. Plant distribution included the following: limes

6,923, coco nuts 1'2, budded oranges 3, timber 48, ornamen-

tal 40, palm seeds 17, -550 horse beans .58 ft)., other

economic 400.

The condition of the cacao crop is said to be good; much

crop was not expected before November or December. Thrips
was scarce generally; there were prospects of a mild attack

this year. The condition of the lime crop was normal;

planting continued. A similar report is made a? regards the

nutmeg and sugarcane crops.

The rainfall recorded during the month at Kichmond Hill

was 10 '58 inches. Bright hot weather with light showers pre-

vailed since the 23rd instant.

ST. VINCENT Mr W. N. Sands the Agricultural Super-

intendent, writes to say that during the month of August
work in the Experiment Stations included the laying out

and planting of cotton distance trial plots, applying manures

and planting cotton manurial experiment plots, sowing Sea

Island cotton selections and many varieties of peas and beans,

and collecting and destroying wandering cotton stainers.

Selected cotton seed distributed from May 1 to August 31

from the ginnery amounted to 11,359 ft). In the Botanic

gardens the operations were of a routine nature.

The staple crops generally made good progress under the

influence of excellent weather. The Cotton Inspector paid
further visits to the estates named in last month's report and

also to Argyle and Fitzhughes to search for cotton stainers.

He reported that he was unable to find any insects. Two
cadets, ex-pupils of the Grammar School, were admitted for

training in agriculture under the Department.
DOMINICA. Mr. Joseph Jones, Agricultural Superin-

tendent, in a report recently received at this ' )ffice states

that, during the latter end of the past week heavy rains with
fairly high winds were experienced in Dominica. On the

night of September 20. 5-74 inches of rain fell at the
Botanic Gardens, and the total rainfall during the 19th,
20th, and 21st instant was 8-44 inches. Considerable

damage has resulted to roads and bridges, especially in the
south of the island. Very considerable sums will be needed
to repair the damage. Some estates have suffered consid-

erably from floods and landslides; one estate reports the
loss of 1,000 lime and 400 cacao trees. Rose's factory
at Grandbay was swept away and 40 puncheons of raw
lime juice were lost.

AXTiGUA. According to the report received from
Mr. T. Jackson, work in the Expeiiment Stations during the
month of August was of an ordinary routine nature. Plant
distribution comprised the following : bay plants 312, deco-
rative 17, cotton seed 307 ft)

,
sweet potato cuttings 500. In

addition, some 20,000 plants of sisal were imported and dis-

tributed to date. Besides ordinary routine work in the
Botanic Gardens, a new roof was put on the store-room
of the Botanic Station, the work being executed by the
Public Works Department.

The young cotton crop, on the whole, was* promising;
in some parts of the island the reaping of cotton had
commenced. The young cine crop was in fair condition.

Gunthorpes and Bendals central factories completed their

season's work during th» month. The former made 1 1,705
tons, and the latter 2,100 tons of sugar. Some anxiety, says
the Agricultural Superintendent, is felt among planters as to

the non-arrival of onion seed for the coming crop.
The work of agricultural instruction in the English

Harbour district was being continued. It is believed that

now that a definite beginning has been made, a number of

plots will be taken up and worked at Sawcolts.

The rainfall during the month was 3-74 inches; for the

year to date, 24 6 4 inches.

NEVIS. Mr. W. I. Howell reports planting and reaping

operations in connexion with the plots in the Experiment
Stations dining the month of August. The following plants,

seeds, etc., were distributed during the month: Indian corn

392 ft).,
cotton seed 88 ft)., black-eye peas 23 ft).. Para peas

17 ft)., shade trees 12, onion slips 400.

The Curator states, in regard to staple crops, that the

young canes throughout the island were not making very

rapid growth, and in many places the crop was suffering
from want of rain. Cotton was very promising, and
should the weather continue favourable the crop would be

a very large one, with better yields per acre than for some

years past. Reaping was in progress in some places, and

good returns had been obtained. Cotton worms had done
little or no damage to the crop; so far very few fields had
been attacked. Provision crops continued to do well, but

little planting had been done during the month. Sweet

potatoes were being reaped.

The rainfall for the month was 4'02 inches; for the year
to date, 2672 inches.

ToRTOLA. During the month of August, writes the

Curator, Mr. W. C. Fishlock, agricultural work in thq

Experiment Stations was greatly delayed by the long drought.

Operations consisted chiefly in weeding the various plots

already planted, and preparing land for other crops. The

following plants and seeds were distributed: potato cuttings

150, cabbage plants 12, coco nut plants 2, cotton seed 98 ft.

The condition of staple crops generally was poor; climatic

conditions had been very unfavourable, and growth retarded.

There was little or no progress to report in any direction.

In regard to insect pests, it was noted that green fly was

troublesome on cotton.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial treats of the training needful for

plant pathologists in the future.

The articles on pages oOH, :?18, ami -^19 may be well

read together: the}- all have reference to the connexion

between cotton stainers and internal boll disease, and

their influence on the yield of cotton in certain islands.

On page 301) there is given an outline of recent

theories on the physical basis of biological characters.

Under Insect Notes, page 814, an article appears
on the life-history of warble flies, a serious pest to cattle

in lOnrope and North America.

•West Indian BuUetin', Vol. XVI, No. 3.

Number o of Volume XVI of the West Indian
5i(.iie<iw has just been issued. It contains several papers
of exceptional interest, based on original investigations.

Questions relating to cotton are dealt with in the

principal articles. The first paper by Mr. S. C. Harland,
B.Sc, Assistant Agricultural .Superintendent, St. Vin-
cent, gives an account of manurial experiments with.

Sea Island cotton in St. Vincent, with some notes on
factors affecting the yield. It is illustrated by careful

diagrams. Mr. Harland also contributes a note on
resistance to black scale in cotton, and a short paper on
manurial experiments witli arrowroot in St. Vincent.
In the second paper Mr. W. Nowell, D.I.C, Mycologist
on the staff of this Department, gives an account of his

investigation with regard to internal disease of cotton
bolls in the West Indies. The third paper, which
is illustrated, is by Mr. W. N. Sands, F.L.S., Agricultural

Superintendent, St. Vincent. Abstracts of these papers
appear elsewhere in this issue. Short notes follow: the

first, by Dr. H. A. Tempany, D.Sc, F.I.C., now Superin-
tendent of Agriculture in Mauritius, in association with
Mr. R. E. Kelsick, Acting Chemical Assistant, St. Kitts,

explains a modified method for determining carbonates
in soil: the second, also by Dr. Tempany, deals with the
determination of non-fatty solids in milk from the

specific gravity at tropical temperatures. The last

paper describes the course taken by the hurricanes of

191ti, with notes on hurricanes of 1912-15. This, by
Richard Hanson Weightman, is reprinted from the

Monthli/ Weather lievieiv, U.S.A. Department of

Agriculture Weather Bureau. The number is concluded

by a hurricane cable code used in the West Indies by
Agricultural Officers associated with the Imperial
Department. — I -^^^^-

Agricultural Instruction m Antigua.
The officer of the Agricultural Department whose

duty it is to visit the lands rented from the Govern-
ment in the English Harbour District, for the pur-
pose of giving instruction to the cultivators, reports that
the young cotton crop presents a healthy appearance.
The occurrence of leaf-blister mite is much less than
last year: on only one of the holdings were the plants
attacked to any extent. This is attributable probably
to the feet that immediately adjoining this holding
is a field of cotton plants left from last season,
which are badly inflected. It ought always to be
borne in mind that injury to the growmg cotton

crop, both one's own and one's neighbour's, is sure to

result if diseased plants from the last year are left

undestroyed. It is essential that old cotton should
be destroyed efficiently at the close of the reaping
season. If necessary, legislative powers should be
invoked to effect this.

The corn crop in the same district is being reaped,
and is giving large returns. There has been a ready
local sale of the product at a good price, and it

seems likely that the whole crop will be disposed of

in a similar way.
More land in the district is being taken up

by peasant cultivators, who intend growing cotton

principally.



Vol. XYI. No. 40'?. THE AGRICULTURAL NEWS. 313

Combining General Agriculture with Sugar
Growing in Queensland.

According to the London correspondent of the
North Queen^and Register, the grower of sugar in

Queensland who combines the cultivation of other crops
with that of cane usually makes more out of agriculture
than his neighbour who depends solely on the one crop.
All the sugar-growing areas of Queensland are admirably
adapted for the successful cultivation of quite a number
of crops. For instance, maize, potatoes, root crops, and
frui.s of many Ivinds do exceptionally well, and give
very profitable returns. Then again, the tropical

portions of the State are also suitable for the growing
of rubber, coffee, rice, tea, cotton, vanilla, etc., as has
betn demonstrated tor a number of years past. There
are also big possibilities in dairying, and many cane-

growers today are- supplementing their receipts from
the cultivation of cane by the regular monthly
cheques received for the cream sent to the local butteV
factories.

The Conjoint Board of Scientific Societies

The fourth meeting of the Conjoint Board of

Scientific Societies was held at the Royal Society on
June 13, Sir Joseph J. Thomson, O.M.. President of

the Royal Society in the Chair, to receive the report
of the Executive Committee, on the work of the

previous six months.

As the Report indicates, a number of important
questions of scientific and industrial importance have

occupied the attention of the Board.

Among these were matters dealt with by an

Agricultural Sub-Committee, with the Earl of Ports-

mouth as Chairman, which reported that it is at present
devoting itself mainly to engineering questions.
It is engaged in collecting information with regard to

the transport of raw materials to farms and agricul-
tural products from them, to the power required for

this purpose, and for seasonal operations on the land,
with a view to comparing the relative advantages and
costs of steam or internal combustion engines and

electrically operated machines. It is dealing also with
the p issibility of co-operation in repairs and skilled

labour, and is considering the various types of tractor

most suitable to large and chiefly arable farms, and to

moderate sized mixed farms, having regard to the

differenti local circumstances and requirements.

The Quality of Canes Damaged by Fire.

The following is taken from an article by Dr.

Urich, the Entomologist of the Agricultural Board,
Trinidad, which appears in the Louisiana Planter,

.August 11, 1917.

'The factory manager has often to deal with
canes from burnt fields. Not only that cane fields

get accidentally or maliciou.sly burnt, but the firing
of fields under old or negk'cted ratoons is often

resorted to in order to facilitate the task of the cane
cutters.

Given fairly dry weather, the chemical change
in the juice from burnt canes is less than might be

anticipated. The following statement sliows that
during five days there was hirdly any perceptible loss
in the siicrose content of the juice. Afterwards
deterioration set in as shown by a rise of the
glucose content, and a declinintr purity. While the
normal cane juice from this district had a purity of 84.
to 87 per cent, with 13 to 16 per cent, glucose, the

juice on the tenth day after the fire contained •2-94

per cent, glucose with a purity of 7.5-9. The sucrose
content, however, was still veVy high, viz., 1.5-69 or
1-70 lb. sucrose per imperial gallon.'

Molasses as a Manure
The Arc/u>/ of the Syndicate of Sugar Manufac-

turers in the Dutch East Indies, dated January 1917,
gives the results of certain bacteriological and biochem-
ical soil studies by F. C. Gerretson, in the course of
which observations were made as to the effect of
molasses used as a manure. In some soils there was
a notable increase in nitrifying bacteria and of com-
bined nitrogen; in others, although no such increase
could be detected, there was still a favourable influence
exerted on the crop. This is attributed to the forma-
tion of humus from the decomposition products of the
molasses by fungi and bacteria, with the result that the

water-retaining power of light soils is very considerably^
augmented.

New Industries in the Caicos Islands.

The report of an official visit paid by Mr. H. H.

Hutchmgs, Secretary of the Turks Islands Agri-
cultural and Industrial Society, to the Caicos
Islands, published in the Gazette, Turks and Caicos
Islands, August 25, 1917, furnishes evidence that
considerable interest is being awakened in that group
in vatious new and useful directions, which should

eventually serve to improve the condition of those small
islands.

In the first place six rope- making machines have
been placed at various centres, and public demonstra-
tions of rope making have been given, so that the

principles of the manufacture should be well understood.
These demonstrations were watched with interest by
appreciative audiences. The machines will doubtless be
of great service, for sisal fibre is locally produced, new
plantings of sisal being of considerable extent. Remu-
nerative prices are being obtained for hand-cleaned
fibi-e, in which industry there appears great activity in

all the islands.

There is also expressed a lively interest in cotton

growing among the peasant proprietors, and the

prospects in that direction are promising.
Shark skin, tanned locally, seems to have some

future possibilities. The tanning material used is the
bark of the mangrove tree, and the process is said to

be short and simple.
The early crop of corn in all the islands is reported

to have been the best for many years. In view of the

greatly increased price of imported foodstuffs, the
islanders have been advised to store as much corn as

possible for local use.
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INSECT NOTES.

WARBLE FLIES.

Cattle in Europe nnd North Aji;erica are subject to the

attacks of warble fly maggots or 'bots', which cause

swellings or 'warbles' to form under the skin of the back.

Subsequently the hide in thi- region bec.iines perforated with

holes through which the thick fleshy maggnts emerge,

dropping to the ground to pupate, and a few weeks later

appearing as adult flies. The two common species of

warble flies attacking cattle are Hypoderma lineata and

H. bovis; both species are common in Europe, while

M. lineata is *he common species in the United States

and Canada, although the other occurs. The life-history

of a warble fly (the two species may be treated as one)

pre.sents several features of interest,- for, although the

development of the later stages of this fly has long

been known, there are certain points in its life which for

many years have been a puzzle to workers in Europe and

North America. It is only quite recently that the mystery
has been cleared, and the complete life-history of this pest

established with some degree of certainty.

An interesting account has recently been given by
Mr. Warbnrton* of the way in which our present knowledge
of the life-history of the warble fly has been reached. In

preparing the following short sketch the above report has

been drawn on, and the more recent literature on the subject

of warble flies has been consulted, as summarized in the

Ej-perinunt Station Record, Washington, and in the Review

oj Applied Entomology, London, since in most cases the

original leportsand articles have not been available.

About thirty-five years ago the late Miss Ormerod

issued a popular leaflet on the warble fly after years of

study on this pest in England. The main |)oints of this

leaflet, as given in the above report, are as follows:—
'Warble flies lay eggs in the backs of cattle during the

summer. The grubs live in the hide and set up irritation

on the products of which they live. In early spring the

swellings on the back develop openings to the exterior into

which the grub introduces its tail, which bears the breathing

pores, and here it remains till it is '"ripe", when it emerges
and changes to a chrysalis, which presently gives rise to the

fly. Therefore, there are two things to be done, namely to

destroy as many grubs as possible before they escape, and,

by preventive smears, to warn off the fly from laying
its eggs on the animal.s' backs during the hot weather.'

Miss Ormerod described the later stages of the warble fly

accurately, but was mistaken about the egg-laying process.

tShe was however able to modify her views before her death

This simple and straightforward account was altogether

upset a few years later by the discovery that the eggs are

not laid in the hide, but are fastened to the animal's hairs

Moreover, the hairs to which eggs are attached are not in

that part of the body where the warbles appear, but are

almost as far away fixpin it as possible, the favourite

position for egg-layini; being on the hairs of the legs, or of

the flanks. And now comes the problem, how does an egg
laid on a hair of the leg give rise to a warble on the back?

The details of the life history as modified by this

discovery were given by C. V.Riley in 1892 (Insect Life,

Vol. IV, Nos. 9 and 10, 1892). With the discovery that the

*J(nirnul Roytd Agricultiiral Society, England,
LXXVTI, I). 227. 'Report of Zoologist for 1916.

Vol.

eggs are not laid on the back but upon the legs and flanks,

it was found that the young larvae first appear in the wall

of the gullet, and later migrate to the back. How they
reached the back from the gullet, wall was not then known,
and it remained for recent investigators, &s will be shown

below, t3 trace out at least one definite route taken by larvae

or maggots.
To account for the presence of the larva? in the

gullet wall, it was quite rea.sonably suggested by
Riley and others that the young maggots are taken

on to the tongue by cattle when they lick themselves,
and are passed to the gullet, into the wall of which

they bore their way. (Jtber theories were also put for-

ward, among which was one that the tiry maggots on

hatching bored their way through the skin, and gradually
wandered in a general upward direction under the skin until

they reached the back. The 'licking' theory, being the

simpler, was generally accepted, and has appeared in accounts

of the life-history of this pest for many years. In view of

recent investigations, however, it would appear that this

theory will have to be discarded.

THE LIKE-HISTORY OK A WARBLE KLY AS NOW KNOWN.

As mentioned above the two common species of warble

flies are Hypodernui lineata and H. bonis. 'These are rather

stout flies, somewhat larger than a blue bottle, with

a large head, but with mouth parts unfitted either for biting'
or sucking. These flies usually appear in sunny weather

during the summer months, but have been noticed in British

Co'umbia by Had wen as early as April, and by Carpenter in

Ireland as late as September. The eggs are attached to the

hairs of cattle, chiefly on the hind limbs just below the heel

joint or hock; they are rarely laid on the belly, flanks, or

breast, and never, under natural conditions, on the back.

The two species of Hypoderma differ in the egg-laying

process; H. hovis attaches a single egg to a hair near its

base, while H. lineata lays its eggs in rows of seven or more
half way up the hair.

It has been suggested by Hadwen that the extreme

uneasiness and often terror inspired in cattle by H. hovis

is due to its persistence in attack, and to the fact that it is

able to lay its eggs regardless of the movements of the

animal, since it only lays one at a time.

The egg, in the case of //. hovis hatches about the

fourth day and the minute maggot, about one-thirtieth

of an inch long, penetrates the skin near the ba.se of

the hair, causing a watery exudation of serutn. In the

case of //. lineata it is suggested by Hadwen that, since a

number of eggs are attached lo the same hair the larvae may
follow one another through the ^ame opening, thus causing
a larger opening and bigger flow of serum. The.se observations

show definitely that the maggots enter the animal's body
through the skin, and not through the mouth or gullet. They
were first made by Carpenter and Hewitt in Ireland from
1910 to 1914, ami confirmed by Hadwen in liritish Columbia
in 191.5.

After entering through the hide the maggots disappear
for a time, only to reappear in the wall of the gullet, where

they are to be found all through the autumn and winter.

It is suggested by Warburton that the microscopic larvae

may enter the blood stream, and be carried by it to the gullet
but nothing definite is known as yet. The maggots disappear
from the gullet in March, and from there until they reach

the back they have been followed with more certainty. One
dfinite route has been traced by Hadwen and Rruce, and an
account is given in Bulletin 22, Department of Agriculture.

Canada, 1916. This is summarized by Warburton as

follows: 'According to this {^Bulletin I') the maggots
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leave the gullet near its junction with the paunch, and enter
the connective tissue of the diaphragm, which they follow
between the strands of muscle downwards and outwards till

they reach the cartilage of the ribs. They then proceed along
the posterior border of a rib—always in the conueetive
tissue -and either go straight to the hide of the back in that

region or find their way into the spinal canal, from which

they can emerge again nearer the animal's tail.'

Having found their way to the back they puncture the

skin, and complete their growth until they become 'ripe'.

They then emerge from their warbles and pupate in the

ground, emerging as flies in about five weeks, on the average.

TREATMENT FOR \V> RBLE FLY MAGGOT.S.

It is now generally recognized, both in Europe and in

North America, that the best control method against the
warble fly is the systematic destruction of the mature

m-'ggots by squeezing them out of the warbles before they
emerge of themselves and drop to the ground to pupate.

In some of the countries of Europe it has been recom-
mended that the cattle be kept under shelter during the
heat of the day when the flies are likely to be trouble.iome.

One of the old methods of control by the use of pre-
ventive smears on the back has died hard, in spite of the fact

that it has long been known that the flies do not lay their

eggs on the back

A number of experiments were made by Carpenter from
1904 to try and find out whether preventive smears
would be of any avail if applied to the legs and other parts of

the body except the back. The results showed that such
treatment is not efifective, since the smeared cattle were
about as badly affected with warble maggots as the untreated.

Carpenter, Hewitt and others have also carried out numerous

experiments with a large number of preparations, with the
idea of trying to kill the maggots on the back of the animal

by applying ointments of various kinds to the holes made by
the maggots, but so far no satisfactory preparation has been
discovered. Those applications that were most efficient in

killing the larvae were at the same time injurious to the
cattle.

Many <>{ these experiments have also been tried in some
of the continental countries of Europe with the same results.

Amona other experiments performed by Carpenter were
some in which cattle were muzzled to see whether warbles
would develop in animals which were prevented from licking
themselves. There was some difficulty in securing efTective

muzzling, but when this was most thorough there seemed to

be an increase, rather than a decrease, of warbles in the animal.

It has been estimated that the loss caused by these

pests in Europe alone amounts to millions of pounds annually;
this includes deterioration of the hides, interference with
nutrition and growth, and considerable loss of milk.

It may be mentioned that there is always a danger of

warble flies being introduced into the West Indies through
maggots coming in on imported cattle, although this is not

nearly as great now asit was years ago on account of the greater
attei'tion given to cattle at the present time. An instance of

the totry of these maggots actually occurred a few years ago
when some of them were found on cattle imported from
Canada into one of the islands. The young maggots had

evidently gone into the cattle before they left the North, and
the warbles only began to appear after the animals had been
in the island several ironths. Every precaution was taken
to squeeze out all the maggots before they could escape, and

nothing more has since been heard of this pest in that

locality.

J.C.H.

ECONOMICAL FEEDING OF PIGS.
It is clear that the feeding of pigs on foods suitable for

human consumption is not at the present time in the national
interest. They must be restricted as far as possible to foods
which cannot be used for human beings.

Wherever possible, pigs should be turned out to pasture.
The growing of special forage crops for folding with pigs, or
for 'soiling', is not to be recommended at present in view of
the necessity of using arable land for the cultivation of
cereals.

Green food alone will not as a rule fatten pigs, but it

will keep them in healthy growing condition, and "save a great
deal of meal. With a few weeks of sty feediuii on concen-
trated food at the end of the grazing period prime bacon
can be produced. Barren sows have actually been fattened
on good pasture without any aupplecuentary foods, and
palatable pork can also be produced under the same con-
ditions. It is neces.sary that pigs should be accustomed
gradually to the outdoor life.

Fencing is of course a difficulty at the present time;
it may, however be worth mentioning that, in the event of

pigs nosing' under a fence, a barbed wire fixed close to the
ground will prove a sure deterrent. Two strands of barbed
wire fixed 6 inches and 1-5 inches, respectively, from the

ground will effectually confine all pigs. (The Journal of the
Board of Agriculture, July 1917.)

AGRICULTURE IN BARBADOS.
The rainfall for September has been, up to the present,

a moderate one. In most districts the total for the month
has been under 3 inches. In spite of the moderate rain-
fall for the month, the growth of the crops has not yet
been impeded, although a heavy rain is needed to hasten
their development.

The employment nf large gangs for weeding in some
districts is also a serious drawback to manure making,
inasmuch as under such circumstances the collecting of bush
can receive but slight attention.

We lean towards the opinion that the clearing of the
weeds and grjss out of the fields at the time when weeding
can be conveniently and effectively done, does not receive
on some estates the close attention that it should.

We have reached a stage in the history of agriculture
when everything should be done that will lead to the

improvement of the condition of the soil, and the consequent
increase in the crops produced. The improvement of the
.soil was never more important than it is to-day. Scientific

research has revoiutionized every industry, including agricul-
ture, in all the big centres of the world, and if we are to

hold our own we must set everything in order for the race
in which we run. In this connexion there are four things
which are of great importance: tillage, manurial treatment,
the systematic resting of fields, rotation of crops. These
constitute what mny be termed sugar estate economy. The
output must increase when these principles are observed,
while the outlay will not grow in proportion.

There has been as yet no change in the price of potatoes
as the May and June sowings are not yet fit for the market.
Uur Christ Church correspondent wonders whether it will

be possible to dispose of the potato crop when the fields in

general have reached maturity. Should we have more
ground provisions than could be consumed locally, we should
have a ready market among our sister islands. There are
some spots of early yams nearly ripe, and Indian corn flour
is being sold at 4c. per pint (The Agricultural Reporter
September 22, 1917.)
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GLEANINGS.

The Annual Report of the Board of Agticuhure,
Bahamas, 1916-1 7, states that the cultivation of the sisal

plant, and the production of the fibre have increased rapidly,

high prices having been the attraction. Many people have

planted all the slips they could lay their hands on, and are

cultivating many acres of it. This industry Ins been
a boon to the people in this war time.

The issue of JValure for -July 12, 1917, contains a note

concerning wood-borina ship worms. By far the most des-

tructive of these is the lnollu^c Teredo. The rate at which
wood exposed to its attack is destroyed is remarkable.
Sound pitch pine piles driven in certain harbours on the
Texas coast were destroyed in twenty nine days. Creosoting
wood as a deterrent against its ravages in no wise confers

protection, while it may rei df r cargoes of foodstuffs uneatable

owing to the fumes from the wood. Copper sheathing and

copper paint are the only possible agents to defeat such

ravages.

The West India Commiiiee Circular, August 8, 1917,
states that in answer to a question in the House of t 'ommons,
Mr. Roberts, the President of the Board of Trade stated that

the total quantity of cane sugar produced throughout the
world in the sugar season of 1911-12 may be estimated at

about 9.000,000 tons, to which India coniributed about

2,450,000 tons and Cuba 1,896,000 tons. The total quantity
of beet sugar pioduced in the same period was approximately
6,800,000 tons. In the sugar season of 1 91.5-16 the total

quantity of sugar produced may be put at about 16,.500,000
tons, 01 which about .5,900,000 tons consisted of beet sugar.

There are about 794,000 acres under coco nuts in the
Madras Presidency, principally on the West Coast, the
annual production in Southern India, including the native
states aniounliog to about 1,000,000,000 nuts. In normal
times coconut products valued at about £1,497,000 are

exportid yearly from .Madras ports alone, and there is also

a krge local consumption. The Government of Madras has
sanctioned lecently the propo;als of the Director i f Agricul-
'ture to establish experimental I arms for the investigation of

problems connected with coco-nut cultivation. (Bulletin of

the Imperial Institute, Vol. XYI, No.
.'{.)

Glycerine was formerly evolved from fnts during their

saponification in the manuf icture of soap It is s lid of late

to have been costing about 90c. per lb as so made. It is

now asserted by the chemists that it can be made from sugar
at about one quarter of the cost of its manufacture from fats,
and that this has been demonstrated in Washington in the

laboratory of the Department of Internal Revenue. No
other known article is of more value than sugar foi- its

nutrient qualities, but we may now find that sugar by its

conversion into glycerine and thence into nitroglycerine niay
become one of the most deadly agent;; known. (The Loids-
lana Planter, July 21, 1917.)

The Cuba Cane Sugar Corporation has bought two more
Luce Cane Harvesters, which are to be delivered shortly at

Central Mercedes. The four harvestt rs that this company
already owns are to be shipped to Mercedes at once, where
an engineer of the Luce Harvester Company will make his

headquarters and add the latest adjustments to all the

machines, thus preparing them for use for harvesting cane

durinjj the coming crop. An attachment which will cut the

cane in three pieces will be added, which will fdciliiate

handling of the cane, and feeding it to the mills, and it is

possible that a trailer attached to the harvester will be

added, the cane to fall from the harvester directly into the

trailer, carried to the headland, and loaded into carts. (The
Louisiana Planter, August Is, 1917.)

The value of the white velvet bean {Stizolnbium

Deeringianurn) as a stock food was advocated in a paper read

by the Ac;ing Chemical Assistant, Mr. R. E. Kelsick, a a

meeting of the St. Kitis Agricultural and Commercial Society
on July 9. This plant was used in the island chiefly as a green
dressing, but the reader contended that the large yield per
acre (about 2,000 lb. of sl.elled beans), the cheap cost of

I reduction, and the readiness with which the beans were
eaten by stock suggested that they could profitably be used
as a stock food, especially in view of the present high price
of such foods as corn and oil meal. An analysis of the
food value of the beans compared favourably with those
of linseed meal, cotton-seed meal, and maize. The beans
crushed and mixed with molasses, might well be employed
either as a substitute for, or as an addition to, these meals in
the ratiuris of estate animals.

The papaw o" recent years has sprung into prominence
in QueenslanH. This plant like some of its tropical compan-
ions, the binana to wit, is gradually becoming acclimatized,
and is slowly but surely creeping^ away from the equatorial
zone. Among the earliesc growers of ihe papaw in Queens-
land this plant was looked upon as purely tropical in habit
an') home, and iis cultivati'in outside the tropics was attended
with ^reat difliculty, the mortality ainf)ng the pknts during
the winter months reaching as high as 98 per cent, in

the soul hern part of the State Year by 3'ear the constitution

of the plant ha< continued gaining in vigour, until to day
the papaw will endure a frreze of from 3 to 5 degrees of frost,

without permanent damage. Having got thus far in the
n'atter of acclimatiiiinv the papaw, the next object to aim
at is the selection of varieties that possess (|ualilies of

special merit. (The Australian Sugar Journal, July -5 1917.)

The Board of Tride Journal, August 23, 1917, states
that ihe cultivation of cotton is being taken up with increased

vigour by Queensland farmers, and a large amount of law
C'tton h:is beea received by the Sta'e Department of Agri-
culture for ginning. In the year ended June 30. 1916, the

quanti y of cotton ginned was 20,485 \h., including 6,800 tb.

from New Guinea. L'p to June 21, 1917, however, the

Dep.rtnient had received 34 805 lb., from Queensland
growers alone, and supplies were siill coming in. In
order to foster the cotton-growing industry, the Depart-
ment of Agriculture purchases all raw cotton grown
in the State, gins it, and then sells it on behalf of the

growers. Growers are guaranteed l|cZ. per lb. and, in

addition, they receive any profit remaining after ginning
expenses have been paid. Last year, it is said, the growers
received a fraction under 2id. per lb.
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CAMPHOR OIL FROM THE FEDERATED
MALAY STATES AND MAURITIUS.
In a previous issue of this Journal (Vol. XIV, No. 35-5,

p. 39-5) reference was made to a peculiarity of the camphor
oil produced in the Federated Malay States, that consisted in

the absence of safrole, to which constituent the oil produced
in Japan largely owes its commercial value, and it was

suggested in the Ayricultaral Bulletin of the Federated

Malay States (July 191.5) from which the above information

was taken, that probably the absence of safrole in the

samples so far collected, was due to the fact that the

distillate was obtained from young twigs and leaves in the

Federated Malay States, whereas in the case of the ordinary

Japanese camphor oil of commerce, the distillate is derived

from old wood from mature trees.

In a recent issue of the Bulletin of the Imperial
Institute (Vol. XIV, No. 4, October-December 1916) an

account is given of the results of examination made at the

Institute of further specimens of camphor oil, distilled experi-

mentally in the Federated Malay States, and also in Mauri-

tius. In regard to the camphor oil from the Federated Malay
States, which was, as on the previous occasion, obtained from

leaves and twigs, the absence of safrole was again character-

istic; but an important point is brought out as to the

commercial value of the oil which would seem to otf-set to

a great extent this apparent defect Samples of the original

oil were submitted to a firm of essential oil distillers for an

opinion as to its probable value. After examination, the

firm expre.ssed the opinion that the oil should realize about

the same price in the United Kingdom as ordinary brown

Japanese oil, the absence of safrole in the oil being compen-
sated by the camphor present.

With regard to the oils from Mauritius, which were

obtained from leaves, twigs, and wood, the results were

somewhat disappointing. No solid camphor was obtained,

and the camphor wood oil was found to be quite different in

characters from normal camphor oil as produced in China

and Japan. Consequent on these results, a comprehensive
series of distillation trials were conducted in Mauritius, and

these are said to have confirmed the previous experiments, and

showed that the camphor trees in Mauritius do not yield

solid camphor on distillation, and that the small amount of

camphor present is readily dissolved in the oil and not

easily separated from it.

It was thought possible that the abnormal character

of these oils might be due to the trees not being genuine

camphor trees, and at the suggestion of the Imperial Institute

a number of typical herbarium specimens of the trees from

which the oils were prepared were forwarded to Kew for

examination, with the following result, namely, that all

the specimens seemed to belong to Cinnaniomum Cntyiphora.

The Mauritius trees, therefore, are genuine camphor trees,

and an explanation of the abnormal character of the oil

must, consequently, be sought in other directions.

There are many references in the literature of the sub-

ject to camphor trees which do not yield camphor, but the

reason for this abnormality is not at all clear. Climatic

causes are possible ; but it is thought to be more likely that

there are certain cultural races or varieties of the species

which give good yields of camphor, whilst others do not. In

this connexion reference is made to Giglioli, who states in

La Ganiora Italiana (p. 72) that even in Formosa varieties

exist which yield oil from which no camphor separates ; and

the Bulletin Economique de L'Indo-Chine (1907, 10, 204)

states that there are two chief varieties of the camphor tree,

ene with green leaf stems and the other with red leaf stems,

and that the latter type alone yields oil rich in camphor.

It has been suggested in France that, owing to this

difficulty, camphor trees should be propagated from types
known to yield camphor, by means of grafts or cuttings ;

but it is pointed out that experience in Ceylon, the Federated

Malay States, Florida and elsewhere, makes it quite clear

that it is possible to raise from seed trees giving good yields
of camphor.

To meet the ditfisulty in Mauritius, it is proposed to

obtain fre.sh seed for trial, and the Imperial Institute has

suggested to the authorities in the Colony that it would be
well to procure this from selected trees in Ceylon, or the

Federated Malay States, which are known to yield camphor.

RECIPE FOR MAKING COCO-NUT
BUTTER.

Although a recipe for the above was given in the

Agricultural Neivs, August 2.5, 1917, the following
taken from the Balletin of the Department of
Agricidture, Trinidad and Tobago, issued August 13,

1917, seems to give such clear directions in the matter

that, considering the interest in the subject at present,
no apologies are needed for reproducing this:—

Peel dry coconuts and grate into a bowl. Pour hot
water on the grated material in the proportion of about
1 pint of water for each nut, and allow to stand for about one

hour; then strain through coarse muslin, squeezing out all

the liquid as completely as possible. Put aside in a bowl all

night, or for a few hours if made during the day, by which
time all the oil will have risen like cream to the top of the

water. Skim the oil off, and place in a churn or wide-

mouthed glass jar, and add 1 teaspoonful of salt for each

nut used. Stand the jar on ice or in an ice chest, until

thoroughly cold. Then churn by shaking the bottle, or

otherwise, and the butter will form in about ten minutes.

Turn the mass out into a cloth, mould to shape, and keep in

the ice chest. If ice is not available, the butter can still be

made early in the morning, and kept solid by placing it in

a metal dish inside a porous pot set in the breeze with

a damp cloth over it.

Some prefer to boil the grated nut after the water is

added.

One ordinary nut yields about a
|-tt). of butter.

Another modification is to add a teaspoonful of yood
tin butter to the cream before churning. The butter then

forms more quickly, and has the colour of ordinary butter.

Coco-nut butter does not keep more than two days, and
so should be made in small ijuantities as required.

It is a good substitute for ordinary butter both for table

use and for cooking.

Coco-nut oil is made in a similar manner so far as

skimming the cream off after standing. Then, instead of

churning, the cream is placed in a pot, and gently heated

until all the water is driven off. When cool, bottle

for u.se.

DEPARTMENT NEWS.
The Imperial Commissioner of Agriculture for the

West Indies left Barbados on Wednesday, October 3,

1917, for an oflficial visit to .St.Vincent. .Sir Francis

Watts is expected to be away for a fortnight.
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PLANT DISEASES.

INTERNAL DISEASE OF COTTON
BOLLS IN THE WEST

INDIES.
The current number of the West Indian Bulletin (Vol.

XVI, No. 3, issued September 10, 1917) contains a paper by
\y. Nowell, D.I.C., Mycologist on the staff of the Imperial

Department of Agriculture, which deals with the facts

ascertained and the conclusions reached in the study, as yet

incompiete, of an affection of cotton bolLs in the West Indies,

characterized by the progressive staining and rotting of the

lint in green unopened bolls of healthy external appearance.
Such staining is shown to be due to the infection of the

contents of the Isoll with certidn specific fun^ii, previously

de.soribed by the author, or with bacteria aa yet undefined;

which organisms gain access to the interior of the boll by
means of the punctures made by bug?, mainly Dysdercus

spp. (cotton stainers) and Nezara viridula (green bug).

Four .species have been found, referred to for the present

by the letters AD. All bear elongated spores in sporangia
which originate as expansions of simple hypbae. In species

A the spores show no orderly arrangement. In .species B

they occur in two conical bundles interlocking at the base; this

form ai>pears to correspond with Ereiuotheciwa cyvibalariae,

Borzi. In species C and IJ the spores typically lie in two

equal groups end to end, some distance apart but connected

by the whip-like appendages of the .«pores. The thallus of

species A-C is typically hyphal; that of D is typically yeast-

like, but assumes the hyphal form under some circumstances.

Species closely resembling 1 ) have been described as forming
the genus Nematospora. P.oth the genera named occur so far

as is known only in fruits.

In bolls which are approaching to full size and in which

the lint is well developed, the result of an infection is the

production of a stained patch due to the growth of the

invading fungus or bacterium on the lint. According to

circumstances this may be small, or may, alone or with other

infections, spoil the contents of the whole lock. The effect

on younger bolls is more uniformly sevtre, owing to the more

susceptible condition of the boll contents, and the longer time

afforded for the growth of the invading organism. Many-
such bolls are shed before nialurity, and in the remainder the

contents of the infested locks are more or less coriipletely

rotted.

The prevalence of the affection is much greater in some
islands than in others, and in some seasons than in others.

Heavy losses from the disease are experienced only in the

second half af the picking season. In the years and situa-

tions most marked by its prevalence the losses in the first

picking of May-planted cotton (September-October-November)
are commonly negligible, and have not been found to exceed

20 per cent, in the local outbreaks which have occurred, but

during the second picking (November December . I n.nuary)

they rise very rapidly and in the last-mentioned month may
be close upon 100 per cent. The yield of early planted
cotton is thus not seriously affected but that of late cotton is,

on occasion, almost totally destroyed.
A review of the entomological literature of the subject

show.-, that the idea once gecerally held that plant bugs give
rise to staining of cotton by means of their excrement and

through being crushed in the gins has been widely ques-
tioned, but that no convincing explanation has-been offered

of the extensive staining often experienced in connexion with

bug attacks.

Certain pathologists have suggested that in.sect punctures-
afford means of entrance for boll- rotting bacteria.

The occurrence in the West Indies of internal boll

disease as defined m this paper was noted in the year following
the resumption of cotton growing in 1902. The affection

has since been found to be generally distributed in the

British islands where cotton is grown, from .Jamaica through
the Lesser Antilles to British Guiana.

Experiments have demonstrated without exception the

dependence of the disease on the infection of bug punctures.
It seems most probable that, at least in the case of the fungi
concerned, the infecting organisms are carried by the bugs
themselves.

Under ordinatj' conditions fungoid infections greatly

predominate over those due to bacteria, but under circum-
stances which appear to be connected with wet weather, the

proportion of the latter miy be largely increased. Weather
conditions have not been found to affect the occurrence of

fungoid infections.

The results of plant bug attacks on the boll, as seen when
the punctures have remained uninfected, are (1) the production,,
observed in young bolls only, of dead brown patches of lint,

which are small and localized
; (2) the occurrence of,

proliferated tissue on the inner surface of the carpels and,
on punctured seeds

; (3) the death of a certain number of

feeds in bolls severely attacked. The amount of stained

lint produced in this way is negligible. The returns of

stained liot obtained in these islands are mainlj- due,
in varying proportions, to (a) internal boll disease, and

(b) ordinary bacterial disease. The latter only becomes,
serious in wet weather.

The varying incidence of the disease is shown to depend
in general on the relation between the time of planting, the,

length of the crop period, and the time when infestation

with stainers occurs.

The infestation of the cotton fields with stainers origin-
ates from waste land on which their wild food-plants exist,,

and proximity to such a source leads to earlier and more
severe invasion. Migratory flights of stainers, with an,
unknown range, have however been ob.served.

The principal food-plants on which the stainers breed

freely out of the cotton season are the silk-cotton tree

(Eriodendron) ami the mahoe (Thespesia) ; they also breed
to some extent on various Malvaceons herbs or shrubs.

They feed, without breeding, on a large variety ,
of other

plants.
An addendum to the paper states that when this was

already in print specimens of diseased tomatoes and cow-

peas, received from the Sr. Vincent Experiment Station, were
found to be heavily infested, the tomatoes with species A
and the cowpeas with species D. In both cases the fruits

were externally sound, but bore small scars such as would
be produced by bug punctures, and had internal proliferations.
On cutting open an affected tomato one or more sectors

were found blackened, the placental tissue and the seeds

infested with the fungus, and the Juice charged with very
numerous spores. In the case of the cowpea,?, minv seeds

still succulent showed a brown dot on the testa with a cir-

cular fungus infestation on the cotyledon beneath. The

subsequent growth of the fungus .shrivels the cotyledons

very severely by the time the seed should be ripe.
A total loss of crop on one plot of cowpeas is reported

which, according to the s|)ecimens sent as representative, was
due almost entinly to this affection.
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THE BIOLOGICAL FACTORS AFFECTING
COTTON PRODUCTION IN

ST. VINCENT.
The principal contents of the West Indian Bulletin,

"Vol. XVI, No. 3. just issued by the Commissioner of Agri-

culture, contist of three interrelated papers which have
reference to cotton growing in the West Indies. Summaries
of Mr. W. Nowell's paper on the internal disease of cotton

bolls, and that of Mr. W. N Sands on the cotton stainer, will

be found on pa^es 318 and 308 respective y, of this issue.

Mr. Harland's paper, based on the m-inurial experimenls with

cotton at the St. Vincent Experiment Station, e.xtends to

a detailed presentment and discussion of observations made

during the past season on the factors affecting the yield
The results of the manurial experiments proper arc;—
(1) That all the manurial plots show »n increased yield,

which in the case of the phosphorus potassiumcotton-seed
meal plots in the year under review amounted to 116 per cent.

(2) That the element most needed in the plots is

potissinm, applicition of which gave an increase of 76

per cent. Shortage of potash showed clear effects on the

plants ill several plots by leading to the production of

reddish-coloured leaves with a tendency to drop prematurely.

(3) Phosphate and potash was less beneficial than potash
alone.

(4) Artificials and cotton-seed meal proved belter than

either alone.

(.5) Cotton-seed meal alone at the rate of -500 Bb. to the

acie has been shown to be insufficient to meet the full require-

ments of the plants when grown on the same land for

a number of years.

Perhaps the most important conclusion reached, which

was rendered possibh by the detailed nature of the studies,

is that differences in manurial treatment do not cause any
notable differences in the percentage of flowers producing

ripe bolls.

The second and principal section of the paper is con-

cerned with the biological factors, apart from manuring,
which affect the yield, and is of great interest and importance.
The number of Howers opening daily in each plot of the

manurial series was recorded, and the production of bolls

was similarly observed. From these data a graphic repre-

sentation (Plate 1) of the flowering and boiling curves of the

plots has been constructed, which affords a definite picture of

the process of events during the course of the season.

The first flowering curve (October-November) is followed

at an interval of some fifty d*ys by the corresponding boiling

curve of the first picking, and the contrast between the areas

enclosed by the two curves illustrates in a striking manner

the very great difference commonly experienced in St. Vincent

between potential and actual yield. The second flowering

curve (December-January) which is of considerable dimen-

sions, represents a capacity for production on the part

of the plants which is totally lost, for the reason that

infestation with internal boll disease becomes complete

during -January, and makes the keeping of the plants beyond
that month quite useless.

For the purpose of detailed analysis of the losses occur-

ring during the effective part of the growing season a daily

examination of some thirty plants was made, and, as far as

possible, an accurate record was kept of the fate of every bud,

flower, and boll produced. The record of one plant is

reproduced in full (Plate 2), and the records of seventeen

plants, including for comparison Upland and hybrid types,

are given in abbreviated form (Plates 3-6). Only about 20

per cent, of the flowers matured into bolls. The principit
cause of loss of crop in the effective period is the shedding
of buds and bolls. Heavy sledding took place in the latter

part of October and throug.hout November, of which the

shedding of buds and young bolls is attributed to the physical
effects oi the heavy rains which fell during that period. Very
considerable losses of older bolls occurred from shedding
induced by the presence in the boll of the .external (bacterial)
boll disease, and of the internal boll disease. Of these three
factors leading to shedding, and responsible for the serious

reduction of the first picking, the first two are dependent on
wet weather, while the third, internal boll disease, depends
mainly on the prevalence of the cotton stainer bug. The
weather tends to be drier towards the end of the year, but the

good effects which might be expected from this, and which could
be secured in increased measure by late planting, are nullified

by the increase in the number of stainers and the corre-

sponding prevalence of stainer-borne disease. The welfare
of the otton industry in St. Vincent thus deperid.s, in the
last resort, on the control of stainers.

The study of the internal boll disease by Nowell, and
that of stainers by Sands, are thus closely related to the

general problem as revealed by Harland's observations, and
the three papers afford an example of that correlation of

ecological, pathological and entomological effort of which the

desirability is indicated in the editorial on another pa2e of

thi.s .Tournal

From the analysis of the conditions in the various

i.slands made in th-! paper on internal boll disease, it will

be seen what widely different results are produced from
differences in the combinations of the factors concerni d, s >

that, to cake extreme examples, a matter which is vital for

St. Vincent has hardly any significance for St. Kitts. The

history of this investigation illustrates, moreover, the very
real value of the co-operation between the islands in the

collection and distribution of information which is secuici

by the existence of a central Department of Agriculture.

THE SUGAR MARKET.
The following information concerning the sugar

situation is abstracted from the latest report to hand of

Messrs. Gillespie Bros, and Co., dated New York

September 14:—
The uncertainty regarding the future still tends to

check business, and while there are offers of Septem-
ber shipments at 5jc. per lb. c. & f., there was no

buying interest displayed here for the shipment positions.

Canadian refiners accepted a little business for fairly prompt
shipment at this figure, and we have buyers here for immediaie

shipment at the same price, but so far the lowest offers for

this position are at 6c. c. ct f. for basis 96° centrifugals. Porto

Piicos are ofi'ered at 6 OOo. per lb. with buyers at 6-77c.,

the market being fairly steady around these levels The
chief matter of interest affecting this product is the advices

from Washington of the elimination of the consumption taxes

and clause repealing the drawback.

Most of the refiners have been in session this week
with the Food Commissioner, and it was expected ia

some quarters that arrangements might be made whereby tha

balance of the present Cuban crop could be purcliased and
distributed among the several interests without competition

among themselves.

All export businers is at a standstill owing to the

requests of the Government to di.-^continue all export .ship-

ments until sugar becomes more plentiful.
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MARKET REPORTS.

London.—The West India Committee Cieculae,

July 26, 1917.

Arrowroot—bd. to T^t/.

Baiata—Block, 2/9- to 3/4^; Sheet, 3/10^ to 3/11.

Beeswax—No quotations.
Cacao—Trinidad, no quotations; Grenada, no quotations;

Jamaica, no quotations.
Coffee—Jamaica, no quotations.
Copra—£46.
Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, 41rf. to ibd. per lb.

Fruit—Bananas, no quotations; Oranges, no quotations.
Fustic—No quotations.
Ginger—Jamaica, no quotations.
Honey—Jamaica, no quotations.
Isinglass—No quotations.
LiBiE Juice—Raw, no quotations; concentrated, no quota-

tions; Otto of lime (hand-pressed), 16/- per ft.

Logwood—No quotations.
Mace—1/3 per ft.

Nutmegs— lOJrf.
Pimento—3|rf. per ft .

Robber—Para, fine hard, 3 2A; fine soft, no quotations;

Castilloa, no quotations.
Rum—Jamaica, no quotations.

New York.—Messrs, Gillespie Beds.

S. 1917.

&. Co., August

Cacao—Caracas, 12c. to 12^0.; Grenada, ll|c. to 12c.;

Trinidad, ll^c. to 12|c. ; Jamaica, 9ic. to 9|c.

Coco-nuts—Jamaica and Ti-inidad selects, $32'0Ci to

$3300; culls, $22-00 to S2300 per M.
Coffee—Jamaica, 9ic. to lie. per ft.

Ginger—17c. to 20c. per ft.

Goat Skins—Jamaica, 75c. to 80c. ; Antigua and Barbados,

70c. to 75c. ; St. Thomas and St. Kitts, 6.5c. to 70c.

per ft.

Gbape Frutit—Jamaica, S2-76 to »3-50 per box.

Limes—S6 -50 to S7 00 per brl.

Mace—38c. to 42c. per tb.

Nutmegs—20c. to 2ic.

Oeanoes—Sl-75 to $3 0(».

Pimento—5Jc. to tjc. per ft.

Sugar-Centrifugals, 96°, 752c; Muscovados, 89% 6-66c.;

Molasses, 89°, ti-50c, all duty paid.

Trinidad.—Messrs. Gordon, Geant <fc Co., August 24,

1917.

Cacao—Venezuelan, $1350; Trinidad, 812-60 to S13-00.

Coco-nut Oil—f1 -25 per Imperial gallon.

Coffee—Venezuelan, 12c. iier ft.

Copra—No quotations.
Dhal—No quotations.
Onions—$7-00 per 100 ft.

Peas, Split—$11-00 to .?12-(Xl per bag.
Potatoes-English, $6-(H» per 100 ft.

Rice—Yellow, $I0-"iO to $1075; White, $7-00 per bag.

Suoar—American crushed, no quotations.

Barbados.—Messrs. T. S. Gareaway k Co.. September

IS, 1917.

Arrowroot—$8 00 per 100 ft.

Cacao—$11 -00 per 100 ft.

Coco-nuts—$3600 husked nuts.

Hay—No quotations.
Maxures—Nitrate of soda, no (juotations; Cacao manure,

no quotations; Sulphate of ammonia, no quotations.
Molasses—No quotations.
Onions—No quotations.
Peas, Split—No quotations; Canada, no quotations.
Potatoes—S8-25 to $9-00.

Rice—Ballam, $10-00 to §1080 per 180 ft. ; Patna, no
'

quotations; Rangoon, no quotations.
Sugar—Muscovado centrifugals, $t)-(X) to $6-50.

British Guiana.—Messrs. Wieting k Richthr; Meaws.

Sakdbach, Farkeb & Co.

ARTICLES.
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FOR SALE.
A SISAL FACTORY,

Complete, Modern, and in perfect order.

Fop paptieulaps apply to :—

Plantageselskabet Dansk Vestindien,

Christiansted, St. Croix,

Virgin Islands of U.S.A.

DEPARTMENT PUBLICATIONS.

HANDBOOK SERIES.

Insect Pests of the Lesser Antilles. Pp. 210, Figs. 185,
Price (unbound) Is. 3d. Bound in cloth, 2s. 3d.

Lime Cultivation in the West Indies. Pp. 1 36, Figs.
17. Price (unbound) 9rf. Bound in cloth, Is. 8d.

Cotton Cultivation in the West Indies. Pp. 118, Figs.
35 Price (unbound) 9d. Bound in cloth, Is. 8d.

Publications on sale of the Imperial Department of Agriculture

FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is 'Id •

Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XIV and XV:—Price 2s. each; Post free 2s. 8d., where
complete. (Ill; 2. LV, 3; and V, 2 and 3 are out of print.)

Volume XV, No. 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.
Volume XVI, Nos. 1 and 2. Containing Papers on general subjects.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks are written in a simple and popular manner and the information contained in them

tB 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 numbet
issaed up to the present time is eighty-two.

Review.The 'AGRICULTURAL NEWS': A
'

Agricultural News '

contains extracts from official correspondence and from progress and
any information indicating what is going on in each colony and the progress made in

Fortnightly
The

other reports; and, in fact.

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, ) hd. The subscription price, including postage, ia

2«. 2d per half-year, or 3s. 3d. per annum. Volumes IV to XII complete, with title page and index, 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 supplied
complete. The scale of charges for Advertisements may be obtained on application to the Agents. All applications for
tcpies 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 ife Co., 'M, Soho Square, W.
West India Committee, 15, Seething Lane.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown.
Jamaica: The Educatio'al Supply Company, 16, King

Street, Kingston.
British Guiana: The Aegosy <-'

, Ltd., Georgetown.
Trinidad: Messrs. Muib-Marshall & Co., Port-of-Spain.

Tobago: Mr. C. L. Plaoemann, Scarborough.

Grenada: Messrs. Thos. Lawlor & Co., St. George.
St. Vincent: Mr. J. D. Bonadie, 'Times' Office.

St. Lucia: Mr. R. W. Niles, Botanic Station.

Dominica: Mr. J. K. H. Bridgewateb, Roseau.

Montserrat: Mr. W. Robson, Botanic Station.

Antigua: Mr. S. D. Malone, St. John's.

St. Kitts: The Bi^i.e and Book Supply Agency, Basseteebe,
Nevis: Messrs. Howell, Bp.os., Charlestown.

Cojiada: Lewis W. Clemens, 81, Yonge Street, (Tloyal Bank Building) Toronto.
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THE BEST MANURE FOR COLONIAL USE
IS-

Dissolved (Soluble) Guano
FOR SUa^l^-OAlNrE AND aENEI^AL USE.

T?IADE ••> MARK.

The
APPLY TO LOCAl AGENTS OR DIRECT TO:-

Anglo-Continental Guano

Works, Ltd.
Dock House, Billiter Street, London, E.C.

Barbados Agents: James A. Lyneh & Co., Ltd., Bridg-etowiir

Department of Science and Agriculture,

BRITISH G^UIANA.
GOVERNMENT LABORATORY.

1st ASSISTANT ANALYST.
Salary, 81,^00 per annum risiny to Sl,iM' by S7^.

(On the Fixed EstahlishiMnl.)

Applications are invited from candidates for the above

post, vyho should be between twenty-three and thirty-six year.s

of age. Experience in the examination of food-stuffs for

adulteration, of spirits for strength, ob.scuration, and purity, in

the polarization of sugars and molasses, in the analyses of soils,

manures, and agricultural product.s generally is es-sential.

Candidates must submit with their applications, details

of their training and experience in Chemistry and Physics

and in practical analytical work, accompanied, if feasible, by

copies of their diplomas from the icstitution? where trained, and

of testimonials issued by an official laboratory or by an

analyst of standing, copies of satisfactory certificates of

health and of character, together with copi's of not more than

three testimonials from their present and former employers.

DUTIES. To control, under the direction of the Govern-

ment Analyst, the routine work of the Gove nment Laboratory,

and to make analyses ol samples .submitted,'inder the Sale of

Food and Drugs Ordinance, the Customs ', rdinance, and the

Spirits Ordinahce, as well as of sugars, other sugar-cane

products, soils, manures, and agricultural and mineral products.

Applications should be addressed to the Director of

Science and Agriculture on or before October 31, 1917.

J. B. HARRISON,
Director of Scieuci &. Agriculture.

BORDEAUX MIXTURE.
For use in raising the above, we stock

SULPHATE OF COPPER.
Bordeaux is recognized as the best mixture lor destroy-

ing fungous pests on the rind of the cane plant prior to

planting.

Assure a good spring, by using this mixture.

To be obtained from

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

WHITE PARK,
BRIDGETOWN, BARBADOS.

JUST ISSUED.

WEST INDIAN BULLETIN,
VoL XVI, No. 3.

Containing papers which deal principally with Cotton

Cultivation and Cotton Pests; and Notes on the Hurricanes of

last year in the West Indies, etc., etc.

To be obtained from the agents for the sale
of the publications of this Department.

PRICE 6d. each. — POST FREE, 8d.

Printed at Office of Agfimdtuml Reporter, i, High Street, Bridgetown, Barbados,
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R. M. S. P.

MAIL, PASSENGER & CARGO SERVICES

FROM THE

WEST INDIES
TO

THE UNITED KINGDOM

CANADA

DEMERARA & PARAMARIBO

PANAMA CANAL & PACIFIC PORTS

PORTS OF CALL
Azores.

[St. Vincent, St. Lucia, Dominica,
] Montserrat, Antigua, St. Kitts,

[Bermuda, Halifax, N. S., & St. John (N.B.)

Grenada & Trinidad.

[Trinidad, Puerto Colombia,

] Cartagena, Colon, Panama,
[Oallao, Iquique, Antofagasta & Valparaiso.

REGULAR MAIL, PASSENGER AND CARGO SERVICES FROM THE
UNITED KINGDOM TO

BRAZIL, URUGUAY & ARGENTINA

Via Spain, Portugal, Madeira & St. Vincent

REGULAR SAILINGS FROM THE UNITED KINGDOM TO

MOROCCO, CANARY ISLANDS & MADEIRA,

STRAITS SETTLEMENTS, HONG-KONG, CHINA

& JAPAN. '^S '

Head Office ; IS, Moop^ate Street, London.
Branches at BARBADOS, Trinidad, Tooago, Demerara, Colon, Jamaica, Antilla, NewYorIc, Halifax N.S., Buenos Aires, Santos, Sao Paula

Rio de Janeiro, Madrid, etc.
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How Ticks are Killed
When Cattle

Are Dipped or Sprayed If Hf

A knowledge of how a dip is absoltxd by Ticks wKen cattle are <lipped or sprayed with an anenieal wasK is of great assistance in elucidating the

problem ot Tick desiruclion. Although this subject has given rise to much conjecture, very little definite information is obtainable as a result of practical

experiment. Work directed by William Cooper and Nephews in South Africa has, howerer, furnished results from which feasible deductions have been

made, and these appear to throw some light on the subject.

The theories advanced by different workers are :—
1 . That the Tick absorbs the poison through its ovm skin during the process of dipping or iprayiag.

2. That the absorption of the poison through the skin of the Tick takes place after the operation of dipping or spraying is completed.

3 That the poison is absorbed by the skin of the animal, and that the Tick sucks in the pcnson with the fluids extracted while feeding on

the animal.

It follows from No. I theory, and it is asserted by those who favour this theory, that the longer the period of immerrion of the animal m the tick-killing

Juid, the more certain is the destructive effect on the Ticks. For this reason the supporters of this theory advocate a dipping bath with a long swim.

As a result of the work carried out under the direction of William Cooper and Nephews, it has been established that a brief, thorough immersion of

the animal kills the Ticks as effectively as a long one. That is to say, complete immersion for a comparatively short time, ensured the death of the Ticks.

If Ticks are taken off cattle soon after they have been dipped or sprayed with an arsenical wash, and are thoroughly cleaned to remove any externally

adherent arsenic, their bodies are found to contain no traces of the poison, whilst Ticks similarly removed on each of the six days following dipping are

found to contain appreciable quantities of arsenic, thus proving that the arsenic is absorbed after the operation of dipping or spraying is completed.

With regard to theory No. 2, it is highly improbable that the arsenic is absorbed through the skin of the Tick, for the fluid dries on the skin in less

than an hour after treatment, during which period, as was shown in the previous paragraph, no absorption takes place.

There only remains then theory No. 3, viz., that the host animal absorbs the poiaon mto iu skill, and later, the Tick imbibet the poison during the

process of feeding. All experience -with dips in the 6eld goes to support this theory.

Given dips which contain equal amounts of the poisonous agent, it has been proved by actnal experiment that those which spread over and thoroughly

wet the whole surface oP the skin of the animal possess the greatest kiBing powtr. Therefore, an essential feature of a dip is that it should give coirjplete

and uniform penetration over the whole skin surface of the anima l .

It is a proven fact that those dips which salorate the skin b patches kill only the Ticks which adhtfe to tltose patdtes. It u (onnd, moreover, -that if

a solution of arsenic is injected subcutaneously, die Ticks attached aroand the site of the injection are poisoned, and although they have had no contact

with arsenic from the exterior, their remains are foond to contain appredable quantities. This poisonous action it limited to an area of about 6 inches radius

from the site of inoculation.

Investigations have shown that arsenic applied to the undamaged skin of an aniaal does not appear in appreciable quantities in the internal organs of

the body. This seems to prove that the arsenic which is absorbed by the skin fails to reach the circulating blood which would carry the poison from the

surface to the interior. The accumulated facts which have resulted from enquiries into the matter lend the greatest support to the theory that the hving

cells, which form the deeper layers of the skin, have an actual affinity lor arsenic, and the poison is arrested and fixed in them and thus prevented from

reaching the circulating blood. If this theory is correct, then after dipping or spraying, the deeper layers of the skin will become strongly impregnated

with arsenic, possibly in a state of combination with the organic tissues. It is then easy to suppose that while feeding on a beast which has been recently

dipped or sprayed, the tick takes in considerable quantities of the poison with the blood and lymph which have necessarily passed through iheac deeper

layers of the skin, which are more or less saturated with arsenic^

COOPER'S CATTLE TICK DIP ,

Hmt nemved the official approoal of th» foUvmng Comntrimt

(hlloD of South Africa, Northern Rhodesia, Brazil. Basutolud,

Nyasaland, Swazifaad, Southern Rhodesia, Madajascar,

British East Africa, German East Africa. Portugaeae Eaat Africa.

J>ertuguese West Africa, Egypt. Arjcntine Republic, Qaeeaslaad,

Initrd States of America, New South Wales,

Northern Territory of Australia.

WEST INDIAN AGENTS ;

n.KtrrS: S. L. Horslon* & Co. ANTIGUA: Bennett. Br. »0D « C«.

JAMAICA: D. Henderson & Co., Kingston.
ORBNADA: Thomson, Hankey & Co.

BASBAU05: Barbado.s Co-operative Cotton Co., Ltd.

UAMAMAS: W. N. Twynam, Nas.sau.

TRINIDAD: T. Oeddes Grant. Port of Spain.
BRITISH GUIANA: Sandbach, Parker & Co.

ST. V)NCl:NT: Corea & Co.. Kingstown. NEVI5: -S. D. Malnne.

DANISM WEST INDIES: A. Schmlegelow, St. Croix.

M0NT5ERRAT: \V. Llewellyn Wall. DOMINICA: Hon. H A. Framplon.
ST. Ll!CIA: tiarnard Sons & Co.. Castries. ^
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Making and Storing Farm-yard Manure.

^HEREVER there is a farmer in any part of

J the world, whatever the crop he cultivates, he

^^^^^^^^Jhas to face the question of preserving or

increasing the productiveness
of his land. The fact

that the fertility of soil decreases after continual

taking crops off it was recognized long before the

reason of this decrease was known, and the practical

method of preserving fertility by the application of

manure was acted on probably long before the begin-

ning of history. It is certain that the earliest writers

on practical agriculture
whose books have come down

to our age knew the value of farm-yard manure, and

gave directions about its use as the great fertilizer of

the soil.

Varro, who lived from 116 to 27 B.C., has been called

the father of agriculture, because of his treatise in

three books De Re Rustica, which treats systematically
of agricultural practice, and is the earliest work of the

kind which has survived to the present day. He has

much to say about the art of managing the manure on

a farm. He insists on two points: first, that the

manure should be rotted before being applied to the

land, and that there must therefore be two heaps—
one fresh and one rotted; secondly, that the heaps
should be kept moist by allowing water to run on to

them, and by protecting their sides with twigs and

leaves. Columella, another Latin writer, whose

treatise in twelve books, under the same title as that

of Varro's, has also survived to our day, gives many
directions as to the storing and utilization of farm-yard

manure. He gives instructions as to the manner of

constructing the place or pit where the manure is to

be kept, and also emphasizes the necessity of applying

only rotted manure to corn, although fresh manure

might be well applied to grass. These precepts of

Varro and Columella became the recognized method

of dealing with farm-yard manure through Europe
until well into the 18th century, This practice may
be summed up as follows:—

1.—The manure must not be allowed to become

dry.

2.— It must be rotted before being applied to com.

No attention was paid to bad effects of rain on

a manure heap, as neither of these authors had

anything to say about it.
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A paper in Ilie Journal of the Royal Agricul-

tural Society of Evgland, Vol. 77, 191.5, by E. J.

Russell, D.Sc, and E. H Richards, from which the

present article largely draws, deals with this subject

from the point of view of results of experiments during

the previous three years at Rothamsted and

Cambridge.

The subject is of quite as much importance to

Tnodern agriculturists as it was to the ancients,

and to those of tropical countries as to those

in the temperate zone. For not only is farm-

yard manure the most widely used fertilizer, but the

•amount used much exceeds both in weight and value

that of all other fertilizers put together. In the

United Kingdom alone the weight of farm-yard

manure made use of in the year before the war was

estimated at -37,000,000 tons, valued at £11,000,000,

while the weight of all other fertilizers used was

1,10.5,000 tons, valued at £4,540,000. In most other

agricultural countries the proportion of farm-yard

to artificial manures used is probably still greater.

Seeing then that farm-yard manure is of such prime

importance in agricultural econoni}', it is evident that

waste of its most valuable constituents should be

minimized as much as possible. Unfortunately this is,

under ordinary conditions of making and storing, very

considerable. Investigation into the causes of this

wastage is by no means easy, for farm-yard manure

is variable in composition, and difficult to sample and

analyse satisfactorily, so as to obtain reliable con-

clusions. The problem is being definitely attacked

however, and some definite results have been reached.

It must be remembered that, apart from litter,

straw, etc., added to it, what is known as farm-yard

manure is made up of two kinds of excretions; the

solid fi'ces, which is the undigested material that the

animal's alimentary canal has been unable to deal with;

and the urine, containing the digested material, after

it has been dissolved, assimilated, and passed out of

the animal's body.

Now modern analyses have shown that the urine

contains a far greater percentage of the most valuable

fertilizers, nitrogen and potash, than the solid fiece.s:

and further that the nitrogen and potash of the urine

are of more fertilizing value than the same constituents

of the fk'ces, because the former are already dissolved,

and capable of immediate assimilation b}' plants.

It is impossible, however, in making farm-yard

manure to collect all the urine; consequent on this are

iihe differences noted in analyses of farm-yard manures.

It has been demonstrate^, however, that the manure

coming from animals well fed on oil cake is richer in

nitrogen and phosphates than that from animals

deprived of such nitrogenous food.

Experiments at Rothamsted were planned for

the purpose of finding out how to preserve ihe best

elements in farm-yard manure. In the first place it

was demonstrated that amanure heap should becompact-
ed as a measure of precaution, because the loss of nitrogen

and phosuhates from a compacted heap, as compared
with that from a loose heap, shows that the expense of

compacting is quite justified. The common practice in

the West Indies of keeping the manure in the cattle

shed until wanted for use, is to be commended in this

connexion. The continual trampling of the cattle does

much towards effective compacting.

The next series of experiments was to discover

whether sheltering of a manure heap from weather and

rain was of any benefit. Here the results showed that

between unexposed and exposed manure there was

a very great difference, emphasizing the necessity of

shelter for manure heaps. The conclusion drawn from

this series of experiments is that the provision of

shelter for the manure heap is very important, and

that serious losses arise when manure is exposed to the

weather. Compacting the heap only slightly diminishes

the losses: the only way of dealing with them is to

provide a shelter of some sort to the heap.*

An objection to sheltering a manure heap is that

it tends to make the manure too dry, which is correct

to a certain extent, inasmuch as dryness tends to

encourage nitrate formation, which is not especially

desirable, and to discourage the decomposition of the

litter, which is eminently desirable. But to try and

add water to a sheltered heap only makes matters

worse; the loss of nitrogen only becomes more marked.

Direct field experiments show that the best course to

pursue is to shelter the manure heap, but to check the

tendency to become dry by keeping it as compact as

possible.

Further experiments showed that manure retains

its fertilizing constituents best when it is:—
a. Kept compact;
b. Sufficiently moist, but not too wet;

c. Under shelter, and not stirred up.

Yet all these precautions only retard inevitable

loss. So the question is, can not the loss in the bene-

ficial constituents of manure be altogether avoided ;'

Experiments designed to find out what processes

go on in a manure heap, and why losses arise, have to
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be carried out primarily in the laboratory. But what

is discovered in the laborator}- holds good in the field.

From careful laboratory experiments the following

conclusions were arrived at:—

1. The loss of nitrogen from a manure heap is

partly due to three causes: (a) the washing away of

soluble substances; (b) the volatilization of ammonia:

(c) the liberation of some other gas, presumably

gaseous nitrogen.

2. These losses begin as soon as the air is allowed

to enter the heap, and they become more intense as

the temperature riscf.

3. The losses do not take place when air is com-

pletely excluded from the manure.

4. When air is completely excluded, and the

temperature is caused to rise, not only is there no

loss, but a distinct improvement in qunlity takes

place.

Both the laboratory analyses and field experi-

ments thus show that exposure to atmospheric

influences causes a loss in quantity and quality of the

manure. No manure heap, however, has yet been

made which will absolutely meet the conditions of

conclusions 3 and 4. Still it is clear that it is to the

advantage of the farmer to endeavour to store his

manure in such a way as to approximate to those

conditions as nearly as possible.

The common, method of making up manure in the

open with no shelter over it must be condemned, as

most surely causing very considerable loss in quality-

There is no question but that some shelter from rain is

most necessary, and that the heap should be com-

pacted as closely as possible. In all cases special care

must be taken of any liquid draining away from the

manure heap. Some kind of a tank ought to be made

to hold it. This liquid should not be poured back on

the manure except just before spreading, but it ought

to be applied to the land separately. The use of this

and of urine as liquid manure produces excellent results.

Even with these precautions it is still certain that

large wastage takes place at present in the making and

storing of farm-yard manure. The laboratory experi-

ments show that not only can manure be stored with

out loss, if air and water are completely excluded.but that

positive gain in quality is produced, if, in addition, the

temperature is raised. The conclusion, therefore, is that

the only method of excluding the air in practice would be

to store the manure in air-tight tanks or pits.

In the West Indies the question of increased

temperature is arranged for by nature. The details-

of construction of such tanks or pits would have

to be carefully worked out, so as to discover how
far the gain in fertilizing power of the manure

would counterbalance the expense of such a tank

or pit. It would seem however, that any attempts
to avoir! loss in making and storing manure will

Tiave to be on these lines, and the possible gain to

the farmer makes it a subject worth most careful

attention.

POSSIBLE USES OF BY-PRODUCTS
OF THE SUGAR INDUSTRY.

An article in the Louisiana Planter, August
2.5, 1917, under the above heading gives an outline

of feeling in Hawaii on tlie subject. It says that

the Hawaiian Planter s Record thinks that there are

possibilities involved which should be considered at

a time like this. Such possibilities might also

deserve consideration bj' those who are interested in

the sugar industry in the West Indies.

The following data are given: The potash alone contained

in the molasses that the Hawaiiaas produce each year
amounts to about .5,100 tons. The value of this at the

present time would be approximately •?2,.5.50 000, or under

normal conditions, .t^-SlO.OOO. Under normal conditions-

they import each year about 4,800 tons of potash for fertili-

zer. The potash in their mo:asses, therefore, is 300 tons

in excess of their annual importations of this miterial.

The same is true to a lesser extent of nitrogen and phos-

phoric acid. In manufacturing potash from molasses an

additional value may be obtaihed in the form of fuel either

direct or as alcohol.

One ton of molasses will prorl ace 60 gallons of alcohol,

now worth approximately $36, or COc. a gallon. Under

normal conditions its value would be .$1980, or 33c.

a gallon. Used as a substitute for gasolene it would be

worth "512, or 20c. a gallon. When properly handled alcohol

is equivalent, gillon for gallon, to gasolene. The residual

potash left over from the manufacture of alcohol from 1

ton of molasses is 80 lb. At the present market price this

would be worth S20. Under normal conditions it would bq

worth v"!.

I The fuel value of the annual Hawaiian output of

molasses is equivalent to 2-5,500 tons of coal. The fuel

value of 1 ton of molasses is equivalent to 1 ton of

bacasse, or \ of a ton of coal. The potash contained in

1 ton of molasses which could be recovered on burning
is 64 lb. (80 percent, recovery). This is worth, at the

present market price, 91&. or 25c. per BE). Under normal

conditions it would be worth •$3-20, or 5c. per lb.

In connexion with the question of employing
molasses as a source of industrial alcohol to take the

place of petrol as a fuel, the Australian Common-
wealth Advisor}' Council of Science and Industry

draws attention to the fact that the cheapest source

for the production of such alcohol in Australia is sugar

molasses. We publish in another column the report

of the Committee of that Council appointed to deal with

the subject.
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DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
DOMINICA. Mr Joseph Jones, the Curator, in his

report for the month of September, states that the following

distribution of plant.s has been made for the month: limes,

3,875; shade tree.s, .500; cacao, 100; budded citrus, 16;

grafted mangoes, 4; miscellaneous, 10; making a total of

4,505. In addition 189 packets of, vegetable seeds were

sold.

The local price paid for ripe limes has risen from is.

to 6s. per barrel.

With the assistance of the entomologist (Dr. J. O.

Hutson) investigations were carried on in connexion with

the"°mango maggot, and the wood-boring beetles which

attack puncheons in which lime juice is shipped.

Eleven boxes of limes and 10 boxes of oranges have

been shipped to London for the use of the wounded in

hospitals.

The rainfall for the mouth totalled 15-02 inche.s, 5'74

nches of which fell on the 20th.

JI0NTSEKR.\T. It is reported by Mr. W. Robson, the

Curator, that a storm of considerable severity passtd over

the island on the morning of September 21. The wind

was at its highest between 2 a.m. and 4 a.m., the baro-

meter falling at Giove Station to 29 776. The rainfall

was 5J inches at the same station, but was much less on

the windward side of the island. The damage to the cotton

crop in Montserrat, with the possible exception of the

windward di.strict, is not regarded as serious, but some of

the plants in that portion of the island have been almost

stripped of leaves, and theie will probably be a considerable

reduction in the yield as the result.

In his monthly report ilr. llobson states that

the following plants have been distributed from the

station: bay plants 950; mahogany 19; together with 20 lb.

of pigeon peas, and 20 lb. of sword beans. Vilmorin's

Stringless Bonavist Bean, received from Demerara, promises
to be quite an acquisition.

The prospects of the cotton crop remain fair in all parts

of the island. There has not been much trouble with cotton

worm, and cotton stainers are only troublesome in one or two

places. Seed-cotton is fetching locally \0d. per lb., giving

a further .stimulus to the interest of the small growers. Very
considerable areas are now being cultivated on the half-

system.
Less attention is being paid to the papaw industry, in

fact to all minor industries, on account of the present boom

in cotton.

Four distillations of bay leaves were made wiih the

usual results. Samples of the oil obtained were forwarded

to the Government Laboratory in Antigua for examination.

The rainfall at Grove Station has been 1314 inches for the

month, making a total for the year of 5385 inches.

ANTIGUA. The distribution of plants from the station

is reported by Mr. T. Jackson, Curator, as having
been as follows: 820 bay plants, 58 decorative, 49

economic. There wei.j also distributed 791 8). of cotton

seed during the month. With regard to the cane crop,

Mr. Jackson reports that the outlook is fairly promising,

perhaps, however, not i|uite as good as at this time last

year. The cotton crop is fair. It is felt that the non-

arrival of onion seed may have a serious effect on next

year's returns of this industry. Nursery beds and land

in which to plant this crop are fully prepared. The

payment made by the Antigua Onion Growers' Association

for onions delivered at their premises during the last crop
was approximately at the rate of '2d. per fc

Agricultural instruction to the peasants in the English
Harbour district was continued during the month, the

peasants being busy with completing the sowing of cotton.

The reaping of corn still continues in this locality, and the

peasants are disposing of their corn locally at a remunerative

price. Two more plots of land have been taken up during
the month at Sawcolts.

As far as Antigua is concerned, practically no damage
was done by the cyclonic disturbance of September 21. It

is noted, however, that in Christian Valley the biinana

cultivation suffered a good deal, many plants having been

blown down
The rainfall for the month was 440 inches; for the year,

22'04 inches.

BARBUDA. The growth made by the cotton plants in

both the districts of this island where there is an area of

about 60 acres under cotton is decidedly encouraging. The

prospects of the cotton crop are excellent.

A number of bay trees have been satisfactorily trans-

planted \ heavy return is expected to be reaped from the

fields cultivated in corn. The rainfall for the month was
417 inches.

The Agricultural Instructor reports that the peasant

growers are showing much interest in ihe cultivation of cotton

160 tt). of cotton seed having been distributed among them.

They have also reaped fair crops of corn and peas from

their grounds. Two smill experiment plots, p^-acre in area,

planted in black eye peas, have been reaped, giving a calcu-

lated yield of 671 \h. of shelled peas per acre.

ST. KiTTs. The Agricultural Superintendect.Mr. F R.

Shepherd, reports the distribution from the station of 500
sweet potato cuttings, 30 lb. white velvet beans, 9 lb. cow-

I eas, and 19 ornamental plants.

Tbe picking of the cotton crop is in full swing;
excellent n turns are being obtained. The plants suffered

no damage from the wind of September 21, and not enough
rain fell to affect the lint. Some of this season's cotton has

already been sold at lis. 6d. per tt>. lint. There have been

shipped, via New York, 500 bales of last .season's cotton.

Special work in connexion with counting flowers on

cotton plants on manurial plots, and records of individual

plants is being continued. Cotton is being carefully picked
from selected plants in projicny rows.

The damage done by the recent gale was comparatively

slight; .some young cotton in exposed places was shrivelled, but

on the whole, there has been little damage done to the crop.
The canes in the upper lands were lod^ied to some extent, but

it is not considered that the crop will suffer any loss thereby.
There was very little rain during the gale, only 97 inches.

The rainfall for the month was 7 54 inches, making a total for

the year to diite of 3040 inches

NEVIS. The cotton in the demonstration plot is being

reaped, .Mr. W. 1. Howell, the .Agricultural Instructor,

reports, and the crop is estimateil to give a yield of 200 ft),

of lint
1
er acre.

It seems doubtful from the appearance of the onions

planted from seed obtained from Kew, whether a satisfactory

crop will be obtained.

For the purposes of experiment seven varieties of

sweet potatoes have been planted in small plots, each ^^ acre

in extent. The following distribution ot plants had been

made during the month: Lima beans, 14i &.; black-eye peas,
5 ft). ; Para peas, 2 1 ft).; cotton .seed, 160 lb; together with

22 shade trees.
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Although the young canes have improved somewhat,
the crop, on the whole, ia unsatisfactory; the ratoons especially
are very poor. Tlie hurricaae of September 21 did no very
serious damage to the cotton crop. Cotton stainers are

observed in a few fields. Cotton picking has begun in

several fields, and good yields are being obtained.

Provision crops are in a satisfactory condition. Some
new fields of sweet potatoes have been planted. The rain-

fall for the month has been 8 18 inches, making ct. total for

the year of 34 90 inches.

ALCOHOL AS A SUBSTITQTE FOR
PETROL.

In April last the Commonwealth Advisory Council of

Science and Industry appointed a special committee of experts
to inquire into the production of industrial alcohol in

Australia, and the design and manufacture in this country
of engines suitable for using alcohol in place of petrol. This

committee has now issued its first progress report. The
committee draws attention to the fact that alcohol possesses
various advantages over petrol as a fuel. In the first place
the products of combustion in an alcohol engine are

practically odourless and free from smoke. Secondly, the

risk from fire in storing and handling alcohol is much less

than in the case of petrol. Thirdly, there are many
theoretical, chemical, and physical reasons why alcohol should

yield superior results. It can be usblI without danger of

pre ignition under high compression, and it can yield a much

higher percentage of its available heat content in the form

of work. Lastly, alcohol is produced in Australia, and, if

necessary, can be manufactured here in largely increased

quantities.
The main aspects of the problem that have to be sol-

ved are— (a) the design and manufacture of the engine;

(b) the supply of alcohol and it.s distribution; and (c) the

denaturation of the alcohol, so as to render it impotable.
The engine (jroblem does not present any serious

difficulties, as alcohol has been used for a number of years
with success in other countries, notably Germany. The

main difficulty is that alcohol engines cannot be .started

cold, and some special device for pre-heating is necessary.
The committee is taking steps either to purchase or have

constructed an engine or engines, and to use them for

demonstration purposes.
The supply of alcohol is a much more difficult problem

than its utilization. At present the cheapest source for the

production of alcohol in Australia is s-ugar moIasseSj but even

if the whole supply of molasses were used, it would be

sufficient to produce only about 4{ million gallons of alcohol,

whereas the annual importations of mineral oils aie about

17 million gallons. If petrol is to be replaced by alcohol,

it will, therefore, be necessary to use some source in addition

td, or in place of, molasses. If alcohol cannot be profitably

made from waste or raw materials not at present used, such

as prickly pear, sawdust and waste timber, grass trees, waste

fruit and vegetable refuse, it will be necessary to grow

special materials for the purpose. The most likely of these

are maize, potatoes, wheat, barley and beet. The committee

is investigating the cost of production, on a commercial scale,

of alcohol from various sources.

The denaturation problem also presents considerable

difficulties. Under the present excise regulation alcohol has

to be mi.xed with other ingredients to render it impotabh
before it can be sold as ineihylated spirits. If alcohol is to

come into general use as a fuel, it will be n3ce3sary to (ind

some cheaper denaturants than those now used, otherwise the
excise regulations will make the price of fuel too high
If these difficulties are met in a liberal and progressive spirit
there is no doubt that they can be overcome. When this is

achieved, not only will Australia cease to be dependent on
other countries for a fuel which is essential, but many new
industries will open out, both directly and indirectly, as
a result of the change. From the Imperial point of view
it is important to secure uniformity in regard to denatura-

tion, so that industrial alcohol distilled in one part of the

Empire may be exported for use in other parts. With this

object in view the committee is cooperating with the

Imperial Motor Transport Council, London. (The Australian.

Su(/ar Journal, August 9, 1917.)

AGRICULTURAL RETURNS FOR
ENGLAND AND WALES,

1917.
The following memorandum was issued by the

Board of Agriculture and Fisheries on August 2.5,

1917. It is of interest at the present time to the whole

Empire:
—

The Preliminary Statement of the Agricultural Returns
for England and Wales, collected in June last, shows that

about 190,000 acres of permanent grass have been brought
under the plough since .lune 1916, the arable area being
195,000 acres more than a year ago.

The acreage under wheat is slightly greater than a year

ago, a decrease of 53,000 acres in the autumn being rather

more than counterbalanced by increased spring sowings.

Barley and oats are being grown more extensively than lasti

year, the former showing an increase of 128,500 acres, and
the latter, one of 173,000 acres; the area under oats is thet

largest recorded since 1904. Of the pulse crops, beans

have been reduced by 25,000 acres, and peas increa.sed by
18,000 acres, as compared with last year. The acreage under

potatoes has been increased by 80,000 acres, or nearly

one-fifth, and is about 10 per cent, greater than the highest

previously recorded. The area under roots has also been

e.Ktended, turnips and swedes b)- 34,000 acres, and mangolds

by nearly 11,000 acres. Green fodder crops have been

grown on reduced areas. Mustard has lost the large increase

recorded last year, and the area is now below that of 1915.

Bare fallow was reduced by 66,500 acres. The area of

clover and rotation grasses is 90,000 acres less than last year,

nearly all the reduction being in that reserved for hay. The
area from which meadow hay was taken also shows a reduc-

tion, and altogether the hay area is down by nearly 108,000
acres.

The number of horses on farms increased by 13,000,
those used lor aaricultural purposes showing an increase of

23,000. There are, however, 5,000 less foals than in 1916.

The total number of cattle has again been increased, and is

the largest ever recorded. The number of cows in milk oa

.June 4 was 24,000 less than a year ago, but the total

dairy herd is 35,000 larger the number of heifers carrying
their first calves having been increased by nearly 40,U00»

whilst there were nearly 20,000 more cows in calf but not itt

milk. Both calves, and cattle from one to two year.s old,

liave been reduced in numbers, while those over two yetrs

have increased. Sheep show a considerable reduction, ihe

number of ewes kept for breeding declining by 170,000, and

lanibs by 570,000 Both sows and other pigs were being

kept in smaller numbers, and the total number of pij.< was

250,000 less than last year.
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COTTON.

SEA ISLAND COTTON MARKET.
Messrs. Wolstenholnie and Holland, of Liverpool,

write as follows, under date September 17, 1917, with

reference to the sales of West Indian Sea Island

cotton:—
In the absence of stock, no business is reported in West

Indian Sea Island, but there are eager buyers, as spinners

are without stock.

The Report of Messrs. Henry W. Frost & Co., on

Sea Island cotton in the Southern States, for the

week ending September 15, 1917, is as follows:—
ISLANDS. The receipts are practically nil being only

2 bales, consequently there is no market as yet. It will be

probably several weeks before there is sufficient movement to

admit of any offerings.

GEOEGiAS AND FLoKiDAs. The market in Savannah has

not opened, the small sales reported there being chiefly old

crop cotton. The business done so far has been in the

interior markets at very irregular prices, some sales having

been made in the early part of the month on a basis of Extra

Choice to Fancy 69c. landed, but since then recent sales have

been at 6.5c. landed. At this decline there is still no general

buying, the trade being disposed to delay coming into the

market, hoping for a lower range of prices.

The following (juotations are based on the sales made

recently, viz.:—
GEORGIAS AND FLORIDAS.

Fancy 63c.

Extra Choice 62c.
.

The exports from Savannah to date were, to Northern

Mills 123 bales, Southern Mills 66 bale.*, and from Jackson-

ville to Northern Mills 642 bales.

CROP ADVICES. During the past month the weather has

been favourable, excepting too much rain in some sections.

The boll weevil has done much damage in South-western

Georgia, and the outlook there is very unfavourable for the

crop, but in other sections of the State, as well as in Florida

and Carolina, the promise is for a ^ood yield. The increased

acreage planted may partly, if not wholly, offset the ravages

of the boll weevil in Southern Georgia. However, crop

estimates have a very wide range, and the total out-

turn is estimated from 100,000 to 130,000 bales.

BRITISH COTTON GROWING ASSO-
CIATION.

The one hundred and sixty-third meeting of the

Council of the British Cotton Growing Association was held

at the Offices, 15, Cross Street, Manchester, on Tuesday,

September 4. In the absence of the President (The Rt.

Hon. The Earl of Derby, KG.) Mr. J. Arthur Hutton

occupied the Chair.

Reference was made to the death of Mr. John E.

Newton, who was formerly Chairman of the Association,

and a resolution was passed expressing the deepest sympathy
of the Council with Mrs. Newton and family in their sad

bereavement.

FUTURE OF THE COTTON-IJROWrNG MOVEMENT. It was

reported that the Empire Cotton (Jommittee had now been

appointed by the Government, and that they had already

held two meetings.

SUDAN. The negotiations with the Government for

the development of the irrigation scheme for the Gezira

plain are still under consideration, and it is hoped that

a satisfactory settlement will be come to shortly, so that

the work will be pushed on without any further delay.
Of all the schemes which the Association have under
consideration this is the only one which offers any possi-

bility of a large production of high-cla's cotton within
a reasonable lime. In view of the dangerous position of our
future supplies of cotton, it is considered absolutely essential

that the work should be pushed forward with as little

delay as possible.

WE.ST AFRICA. A letter from Sir Frederick Lugard,
the Governor of Nigeria, was read, stating that it would
be disastrous to the cotton-growing industry of Nigeria if

anything were to happen to prevent the exportation of

cotton to the United Kingdom, and that he views the

situation with great anxiety. The Governor points out
that the industry, though still in its infancy, hts been

steadily built up and fostered by the untiring labours
of the Association and the whole hearted support of

the Nigerian Government, and it is only within the

last few years that the results of these endeavours
have begun to show them.selves in the increased out-

put and added confidence of the native producers, and
should any check be experienced in buying this year's crop,
the whole of this labour will be wasted, and cotton growing
in Nigeria will receive a set-bask from which it will take

years to recover. A report was read on cotton cultivation

in the Northern Provinces of Nigeria for the year ending
December 31, 1916, by the Director of Agriculture for

Northern Nigeria, in which the Director expresses satisfac-

tion that the optimistic terms of his previous report have
been amply justified by subsequent events, and that the year
1916 has proved by far the most successful in the annals of

the Northern Provinces so far as cotton production is con-

cerned. The amount of ordinary cotton seed distributed free

to natives by the Association during the past three years is

as follows; 1914, 269 tons; 1915, 147 tons: 1916, 290 tons.

Various reasons are put forward ti^ account for the

largely increased purchases at Zaria in 1916, as compared
with previous years, and among the explanations may be
mentioned the following:

—
(a) That owing to the low prices offered for ground

nuts during the period following the declaration of war,
there was a scarcity of money in the North with which to

buy cotton for the native spinning; industry.

(b) That lack of purchasing power was alsf) experienced

owing to the mines restricting their operations and reducing
their purchases of local cereals.

(c) That the increasing use of English cotton goods
reduced the demand for raw cotton locally, and therefore left

a greater surplus for purchase by the Association.

(d) That a greater area of cotton was planted.

(e) That the great scarcity of food in 1913 and 1914
caused the value of all local produce to rise to famine prices,
and that the price of cotton rose in sympathy with all other

products. The years 1915 and 1916 were years of plenty,
and prices fell to .such a low level that the 1 d. per R. given
by the Association became acceptable to the native, who
during the two previous years had scorned the same offer

The Director of Agriculture states that the purchases in

1917 may not corae up to expectations on account of the
unfavourable climatic conditions, but there will be an
increase of at least 500 per cent, in the quantity of long-

stapled cotton which is being grown under the auspices
of the Government Agricultural Department.
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The purchases of cotton ia Lagos to August 31

amounted to 7,703 bjles, as compared with 9,104 bales for

the same period of last year, and 5,748 bales for 1915.

The purchases in Xorthern Nigeria to July 31 were

3,673 bales, as compared with 10,499 bales for the same

period of 1916, and 467 bales for 1915.

UGANDA. Cotton is now being shipped in larger quan-
tities from East Africa, and it is not anticipated that there

will be any great diiBculty in shipping the balance of the

1916-17 crop. It is quite expected that the exceptionally

tigh prices which hive been paid to the natives for cotton

during the past season will result ir an increased area being

planted with cotton, and tLe demand for cotton seed fully

bears out this view. It is hoped that some means will be

found of overcoming the shipping difficulty.

PROHIBITION OF EXPORTS OF SEA
ISLAND COTTON.

In consequence of the following telegram from the

Secretary of State for the Colonies, the Governors of the

West Indian islands concerned have issued Proclamations

prohibiting the exports of Sea Island cotton:—
October 12.— Owing to difficulties in obtaining

sufficient supply for aeronautical purposes, His Majesty's
Government find it necessary in Imperial interests to

acquire all Sea Island cotton produced in the West Indies.

The Secretary of State for the Colonies has therefore

required the Governor to prohibit the exportation of this

cotton with a view to its purchase by the Colonial Govern-

ment on behalf of the Admiralty. While Mr. Long regrets

to interfere with the business arrangements of the

agricultural community, he feels that he has no alter-

native to doing .so; and he relies with confidence on the

patriotic co-operation of the planters. All Sea Island

<jotton offered will be bought, ginned, baled, and deliv-

ered at the port of shipment; and the i)lanters will

accordingly be relieved of all difficulties in the provision

of tonnage. The question of price has been the subject of

most careful consideration, and the following scale has been

fixed: Ordinary 3Qd. per Bt).; Gi>od ordinary 40rf. per B).;

Superfine -iod. to 50<f . per B).
; according to quality. Stains

will be paid for at the market value on arrival in the United

Kingdom. Thirty pence per pound unstained, and 20d.

stained would be paid on delivery, and the balance after

grading has been completed io the United Kingdom. If

any prifit should be made upon cotton not used yet for

British Government purposes, such profit would be divided

among all the planters pro rata.

TOP-WORKING OF OLD CITRUS TREES.
A pamphlet by R. A. Davis, Chief of the Division of

Horticulture, Department of Agriculture, Union of South

Africa, published this year, has recently been received by
this Department. Its subject is Budding and Grafting of

Citrus Trees. This subject has be.^n frequently dealt with

in the pages of this Journ:'.l, but there are some instructions

given as to the top- working of old trees, which may be well

worth while reproducing.
It becomes advisable sometimes to change the product

of a citrus tree from one variety to another, especially when

the citrus tree in question is perhaps only an almost valueless

rough lemon, or a bitter orange. The knowledge of how to

proceed with this end in view is valuable. If tbe operation

is successfully performed—and there is really no difficulty

about it-— it saves the expense of uprooting the old tree, and

^growing or purchasing a young grafted plant, and causes

a crop of the selected variety to be produced in good quantity
and in a shorter time than could otherwise be obtained.

In South Africa the budding process has almost entirely

superseded grafting in the top-working of full-grown
trees. The customary way of proceeding is by one or other

of the follaiving methods:—
(1) The entire top of the tree is removed, and buds are

inserted into the new shoots which appear.

(2) Buds are inserted into the old wood in suitable

places, prior to the removal of the top, then, when it is seen

that the buds have taken, the branches are cut off a little

above the buds.

Mr. Davis thinks the first plan to be easier and the

more satisfactory; the writer of this article has seen it

succes.sfuUy carried out in the West Indies.

If this plan is the one adopted, the first step is to select

those branches which are best suited for budding on. It is be.st

to choose three or four strong growing ones at .some little dis-

tance apart from one another, and well distributed around the

trunk, so that the new growths may give a symmetrical form
to the tree. All other branches must be removed, and the

resulting cuts painted over. The cuts must be made as

close to the trunk as possible, leaving no stub. If this

is carefully done the bark will completely grow over the

wounds in time. Finally the branches selected for budding
into are cut of}" about 12 or 14 inches from their fork with

the trunk, the cut surfaces painted over, and the whole tree

whitewashed from top to bottom. This last is a most

necessary precaution, as it prevents damage to the bark

from sun scald, and wards off the attacks of scale insects.

In favourable weather new sprouts will appear in large

numbers, and these should all be allowed to grow at first.

When it has been decided which of these is most suitable

for budding, both with reuard to position and viaour of

growth, the remainder .should gradually be reduced in

number until none are left but those selected to carry the

buds. Budding is carried out on these in the usual way
such as has been often described. As the buds grow they
must be pinched back when the shoots are about 18 or 20

inches long, for this not only strengthens the growth, but is

a protection against injury from high winds.

The second plan, that of budding into the old wood

itself, is cirried out in a somewhat similar manner. (Jne

objection to this method is that the bark is often so thick

that it is most difficult to in.sert buds. This difficulty may
be met by whittling the bark of the spots where the buds

are to be inserted, down to a thickness which renders it

easier to manipulate. The branches .selected should have

small sprouts trimmed off, and the buds inserted into them

before beheading the tree. As soon as the buds have taken,

thj tops of the branches may be removed, and the same

precautions taken, of painting the cuts, and whitewashing
the tree, as in the other method.

Whichever plan is adopted, a tree so treated should,

with good treatment be bearing a crop in the third or

fourth year after the operation. This top-working of

an old citrus tree possesses particular attraction for

the owner of perhaps only two or three specimens

of almost valueless kinds, in that it is quite possible

in this way to obtain several good varieties on one parent

stock. The writer of this article has seen growing on

one trunk, tangerine oranges, grape fruit, and a good variety

of the ordinary sweet orange, a distinct boon to one who is

growing fruit only for family use, and not for commercial

purposes. The owner of many trees who desires to market

his crop, can, by budding all his trees with the same

variety, guarantee uniformity in the product, a point which

always conduces to increase in value.
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NOTES AND COMMENTS.

Contents of Present Issue.

The subject of recent experiments in the making
and storing of farm-yard manure is dealt with in the

editorial.

Under Insect Notes on page 330 will be found

paper on the subject of white grubs attacking sugar-
cane in Porto Rico, and on page 331, a short notice of

steps taken to combat locusts in British Guiana.

On page 334, the article under Plant Diseases treats

of the bracket fungus pest of lime trees.

A notice of the pcssible value as food of the fruits

of two widely spread plants is to be found on page 333.

The Sex Ratio in Poultry.

At a meeting of the American Philosophical'

Society held in Philadelphia in April this year, a paper
was read by Dr. Raymond Pearl, of the Maine Agricultu-
ral Station, de-scribing the factors influencing the sex

ratio in poultry. Any information which would make
it possible for the poultry raiser to produce a larger
number of pullets to lay eggs, in the place of so many
cockerels, would be of great value. Dr. Pearl bases his

conclusions on the experiments of eight jears, and of

more than 22,000 individual hens. He concludes that

the determination of sex in poultry is due to a definite

hereditary tendency. At the same time, in certain

physiological circumstances, the operation of this

tendency may be modified in such a way as to lead to

the production of more females in proportion to the

number of males. The chief factor in bringing about
this modification is the laying ability of the hens used for

breeders. The larger the number of eggs which a hen

lays before being utilized as a bieeder, the larger will be

the proportion of females and the smaller the propor-
tion of males produced from her eggs. Some years

ago it was shown by Dr. Pearl that the ability to

lay a larger number of eggs than usual in poultry
is a definite Mendelian inheritance. As a result of

this knowledge it is possible to breed strains of hens
in which productivity is a fixed characteristic. The

present results, taken in connexion with the f arlier ones,

show that when poultry is bred along the right lines for

increased egg production, a strain will be produced at

the same time in which profit-making pullets prepon-
derate over the less profitable cockerels.

The Trade of British Guiana in 1915.

The report of the Comptroller of Customs relating
to the trade of the Colony of British Guiana for the

jear 1916, presents an interesting feature in the

employment of very clear diagrams representing the

fluctuations for ten years: first, of the total exports
and imports and the total trade of the colony; secondly,
of the fluctuations of the various duties on wines,

spirits, etc.; and thirdly, three showing the fluctuations

for twenty years of the amount, total value, and price

per ton of the exports of sugar. It is seen at a glance
from the first diagram that the trade of British (luiana

has steadily risen from its low-w-ater level in 1912 of

»1.5,267,926 to its high-water-mark of §26,924,385 in

1916. With regard to the sugar industry, the diagrams
show that although 125,949 tons were shipped in

1912—the record for the period represented
—as

against 101,650 tons shipped in 1916, the total value

of the shipments of 1902 was onlv S5,001,710. as

against §10,082,005, the value of those of 1916, while

in 1902 the average price per ton for sugar was $4164
compared with §9918 in 1916.

To the ordinary layman, who is not a trained

accountant, the presentation of financial facts like

these by means of diagrams instead of tables of figures
is very welcome, as it enables him easily to grasp the
salient points of comparison.
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Present Value of Fibres.

The market value of sisal fibre has risen so much
in the last two years that there is little wonder that
increased interest is being taken in its pioduction in

these islands. From Messrs. Ide and Christie's monthly
circular concerning the London fibre market, dated

August 15, 1917, it appears that the shipment price of
Mexican sisal, which was 6Jc. per ft. in 191.5, had
reached 18|c. per ft. by the end of June 1917, on
a steady market.

Another fibre which may in the future, owing to

the extension of coco-nut cultivation form a West Indian

export ofsome importance is coir. The present market
value of this, according to the same circular referred

to above is from £30 to £50 per ton according to its

quality. Seeing that this fibre may be considered as

only a by-product of the coco-nut industry, the prices
seem to be distinctlv remunerative.

Machine for Eradicating Weeds by Burning.
In the Agricultural News, Vol. XIII, No. 32N, notice

was taken of a suggestion made in the Journal of the

Royal Horticultural Society, A.\\g\xsX,\9\-\^,t\\a.t weeds
could be eradicated from walks and paths by the use of

an ordinary plumber's blow lamp. At the Show of the

Royal Horticultural Society held in Manchester in 1916
Messrs. Stephen Ballard exhibited their Burning
^fachine made for destroying weeds between rows of

black currants, which they claimed they had done,
without the use of a hoe. In the front of the machine
there is a tank which holds 8 gallons of petroleum
sufficient for 1 acre, at a high pressure. Five inverted

blow lamps, similar to those used by painters, but

larger, are contained in five cannisters behind. These

project a flame, intensely hot, on to the soil below,

scorching up every weed on the surface, the makers
assert. The flame would naturally spread out at the

side, and thus damage the currant trees, but a slide

can be let down to the soil to avoid this. A smaller

machine for "destroying the weeds between rows of

strawberries was also shown. These machines are only
in the experimental stage, an-i are not on the market,
but they may have a great future before them, especially
where labour is scarce, though there are obvious draw-

backs attaching to their use.

Tanning Possibilities in Antigua.
At a meeting on August 3, 1917, of the Agricul-

tural and Commercial Society, Antigua, Mr. A. E.

Collens, the Acting Superintendent of Agriculture,
advocated the possibility of successfully tanning
leather locally, as a remunerative industry. He pointed
out that there was an ample supply for the purpose
of hides produced in the Presidency, the value

of hides exported in 1915 having been more than

£2,000, the local price of hides being 2d. per ft. As

regards the supply of tannin, there were many
common trees and shrubs in Antigua from which

tannin in ample abundance might be obtained. The
dried bark of the common mangrove contained 25 to

80 per cent, of tannin; the bark of the mango tree

contained from 20 to 30 or ev-n 40 per cent.; the bark

of the common acacia, known locally as 'cossie',
contained about 19 per cent., while the pods of the
same shrub if the seeds were removed, contained
as much as 55 to 60 per cent. Leather has been, and
is successfully tanned on a small scale in some of the
West Indian islands by using native tanning material,
and Mr. Collens thought that it might be well worth
while trying it in Antigua.

Cacao Thrips in Grenada.

At a special meeting of the Agricultural Board of

Grenada, Mr. F. W. Urich, Entomologist to the Board
of Agriculture in Trinidad, gave an informal account of
observations he had made during his visit to Grenada of
the distribution of cacao thrips. He had visited practi-
calh" all the localities where thrips gave trouble, and he
was pleased to state that conditions were not as bad as
he had expected. Attacks were worst on the western
and south-western coasts. He advocated the adoption
of spraying as the method of control, and explained the
methods applied by the Trinidad Board for inducing
and helping peasants to spray for thrips. Certain

predaceous insects occurring in Trinidad might be

usefully imported into Grenada.
Mr. Urich also referred to the possible danger from

black ants, which were fairly numerous in all parts of the
island.

The Hon. F. R. Harford, in thanking Mr. LTrich,
remarked that from what the latter had said it appeared
that the local Department of Agriculture had been

working along correct lines.

Plants Packed in Ice-

Sir Joseph Hooker,in his Himalayan Journals, Chap-
ter XXVII. refers to living plants packed in moss, and

transported in a frozen stale by one of the ice-ships
from North America. They were chiefly fruit trees,

apples, pears, peaches, currants, and gooseberries, with
beautiful plants of the Venus fl\--trap (Bionaia

muscipula). More perfect success never attended an

experiment; the plants were vigorous in bud, and the

day after they were released from their icy bonds,
the leaves sprouted and unfolded.

Mistaken Notions about Botanical Gardens

Sir Joseph Hooker, in the same book from which
the quotation above is taken says, in Chapter I: T was
rather surprised to find the Botanical Garden looked

upon by many of the Indian public, and even by some
of the better informed official men, as rather an

extravagant establishment, more ornamental than

useful. These persons seemed astonished to learn that;

its name was renowned throughout Europe, and that

during the first twenty years especially of Mr. Wallich's

superintendence, it had contributed more useful and
ornamental tropical plants to the public and private

gardens of the world than any establishment before or

since.'

Human nature is \ery much the same everywhere.
Similar opinions have been expressed in other places
besides India.
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INSECT NOTES.

SUGAR-CANE WHITE GRUBS IN

PORTO RICO.

It may be remembered that in recent numbers of

the Agricultural News an account was given of some white

grubs injuiious to sugarcane in Porto Rico, as studied by
Mr. Eugene G. Smyth of the Insular Experiment Station.

In the issue of July li mention was made of five species of

hard-back beetles (the larvae of which are white grubs),

and it was noted that four of these belonged to the genus

Phyllophat:a (or Lachnosterna) and one to the genus Phytalus.

Some of the methods of rearing white grub« were also given.

Under the date of July 28 appeared a summary of the life-

cycle and habits of the most important of these species, viz.

the sugarcane white grub (thyllophaga vavdinei). In the

issue of August 1 1 the natural enemies of these white grubs
in Porto Rico were reviewed. The results of the above

investigations were published in the Journal of the

Department of Agriculture of Porto Rico, Vol. I, No. 2, and

the details of the habits and life-cycles of the four remaining

species have recently appeared in Vol. I, No. 3 of the same

journal. The life-histories of these four species are very

similar to that of P. vajidinei given on July 28, so that it is

unnecessary to refer to them in detail. The notes on the

feeding habits of these species are of interest, however, and

are referred to below under each species.

The common white grub (F. pnrtoricensif) has a much
wider distribution in Porto Rico than P. mindiriei, occupying
at present approximately the eastern two-thirds of the i.sland.

It is not, however, very prominent as a pest of sugar-cane,

but has been found to be particularly injurious in the grub

stage to coffee groves and pine-apple plantations. The

damage to coSee groves is due to the fact that coffee is grown
under certain forest shade trees, to the leaves of which the

beetles are very partial. Mr. Smyth states that after

feeding, the beetles descend to the coffee trees beneath

the larger shade trees, burrow down into the soil in great

numbers at their bases, and there deposit their eggs
'The beetles do not feed upon the coffee foliage, but that

fact does not, however, prevent the larvae from attacking the

coffee roots.' As in the case of P. vandiuei, the adults of this

species, P. portoncensis, are sometimes very destructive to the

foliage of banana, casuarina, and flamboyant; they also feed

on the leaves of many other trees and plants, including Indian

almond, coco-nut, breadfruit, bamboo, avocado, cacao, and

mango.

There is one strange characteristic which has been noticed

in connexion with the feeding habits of this species, namely,
that large numbers of the a<lults are often found in the soil

at the bases of trees and weeds upon which they do not feed,

such as coffee or young citrus trees, while they are seldom

found »t the bases of certain trees to the foliage of which

they are very partial, such as banana and coco-nut trees.

This habit 'is explained by the fact that the beetles before

retiring to the soil for the day after feeding, take flight and

alight upon small trees or weeds, or upon any upright
object affording them a good fool purchase, down which they
crawl to the soil and enter it. Their holes are thus often

found around the bases of posts and dead weeds. Banana
trees are too smooth to offer good foot purchase, hence ihey
are not settled upon; and coco-nut palms are provided with a

heavy abutment of closely interwoven rooi.s at the base that

prevent the beetles from reaching the ground from them.'
. The south coast white grub (P. guarticana) is so called

from its occurrence in the Guanica District of the south-

west coast of Porto Rico, and so far it seems to be confined

to that locality. It is not of much importance as a sugar-
cane pest in comparison with P. vandinei, which aUo occurs

in the same district. Collections of beetles made from
March to June 1911 in cane fields showed that P. gaanicana
adults amounted to less than 1 per cent, of the total, the
remainder being adults of /'. vandinei. Outside of cane-

helds however, this species is just as abundant as

P. vandinei in the spring, and it was observed that this

species feeds mainly upon trees and planti not frequented
by the larger species, P. vatidinei; for instance, the adults of

P. guani'-ana are found abundant on leaves of Lantana
raiiiani, the black sage {Cordia cyiindi osi-achy i), and the

ucar tree (Bucida huceras)
—known in Antigua as Whitewood,

and in Barbados as White Cedar—which are all upland species

growing along fences or scattered through pasture land.

They also feed on tiie leaves of flamb lyant, casuarina,
tamarind, and guava, among others. It is thought thic the

grub of tliis species may be a sod-frequenter, preferring dry
upland soils, and that it has not yet got into the cane fields

to any extent

The citrus white grub (P. citri) gets its name from the

fact that, although it has a large variety of food-plants,
it is primarily a pest of citrus trees. The beetles feed on
the leaves of grape fruit and orange among other food-plants,
and the grubs injure the citrus roots, the damage being
more evident in the case of young trees than of old. This
seems to be the most widely distributed species of Phyl-
lophaga in Porto Rico. The citrus groves in the north and
west of the island suffer considerable damage from this pest,
and even such measures as spraying or hand collecting

appear to give only temporary relief. This species attacks
a large variety of trees and plants, and must be considered
an important general crop pest.

The little brown may-beetle {Phytalus insularis) is by
far the smallest of the five Porto Rican species of Melo-
lonthids. It is probably generally distributed over the
western two-thirds of the island, but is not of much
importance as a cane pest. Its life-cycle is similar to those
of Phyllopha^a, and occupies just about a year. Its range
of food- plants seems to be rather small as compared with the
other species, since the beetles are only recorded as

feeding on pigweed {Amarantfius spp.). Para grass (Panicum
harbinode), and Lantana involucrata, to any great extent.

N-VTUR.\L ENEMIES.

The insect and fungus enemies of the above four species
of white grubs, so far as they have been observed, are identical

with those given for P vundtnei in the Agricultural Neiaior
August 11, 1917. The predaceous wireworm (Pyroplurrus
luminosas) is the most important enemy of the grubs of

P. pwtoricensis and P. citri, but has not been observed in

relation to P. guanicana or P. insularis. The parasitic
Tachinid fly (Crypiomeigenia aurifacies) is u.seful against th«
adults of P. portoricensis, and it is thought that it may
attack P. citri Another Tachinid is known to be a useful

parasite of P. vandinei. but the other hosts of this fly have
not as yet been exactly determined.
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The green niuseardine fungus {Metarrhiziuni anisopliae)

attacks ihe adults of /^. porioricensis, P. yuanioina, and

P. citri in the experimental cages, and some of the immature

stages of these species also became infected with this fungus.

A large percentage of grubs in the breeding cages were

attacked and killed by a bacterial di.sease which is considered

to be identical with Micrococcus niprofaciens. But at no time

were grubs, collected in the cane fields or elsewhere out of-

doors, found affected by this disease. Whether the disease

is ever fatal to grubs under field conditions in Porto Rico is

a point that needs further investigation.
J.C.H.

WARBLE FLIES.

In the course of the article on Warble Flies in the last

number of the Agricultural News, October 6, 1917, reference

was made to the discovery t;hac the eggs of these pests are

not laid in the hides of cattle, but are fastened to the animal's

hairs, mainly those on the legs. It was also noted that the

life-history, as modified by this discovery, was given by

C. V. Riley in 1892. Since preparing the above article the

writer has come across a note in the la.st number of the Journal

or Ecmomic Emtoniology for August 1917, which throws

some further light on the subject and may be of interest in

this connexion. This note, which is reproduced below, is

contributed from Agassiz, British Columbia, by Hadwen,

who has made many valuable observations and e.xperiments

within recent years in connexion with the life-histories of

warble flies in Canada:—
'Credit to whom credit is due On a recent vi.'it to the

Bureau of Entomology, through the courtesy of Dr. L O.

Howard, the following facts were ascertained.

' Che anonymous person mentioned by C. V. Riley in his

article on the Ox Bot of the United States, 1892, was

Mr. F. O. Schaupp, of Shovel Mount, Texas a special field

agent of the United States Department of Agriculture.

Dr Howard kindly showed me a number of letters from

Mr. Schaupp, dated March 1892, proving conclusively that

he was the experimenter, ind that Riley merely recorded

his observations. The anonymity of tha' time was on

account of personal matters relating to Mr. Schaupp. The

principal reason for my writing this note is on account of

a somewhat severe criticism I made of the late Professor

Riley in Parasitology, 191-5, saying that his records were

not his own, and also to give credit to Mr. Schaupp for his

excellent and valuble experiments on the life-history of

H. linentum. Seeing that Professor Riley is dead, and that

Mr. Schaupp was buried at San Antonio on November

10, 1903, there seems to be no further necessity for keep-

ing his name secret. Mr. Schaupp was the first President

of the Brooklyn Entomological Society, and is well known

for his work in Entomology, e.speci41y on the Coleoptera.

In conclusion it might be m»ntioneH that Mr. Schaupp was

the first discoverer of the eggs of H. lineatum, and that he

also made some valuable noies on the method of ovipo.sition;

therefore I think that in future his name should be

mentioned in all articles relating to pist experiments on

warble-tties.'
t r. trJ.C.H.

LOCUSTS IN BRITISH GUIANA.
The South American locust (Schistocerca paranensis) is

a terrible scourge when it invades any agricultural district.

They are voracious in the extreme, and their powers of

destroying vegetation are unparalleled. Produced in count-

less swarms they cause immense damage from time to time

to cultivated crops in the Venezuelan States which border

the Gulf of Paria, and they have been known to invade

Trinidad in smaller hosts. One curious thing about them
is that they discriminate in the choice they make of plants
to devour, devoting unfortunat>'ly most of their attention to

crops most largely grown in the tropics. In a district

visited by swarms of this insect, coco-nut and banana trees

are stripped bare of their foliage; cassava, corn, and sugar-
cane are eaten to the ground; orange trees are badly damaged;
and although cacao trees are usually left alone, when other

food is scarce cacao flowers and young pods, and cacao beans

when drying are also attacked. The 'bois immortel' {Ery-
thrina umhrosa) planted as a shade for cacao trees is always

completely stripped of leaves when the locusts invade

a district.

It is no wonder that the Board of Agriculture in British

Guiana, in view of the invasion of certain districts of the

colony by swarms of these pests in the last month, has

issued an Order putting in force stringent measures for

dealing with the attack.

This Order, dated September 17, 1917, first defines certain

districts as infected areas within the meaning of the local

Plant Diseases and Pests (Prevention) Ordinance, 1914.

The Order then gives a short description of mature

winged insects, of the immature locusts, or 'hoppers', in the

wingless stages, and of the eggs, and where they are laid.

The following directicms are then laid down:—
(1) Kggs.

—The eggs as previously described must be

sought for, dug up and destroyed.

(2) Hoppers.—^he hoppers must be destroyed by:
—

(a) surrounding them with dry foliage or brush-

wood sprinkled with kerosene oil, and burning
them; or by

(6) driving them into a trench 2 feet wide and

3 feet deep into which kerosene oil has been

poured, the kerosene being lighted after the

hoppers are in the trench; or by

(c) driving them into drainage or other trenches

which contain water on whose surface kerosene

has been poured; or by

{d) driving them on to canvas sheets, bags, galvan-
ized iron sheets, banana leaves, young troolia

palm leaves, or other suitable surfaces which

have recently been smeared with coal tar or

other thick and sticky liquid,

(3) VegHalion.
—Vegetation in the immediate line of

advance of the hoppers must be poisoned by spraying oi

dusting it with one of the following arsenicals:—
(a) Arsenate of lead paste 4 lb.

Water 50 gallons.

(b) A mixture of 1 &. of Paris green and 5 tt>.

of slaked lime.

Certain officers of the Department of Science and

Agriculture are empowered to enter any lands within the

infected area for the purpose of the destruction of any locusts,

their eggs, and hoppers, which may be thereon, or for the

purpose of examination or enquiry into the presence of such

locusts, eggs, and hoppers, and into the steps which may
have been taken by the occupier of such land for the des-

truction of the pests.

In conclusion, the order prescribes the liability to

a penalty not exceedmg $100. of any person who obstructs

such authorized officers in the execution of their duties

or who fails to comply with the Order.

It is hoped that these strong measures will serve

to control the locust attacks, and to prevent their furthej

spread.
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GLEANINGS.

The Province of Quebec is the chief producer in Canada

•o/ maple sugar and syrup, says the Journal ofihe Royal Society

oj Arts, the total annual value of those two products being
about £400,000. Of the total yield the United States took

99 per cent, of the sugar and 50 per cent, of the syrup.

The (Queensland Agricultural Journal, .July 1917,

reports that Mr- C. Ross, Instructor in Fruit Culture, says
that in Queensland a deep rooted system for citrus and many
other fruit trees gives the best results, and surface roots

should be discouraged by continuous cultivation. Surface

roots are too susceptible to every climatic change.

The great secret of canning lies in complete sterilization.

The micro-organisms which are present in the air and in all

substances, and are the causes of rotting or decomposition,
must first be destroyed by heat, and then completely excluded

by sealing, so that they cannot renew their attempts to destroy
the food. (Bulletin No. :'98, Department of Agriculture,
•Commonwealth of Pennsylvania.)

Every year the people of Porto Kico consume over three

tinges as much wood as the forests of the island produce.
Or. at quantities of timber are cut or burned by the

tquatter to make a clearing which is abandoned after a few

years, and becomes a mere waste The charcoal burner is

also destroying the young growth needed to keep up the

foiest. (Bulletin No. AJi, United States Department of

Agriculture.)

The Wealth of India, for .June 1917, says that up to

the present time India has found it impossible to compete
with the cotton exports from .Jap.'.n, even though .Japan spins
these goods out of Indian cotton. During recent years the

volume of .Japanese cotton imports into India has been

steadily rising, and Japan has been steadily driving Indian

yarn and piece goods out of the China market. It is

uncertain whether the increase in the import duty on cotton

goods will help the Indian industry to ou.st .Japanese cotton

from India.

In a report of a special committee of the Board of

Agriculture of Trinidad are to be found valuable suggestions
for the encouragement of the rice industry in that island.

It is recomminded that the Department if Agriculture
should continue its trials of varieties of imported rice,

especially these from Piritish Guiana, India, and Louisana,
but that no general distribution of the .seed of such varieties

be made until it has I'cen shown i hat they are suited to

Ifical conditions, and give belter returns than those already
^rown. (BidUlin of the Dejiartinent of Agriculture of
.Trinidad and Tohago, Vol. XVI, Part 1.)

At a meeting of the Horticultural Club, PortofSpain,
Trinidad, September 13, Mr. Broadway said that he had
learnt that a chief difficulty in rearing roses in Trinidad was
too much moisture. He successfully overcame that difficulty

by digging trenches about 3 feet deep and as broad as he
wished, filling them up to 1 foot with large and small stones,
and the remaining 2 feet with about equal proportions of

soil and manure. As the result of this he succeeded in

growing roses which were all that could be desirad frora

the point of view of quantity and quality of blooms produced.
(The Port-of-Spain Gaiette, September 14, 1917.)

From an article in the Field, September 1, 1917, we
learn that the sugar planters and sugar-mill owners in
Natal are having their share of the economic trials of the

present time. Supplies for all chemicals required for sugar-

making are restricted, and their prices doubled and trebled,
while renewals and replacements of machinery, a very import-
ant item in all sugar mills, are in many cases unobtainable,
so that a breakdown may involve a complete stoppage for

an indefinite period. The extent of the unexecuted orders for

plant is indicated by the fact that one group of millowners

gave evidence at an inquiry that they had orders to the
value of £100,000 still unfilled.

India and the Crown Colonies concerned now have to

consider a scheme to provide aided colonization for East
Indians to British Guiana, Trinidad, Jamaica, and Fiji, to

replace the system of indentured labour which has been so

strongly objected to by Indian educated opinion. The
suggestion made in some quarters that the existing temporary
prohibition of Indian emigration should be made permanent
is entirely unrea.sonable. It would be unjust not only to the
colonies concerned, two at least of which are almost entirely

dependent for their prosperity upon labour supply from

India, but also to the thrifty peasant class of India, as well

as to their countrymen already settled in the colonies, and
therefore directly concernid in their prosperity. (The Times
Trade Supplement, September 1917.)

A meeting of the United British Oilfields of Trinidad

Company was held in London on September 4. Mr. H. N.

Benjamin, who presided, gave the following statistics of the

production for the year: 43,826 tons had been the output, an
increase of some 2,000 tons over that for 191.5; while, for the
firtt lialf of the current year, approximately 34,000 tons had
been produced This increa.se was explained by the fact that

early in 1917 they had obtained initial production from
several wells, but I hey had been unable to make the increase

permanent. The war had shown a very considerable demand
for oil, and the many uses to which it was put pointed to others
of a more peaceful nature which would be available to theui

in due course. (The Mor/iing Post, September -5. 1917.)

The London Globe dated September 6, 1917, in dealing
with the pine-apple industry, says that while pineapples have
lona been grown in the warmer parts of South Africa for

local consumption, nothing has yet been done in the way of

starting a tinned pine apple .industry on the spot. In

Johannesburg there is actually a considerable sale of tinned

pineapples imported all the way from Haw.iii. The British

Empire Produceis' Organization learns, however, that

a pineapple canning establishni'^nt is at last being set up
in South Africa, and this should be the forerunner of many
others, and of a big export trade The Straits Settlements
is the only tropical British possession which has as yet
developed a big industry in the tinned pr.jduct, exporiing
over .£300,000 worth annually.



Vol. XVI. No. 404. THE AGEICULTURAL NEWS .333

UTILIZATION OF WASTE WOOD.
Some years ago it was pointed out in an article published

in the Bullettn of the Imperial Listitttte (1909, 7, 13) that

the distillation of wood is an industry that might well be
extended in the British Empire. At that time the industry
was in operation in Canada and Austrilia, and its possibilities

in Natal and India were suggested. Wood distillation at the

present time is being carried on at a number of places in the
United Kingdom, notably at the Government Works in the
Forest of Dean, Gloucestershire; but, as is stated in the Bulle-

tin for October-December 191 6, this country is largely depend-
ent on foreign countries for its supplies ot wood distillation

products, which include acetate of lime, acetic acid, acetone,

methyl alcohol, and wood tar; and tables are given in the

publication last quoted, showing the imports of these products
into the United Kingdom during the last three years. From
these tables it is seen that the only country of the Empire
which supplies the United Kingdom with any of these

products is Canada.

In view of the fact that acetone is at present required
in large quantities for the manufacture of propellant

explosive.s, the dependence on foreign countries for these

supplies is rightly regarded as unsatisfactory. It is pointed
out, however, in the Bulletin last mentioned, that during the

last year or two, the question of the destructive distillation

of wood and other vegetable substances has been taken up
in certain British countries. {Agricultural News, Vol. XVI,
No 388, p. 71.) For example, the possibility of utilizing the

wattle wood which accumulates in connexion with the wattle-

bark industry in the East Africa Protectorate, has also been

considered, and a consignment of this wood, as well as of

olive wood, which is used as fuel in the Protectorate, was
sent to the Imperial Institute early last year in order that

distillation trials might be carried out. A table summarizing
the detailed results shows that these woods yielded the

following products:-^
Black Wattle, Olive wood,

1 ton. 1 ton.

Acetic acid 4'7 per cent. 3 per cent.

Equivalent to acetate

of lime 6-2 „ „
'

4-0 „ „

Methyl alcohol 12 „ „ 16 „ „

Tar, separated 60 „ „ 7 4 „ „
Charcoal 27 ,, ,, 29

,, ,,

From a comparison of the probable yield and value of

the various products obtainable from a ton of each of the

above wood.s, with the actual yields and values of the

products obtained at a modern factory in the United Kingdom
distilling oak wood, it appears that, on the basis lA the prices
obtainable in .June 1914, which may be regarded as normal,
both wattle wood and olive wood show a slight advaut.age
over oak wood, and should therefore be at least as |irofitable to

distil. And it is argued that as large quantities of acetate

of lime and wood spirit are used in the United Kingdom,
considerable ijuantities being imported from the United
States and elsewhere, theie would be no difficulty about

finding a market in the United Kingdom for these products
from East Africa, if a wood distillation industry were
started in that Protectorate.

It would appear from the foregoing that the possibilities

for the development of a new and remunerative industry in

the East Africa Protectorate are considerable.

We might add that increased attention is being given to

eisal cultivation in .some parts of the West Indies, and it

would not be improbable for the fermentation of sisal waste as

an industry to be undertaken. Results obtained from the

fermentation of this material in British East -Africa were

published in the number of this Journal above quoted.

TWO POSSIBLE SUBSTITUTES FOR
SQUASHES.

The natural order of plants to whish the name Cucur-
bitaeeae is given contains many which are grown in almost
every country of the world as affording palatable, wholesome
succulent fruits or vegetables, such as pumpkins and squashes,-
cucumbers and melon.s. On the other hand, some of the

genera of the order, such as Bryonia and Colocynth, possess
poisonoijs qualities. There are, however, some genera
the fruits of which, though valued in certain places as
articles of food, are either generally unknown or unutilized
for that purpose.

Among these is Momordica Charantia, known in
the West Indies under various names, 'balsam apple' in some
islands, 'maiden apple' in others. This plant is a rapid
growing annual creeper, very ornamental both in foliage and
flower, and its bright yellow fruits with their crimson seeds

are, perhaps, its most ornamental feature The only use
made of the fruit in the West Indies, as far aa the writer
is aware, is that they are sometimes pickled when creen.
In the eastern tropics, however, where the plant is indigenous,
it is regularly cultivated, and its fruit used for food.

"

From
a paper in the Philippine Agriculturist ant Forester

February 1917, it appears that superior varieties are grown
in those islands the ripe fruit of which is from 6 to 8 inches
in length, and white in.stead of being bright yellow, and which
finds ready sale in the local markets. These fruits are generally
used, we learn from the same source, 'for salads and in
a curry with fish. In the Philippines the leaves are used
al,so in curry with fish or meat,'

We regret that we have no information as to the stage
at which the fruits are so used, as some of our readers

might like to e.xperiment in this direotio i with a view to

adding another item to their list of edible delicacies. It

ought to be remembered, however, that the seeds and their

sticky red covering have a disagreeable taste, and they
should be reuioved before making experiments with the
outer part. The probability is that the fruit is made use of

before it is ripe, as is the case with cucumbers.
Another plant of the same order, which has also

been introduced into the West Indies from the eastern

tropics, is Luffa cylindrica, known in these islands as
'Strainer vine'. When the gourd-like fruits of this

climber are fully ripe they contain a mass of netted

fibre, which is often used as a bath sponge, or as a
wide-meshed strainer; hence the local name. But like the

.Momordica, the fruits of the Luffa are used as a vegetable in

the east. For this purpose they must be picked when young,
becaus3 the fibrous intermil structure begins to develop as
the fruit matures, and it then becomes quite uneatable.
In the Philippines, where it is cultivated in market gardens
quite extensively, the green fruit is cooked with meat,
and used in making soup. A distinguished botanist,
Dr Roxburgh, has slid that when 'peeled, boiled, and
dres'ed with butter, pepper, and salt, this vegetable fruit

is (inly a little inferior to green peas.' Perhaps ihe Doctor's

gastronomic discernment was not quite equal to his botanic

knowledge, but the fact that the fruit of the Luffa is recog-
nized in many places as a pleas mt and wholesome article

of food, makes it deserving of a trial in this way on West
Indian tables.

A sisal growers' association has been formed in the

Cayman Island.s, and loans are to be made from local funds
to enable the people, who are extremely poor, to prepare
their lands, and to purchase suckers for growing this fibre-

yielding plant. (The Field, for August 18, 1917.)
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PLANT DISEASES.

The following report of the Mycologist of the Depart-

ment, Mr. W. Nowell, D. I. C, on a recent visit to Dominica,

has been printed in the Dominica Official Gazette, August
27, 1917, and is here reproduced:

—
BRACKET FUNGI OF LIME TREES.

The fungi found occupying the stems and branches of the

trees are to be regarded, according to my observations, as

obtaining a foothold in the first place only on dead branches,

and then functioning largely as saprophytes, and at most, in

a certain type of cases, as weak parasites principally affecting

the wood. The bark of dead or dying branches is usually

found to be infected with smaller fungi of which Xectria and

Siilbum spp. are the most noticeable.

The damage done, however, arises almost entirely from

the destruction of the woody framework of the tree, and not

from any direct attack on the active tissues of the bark and

young wood. The destruction is probably largely due to the

mycelium of the bracket fungi in question.

They are able to establish themselves on any dead stub

left from ihe failure of a branch or from careless pruning, no

matter how healthy the tree may be. But the subsequent

progress of the infestation depends on the condition of the

adjoining parts. In vigorous trees the decay is arrested

when the living branch is reached. Even the wood shows

considerable powers of resistance. It rots .slowly where it is

exposed, and, unless the wound is trimmed so as to permit
the bark to grow over it, there is produced in time an

unsightly cavity, but the process is no more than goes on in

any tree not carefully trimmed, and unless the wound is a

particularly large one, it does not produce serious results

for a long time.

The less vigorous the tree, the less resistant is its wood

to decay, and the extreme cases of fungus infestation are to

be seen in fields where, after the trees have attained to

a good development from the original humus content of the

soil, or from the practice of a good system of manuring, the

fertility of the soil has then been allowed to run out, and

the trees are no longer sufficiently nourished. The policy of

substituting sulphate of ammonia, without any packing of

humus- building material, for pen manuie, mulch, and other

organic manures is ckarly seen in some cases to have

produced this effect. In other cases it has come about from

complete neglect of manuring, combined with careless

treatment of the .soil in the way of ignoring drainage, and,

in some instances, packing it by the constant pasturing of

cattle. As starvation takes effect one or more sections of the

trees begin to die back branch by branch, and not only the

dead, but the failing branches become infested with fungi.

The removal of the dead branches doe.s little to arrest the

process; the wood of the next larger branch or stem is

usually already infected, and offers little resistance to the

progress of decay. In the course of time the base of the

tree is reached by way of the stem or stems involved, and

permanent restoration is no longer possible. Growth is

usually continued by suckers put out around the base, which

may attain to a considerable size, and give the tree a renewed

lea-'e of life. In time the rotting of the central part of the

on wn. due to the downward extension of deov from the

original stem, destroys the connexion between the suckers,

depriving them of mechanical support, and leaving thenL
with exposed wood on their inner sides in the neighbourhood
of soil level. They are rarely able to establish themselves as

permanent stems, and sooner or later, from the weight of the

crop or the force of the wind, they fall outward, or are

broken off The process of failure thus outlined is a

gradual one, commonly extending over some years, and seems
in consequence to be usually regarded with indifference, until

the end result appears. There is, even in the worst cases of

this type seen in Dominica, no question of any quick des-

truction of trees, such as is produced by an active parasite
like Eosellinia.

It has been further noted in cases where lime trees have
been grown on poorish land, and without manure, and have
in consequence grown slowly from the beginning, that

although they n"ay develop dead branches in the course of

time, their wood does not appear to be nearly so susceptible
of decay as is the case with trees which have grown more

quickly. The lime will often live, and remain healthy for

a long time under hard conditions, but seems to be particu-

larly liable to suffer as a result of irregularities in the
conditions. This should be kept in mind in constructing
a policy for the distribution of the manure available for an
estate.

The remedial and preventive measures which should be

adopted are clearly indicated. In fields where die-back is in

evidence, or where small and scanty foliage shows that the

trees are lacking in vigour, the first essential is to restore the

fertility of the soil. If it has become consolidated, or is

covered with a firm sod it should be lightly forked; as much
organic material as can be obtained in the shape of pen
manure, mulch, cotton-seed meal, lime seeds, and sheep
manure should be applied; the weed growth, if rank, may be
cutlassed and used as mulch towards the end of the wet
season Leguminous cover crops may be grown if there is

light enough for their development.

At the same time the work of clearing the trees of dead
and sickly branches should begin. Men who have received

elementary instruction in this work should be kept to it as

much as possible, and it will be necessary that a responsible

person who understands the lines of action should direct it.

It is proposed to issue shortly from this ( )ffice a pamphlet
setting out the main principles of tree surgery, such as are

here involved. In outline they are as follows:—
(a) To cut back to a living branch or stem which seems

likely to survive, and to have vigour enough to cover the

wound. The most frequent mistake made lies in not cutting
back far enough; the upper dead portion of a branch is

removed, a sickly lower section being left because it still

has green leave.s, or carries a few limes. This in turn dies

back, and the process is repeated. If at the first essay the
cut is made behind the failing section, there is a prospect
of stopping the die-back in one operation.

(b) To trim the wound so that it is as far as possible
Hush with the surface of the branch or stem remaining.
Plain saw cuts rarely accomplish this, and should be
trimmed with a hatchet, a chisel, or a cutlass into conformity.
This usually means a bigger wound, but it is better to expose
more surface which will easily cover than to leave a project-

ing lip which is out of the circulation of the sap, and will

probably decay.

(c) Protect the exposed wound from ants, woodants,
and fungi, until the bark has time to cover it. Asphalt
paint, resin petroleum, resin wa.sh, carbolincuin, or ordinary
white lead ])aint maj' be used for this purpose. The last

mentioned is perhaps the least satisfactory. Coal tar
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should not be used on citrus trees; some consistent of it

•appears to penetrate the bark, and check the growth of
the cambium. Cavities which cannot be cut out should
•be cleaned, dressed with carbolineum, and filled with cement
to make a level surface for the bark to cover.

As already indicated, when decay has invaded the base
•of the tree a permanent repair is no longer possible. The
•life of the remaining parts may, however, be much prolonged
in many cases, if it is considered worth while, by cleaning
and smoothing off the wood which remains sound, and

coaling it with a preservative. As the soil moisture greatly
hastens decay in this region, it is usually advisable to draw

away the earth from the crown, and keep its neighbourhood
clear of sheltering weeds.

This report will be concluded in our next issue.

WEST INDIAN PRODUCTS.

DRUGS AND SPICES ON THE LONDON
MARKET.

Mr. J. R. Jackson, A.L.S., has forwarded the fol-

lowing report on the London drug and spice markets
for the month of August 1917:—^

In times of peace and prosperity the month of August
is always a period ( f slackness in the produce markets, as

well as in all other industries. Last year, however, the holiday
season was scarcely recognized, depression both in trade and
manufactures being general, but after the lapse of twelve

strenuous months, the necessity of some change from work
weariness has been felt, and though there has been a holiday
air among the people, the general tone of the produce
markets continues that of depression, with very few changes
either in supply or demand from our record for July. The

following are the chief items of interest.

niN(iEE.

Quite at the beginning of the month ginger was

represented at auction by 300 bags of fair washed rough
Cochin, all of which were bought in at 72s. per cwt: 128

bags of rough brown Calicut were also bought in at 70s

Good limed Japanese, of which 33G bags were offered, were
held at 45s., and for 100 bags of fair Sierra Leone 60s.

was asked. A fortnight later the sales and prices of ginger
were as follows: good common Jamaica 87s. 6c?. to 92s. 6rf.,

and medium to good 95s. to 100s. Limed washed rough
Cochin fetched 65s., and brown rough Calicut was bought
in at 72s. At the last auction on the 29th there was a very

quiet market, when 300 bags of. washed rough Cochin
•were bought in at 70s., 17S packages of brown rough
Calicut at 65s., and 152 bags of limed Japanese at 45s.

per cwt.

SARSAPAEILLA.

The offerings of sarsaparilla at auction on the 23rd

of the month were as follows; grey Jamaica 31 bales,

Mexican 25, and native Jamaica 21. None of the grey
Jamaica was disposed of, but it was rumoured that the price
demanded was 3s. 9^^. Of the native Jamaica 14 bales

found purchasers, 2s. being paid for dull yellow, and 2s. 2d.

to 2s 3rf. for dull red to fair mi.Ked. Five bales of the

Mexican were also .sold, fetching Is -"'rf. per lb.

CITRIC ACID, PIMENTO, LIME .JUICE, LIME OIL, TAMARINDS,
CASHEW NUTS, KOLA, AND NUTMEOS.

At the opening of the month citric acid was quoted
at 3s, 3d to .3s 4d. per a. At the middle of the month,
owing to large arrivals, it became easier, and at the close it
had declined to 3s. 2W. to 3s. M. Pimento was represented
at the first auction, on the 2nd of the month by 253 bags,
all of which were bought in at from 3|d. to 3^-* per ft.

At the last auction on the .30th of the "month 1.50 bags
of fair quality were brought forward, but were all

bought in at 3s. \d. per R. Lime oil was reported in the
middle of the month to be somewhat easier. West Indian
distilled being obtainable at 7s. %d. per ft). Of lime juice
large stocks are reported as being on hand, 3s. per gallon
being asked for good Jamaica. New crop Barbados

tajnarinds
were offered at the beginning of the month at

37s. 6d per cwt. in bond. A fortnight later a scarcity was
reported, and 40s. per cwt. in bond was demanded. Cashew
nuts were in abundance at the auction on the 23rd
of the month, 63 packages being offered, and 45 sold:
70s. per cwt. was the price demanded for the remain-
der. At the same auction 3 packages of West Indian
kola were offered, and one sold at 6(;. per lb. for fair
West Indian halves. At the last auction of the month,
namely the 30th, 460 packages of nutmegs from Java were
offered, and sold at an increase of from \d. to \\d. per BE),

on previous rates. At the same auction 150' bags of

pimento were offered, but were all bought in at 3^d
per R).

DEPARTMENT NEWS.
The Imperial Commissioner of Agriculture for the

West Indies returned to Barbados on Wednesday,
October 17, 1917, from an official visit to St. Vincent.

Mr. W. No well, D.I.C., Mycologist on the Staff of
the Imperial Department of Agriculture, left Barbados
for St. Vincent on Wednesday, October 17, 1917, for the

purpose of investigating diseases of cotton and
other plants. Mr. Nowell is e.xpected to spend four
weeks in that island.

A special appropriation has been made by the

Advisory Committee of the Department for Scientific

and Industrial Research, to enable the Imperial Commis-
sioner of Agriculture to retain the services of Mr. S C.

Harland, B. Sc, Assistant Agricultural Superintendent,
St. Vincent, for the purpose of continuing special

investigations in relation to cotton.

It is stated that the leading Swiss hydro-electrical works
are now in a po.sition to manufacture alcohol on a large scale

by the treatment of calcium carbide with hydrogen derived

from the electrolytic decomposition of water. These works
are so favourably situated as regards abundant water power
that they will be able to sell pure industrial alcohol at

•$10804 per metric ton of 2,204-6 Bb.. and a spirit of sncond

quality at .f102'68 per metric ton—far less than the S^viss

Confederation now pays for imported spirit. (The Ve<funie'y
and EssKiilial Oil Record, August 1917.)
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MARKET REPORTS.

London,—The West India Committee Cikculak,

September 6, 1917.

Arrowroot—5|c/. to 0|(/.

Balata—Block, no quotations; Sheet, 3/9.
Beeswax—No quotations.
Cacao—Trinidad, no quotations; Grenada, no quotations;

Jamaica, no quotations.
CoFi-EE—Jamaica, no quotations.
Copra—£46.
Cotton—Fully Fine, no quotations; Floridas, no quota-

tions; West Indian Sea Island, no quotations.
Fruit—Bananas, no quotations; Oranges, no quotations.
Fustic—No quotations.
Ginger—Jamaica, no quotations.
Honey—Jamaica, no quotations.
laiNGLASs—No quotations.
LiuE Juice—Kaw, 2/ti to 2/9; concentrated, £30; Otto of

lime (hand-pressed), 16/- per fti.

Logwood—No quotations.
Mace— 2/- to 2/3 per ft.

Nutmegs— Is.

PiBlENTO—3f rf. to 3|d. per ft.

Rubber—Para, fine hard, no quotations; fine soft, no

quotations; Castilloa, no quotations.
Rum—Jamaica, no quotations.

New York.—Messrs. Gillespie Bros, ife Co., September

26. 1917.

Cacao—Caracas, 12|c. to 1:4c. ; Grenada, 12Jc. to 12|c.;

Trinidad, 12|c. to 13c. ; Jamaica, 10^0. to 10§c.

Coco-NUTS—Jamaica and Ti'inidad selects, $41 '0(1 to

?42-00; culls, $26-00 to $2.'<00 per M.;
Coffee—Jamaica, 9Jc. to lie. per ft.

Ginger—17c. to 20c. per ft.

Goat Skins—Jamaica, 60c.
; Antigua and Barbados, 55c.

to 6(ic.; St. Thomas and St. Kitts, 50c. 10 65c.

per ft.

Grape Fruit—Jamaica, S2(iO to J4-50 per box.

Limes—$4 '75 to $576 per l)rl.

Mace—38c. to 42c. per ft.

Nutmegs—20c. to 21c.

Oranges—$2-50 to $3-25.

Pimento—5ic. to 5|c. per ft.

SuoAB—Centrifugals, 96% 6 •90c; Muscovados, 89°, 6-64c. ;

Molasses. 89°, 5 -880. all duty paid.

Trinidad.—Messrs. Gordon, Grant & Co., August 24'

1917.

Cacao—Venezuelan, $13o0; Trinidad, 112-60 to fl3-0O.

Coco-nut Oil—$1 '25 per Imperial gallon.

Coffee—Venezuelan, 12c. per ft.

Copra—No quotations.
Dhal—No quotations.
Onions—J7 00 per 100 ft.

Peas, Split—$11-00 to $12 00 per bag.

Potatoes—English, $5-00 per 100 ft.

Rice—Yellow, $10-(M) to $10-75; White, $7*00 per bag.

Sugar—American crushed, no quotations.

Barbados.—Messrs. T. S. Garraway k Co., October

2, 1917.

Arrowroot^$8 -00 per 100 ft.

Cacao—SIO -50 to $11-00 per 100 ft.

Coco-nuts—$36 00 husked nuts.
Hay—No quotations.
Manures—Nitrate of soda, no quotations; Cacao manure,

no quotations; Sulphate of ammonia, no quotations.
Molasses—No quotations.
Onions—$9-00.

Peas, Split—No quotations; Canada, no quotations.
Potatoes—.88-26 to $11 20
Rice—Ballam, $10-50 to $11 20 per 180 ft.; Patna, no

quotations; Rangoon, no quotations.
SuoAR^Muscovado centrifugals, $6-50.

British Q-uiana.—Messrs. Wieting i Richtbr; Measra.

Sandbach, Parker & Co.

ARTICLES.

Arrowroot—St. Vincent

Balata—Venezuela block
Demerara sheet

Oaoao—Native
Cassava—
Cassava Starch—
Coco-nuts—

OoyfEE—Creole

Jamaica and Rio
Liberian

Dhal—
Green Dhal

Eddobs—
Molasses—Yellow
Onions—Teneriffe

Madeira
Peas-Split

Marseillos
Plantains—
Potatoes—Nova Scotia

Lisbon

PoTATOES-Sweet, B'bados

Rice—Ballam
Creole

Tannias—
Yams—White

Buck
Sugar—Dark crystals

YeUow
White
Molasses

Timber—Grebnheart
Wallaba ahingli

,, Cordwood

Messrs. Wieting
&" RiCHTER.

Messrs. SajiS'

BACH, PaSXSB.
& Co.
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FOR SALE. DEPARTWIENT PUBLICATIONS.

A SISAL FACTORY, HANDBOOK SERIES.

Complete, Modern, and in perfect order.
— —

Fop paPticulaPS apply to :
— Insect Pests of the Lesser Antilles. Pp. 210, Figs. 185,

Price (unbound) Is. 3d. Bound in cloth, 23. 3d.

Plantageselskabet Dansk Vestindien,

Christiansted, St. Croix,

Virgin Islands of U.S.A.

Lime Cultivation 'in the West Indies. Pp. 136, Figs.
1 7. Price (unbound) 9c?. Bound in cloth, 1«. Sd.

Cotton Cultivation in the West Indies. Pp. 118, Figs.
35 Price (unbound) 9d. Bound in cloth. Is. 8d

Publications on sale of the Imperial Department of Agriculture

FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as is.sued, price Is. each. Post free. Is. 2d.j
Volumes II, III, IV, V, VI, VII, VIU, IX, X, XI, XII, XIU, XIV and XV:— Price 2s. each; Post free 2s. 8d., where

complete. (Ill; 2. TV, 3; and V, 2 and 3 are out of print.)
Volume XV, No. 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.
Volume XVI, Nos. 1 and 2. Containing Papers on general s'.ibjects.

HANDBOOK AND PAMPHLET SERIES.
The Pamphlets and Handbooks 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 sugar-cane and manures, the fuU official reports of which have only a limited circulation. The number
issued up to the present time is eighty-two.

The 'AGRICULTURAL NEWS': A Fortnightly Review.

The '

Agl'icultural 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, J ^. The subscription price, including postage, 'is

2». 2d per half-year, or 3s. 3d. per annum. Volumes IV to XII 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 tor

eopies are to he addressed to t/ie A'/ents, not to the Department.

Agents.

The following have been appointed Agents for the sale of the publications
of the Department:

—
London: Messrs. Dulau A Co., 37, Soho Square, W. Grenada: Me»sr.». Thos. Lawlor k Co., St. George.

West Ikdia Committee, l-J, Seething Lane. St. Vincent: Mr. J. D. Bonadie, "Times' Office.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. K. W. Niles, Botanic Station.

Jamaica: The Educ.AlTIOxal Si iply Company, 16, King Dominica: Mr. J. R. H. Bridgew.^tek, Roseau.

Street, Kingston. Mwitserrat: Mr. W. Kobson, Botanic Station.

British Guiana: Tbe Ar.;; -. " Ltd., Georgetown. Antigua: Mr. S. D. M-U-one, St. John's.

Trinidad: Messrs. Muir-Mabshalt. & Co., Port-of-Spain. St. Kitts: Tm: I!.^;le and Book Supply Agency, Bassetbeee.

Ttlago: Mr. C. L. Pi.A.5E\fA>>-, S-.irborough.
• Nevis: Messrs. ilow ell, Bros., Charlestown.

Canada: Lf(vjs W. Clemens, 81, Yonge Street, (Fif y:-.!
Bank Building) Toronto.
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THE BEST MANURE FOR COLONIAL USE
IS-

Dissolved (Soluble) Guano
<.

FOR SUaAK'CANE AIND OE^NERAL USE.
:'RADE MARK.

APPLY TO LOCAL AGENTS OR DIRECT TO:-

The Ang*lo-Continental Guano

Works, Ltd.
Dock House, Billiter Street, London, E.G.

Barbados Ag-ents: James A. Lynch &; Co., Ltd., Bpidg-etowu.

Department of Science and Agriculture,!

GOVERNMENT LABORATORY.
1st ASSISTANT ANALYST.

Halary, $/,::100 [jer annum, rlsiny to Sl,44(' by $7ii.

(On the Fixed Establishment.)

Applications are invited from candidates for the above

post, who should be between twenty-three and thirty-six years
of age. Experience in the examination of food-stuffs for

adulteration, of spirits for strength, obscuration, and purity, in

the polarization of sugars and molasse.s, in the analyses of soils,

manures, and agricultural products generally is essential.

Candidates must submit with their applications, details

of their training and experience in t'hemistry and Physics
and in practical analytical work, accoiiipanied, if feasible, by

copies of their diplomas from the institutions where trained, and

of testimonials issued by an official laboratory or by an

analyst of standing, copies of satisfactory certificates of

health and of character, together with copies of not more than
j

three testimonials from their present and former employers. !

DUTIES. To control, under the direction of tiie Govern-

ment Analyst, the routine work of the Government Laboratory, |

and to make analyses of samples submitted under the Sale of i

Food and Drugs Ordinance, the Customs Ordinance, and the
|

Spirits Ordinance, as well as of sugars, other sugar-cane ]

products, soils, manures, and agricultural and mineral products.

Applications should be addresseil to the Director of

Science and Agriculture on or before October 31, 1917.

J. B. HARRISON,
Director of Science it Agriculture.

BORDEAUX MIXTURE.
For use in mixing the above, we stock

SULPHATE OF COPPER.
Bordeaux is recognized as the best mixture for destroy

ing fungous pests on the rind of the cane plant prior to

planting.

Assure a good spring, by using this mixture.

To be obtained from

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

WHITE PARK,
BRIDaETOWN. BARBADOS.

JUST ISSUED

WEST INDIAN BULLETIN,
VoL XVI, No. 3.

Containing paper.s wl.ich deal principally with Cotton
Cultivation and Cotton Fe^ts; and Notes on the Hurricanes of

last year in the West ludit- i, etc., etc. J

To be obtained ft om the agents foi' thsj sale
of the publications of this Department.

PRICE 6d. each. — POST FREE, 8d.

Printed at Office ofr^^Agricidtuml Reporter, 4, High Street, Bridger.oiiro, Barbados.
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R. M. S. P,

MAIL, PASSENGER & CARGO SERVICES

FROM THE

WEST INDIES
TO

THE UNITED KINGDOM

CANADA

DEMERARA &, PARAMARIBO

PANAMA CANAL & PACIFIC PORTS

PORTS OF CALL
Azores.

rSt. Vincent, St. Lucia, Dominica,
-^
Montserrat, Antigua, St. Kitts,

[Bermuda, Halifax, N. S., & St. John (N.B.)

Grenada & Trinidad.

[Trinidad, Puerto Colombia,
-Cartagena, Colon, Panama,
[Callao, Iquique, Antofagasta & Valparaiso.

REGULAR MAIL, PASSENGER AND CARGO SER^^CES FRO'M THE
UNITED KINGDOM TO

BRAZIL, URUGUAY & ARGENTINA

Via Spain, Portugal, Madeira & St. Vincent.

REGULAR SAILINGS FROM THE UNITED KINGDOM TU

. MOROCCO, CANARY ISLANDS & MADEIRA,

STRAITS SETTLEMENTS, HONG-KONG, CHINA 3^2^^^^!^^
& JAPAN.

S!-J^I.--_; -- S;^ji

Head Office : 18, Moorg^ate Street, London.
Branches at BARBADOS, Trinidad, Tobago, Oemerara, -^.i Jamaica, lintilla, New York, Halifax N.3., Buenos Aires, Santos, Sao Pwl«

nti) de Janeiro, Madrid, etc.
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How Ticks

Reduce the Milk Yield

An Important Matter for Owners of Dairy Herds

VMt foBewtng information h laktn from Farmers' !B»ll'tin, No. 639, istaei- officially by the "Dcparlment of Agriculture of the VnileJ States.

The actnal amount of hum which ticks do to cattle is no longer a matter of mere conjecture. But the need of definite knowledge on thi> subject

led dw DefMitmcDt to coodoct some experiiaenis on the effect of the tick on milk production and on the body weights of dairy catde.

RESULTS OF EXPERIMENTS
Forty cows were cimded into 2 lots of 20. each of which was producing practically the same amount of millc« and was given the same feed and

care fctf an average of 152 days, doring the season most favourable to the development of ticks.

One of the lots in each csperiacot wis aUowed to become infested with ticks, while another was kept free from them— in one case by spraying

and in another by dippii^.

The main results of the experiment were as follows :

1. Cows carrying ticks did not hold up so well in milk flow as cows kept free from ticks, and did not increase their How of milk when the

feed was increased, as did the tick-free cows.

2. At the close of the experiment the cows lightly infested with ticks were pr<siucing 181' '^^^ "^>'^ ^a" ^e cows kept free from ticks,

practically 1^ pints less per cow per day. [

3. At the end of the experiments the cows heavily infested with ticks were producing 42.4% less milk than the lick free cows, or nearly

one-half gallon less per head per day.

4* During the experiment period of one of the tests, which included 20 cows, the heavily infested cows lost an average of 9.3 pounds in;

weight, while the tick free cows gained an average of 44.2 pounds, although both were fed alike.

THE COST OF FEEDING TICKS
I

If • pen keeper or dairyman with 20 cows, each producing 8 quarts of milk a day, should let them become lightly infested with ticks, the milk

production would be decreased to the extent of 1^ quarts a day for each cow. !

At as low an estimate of 20 cents, a gallon or 5 cents, a quart, this would amount to 7v cents, or ^ 1 .50 for the entire herd of 20 cows each day. >

If the tick infestation were heavy the reduction in the milk yield would be 3.3 quarts a day for each cow, equal to 17 cents, in milk values.

This would amoant to $ 3.40 a day for the herd of 20 cows.

The following is an actual experience of a dairyman in a very heavily tick infested territory, which strikingly illustrates how heavy is the

cost of feeding ticks.

Laic in tile season when hb cows were covered with ticks, the cattle were dipped and the ticks killed. One week aher dipping the 42 cows

in his herd gave 10 galloiu of milk more than before dipping. This was an increase of 16.6 « and as the milk was bringing 33 cent*, a

(aBon tlie esira 10 galfecu WH* woitli f 3.50. f-ience, as a result of being freed from tick^ by dipping, the same 42 cows, on the same ttei,

pmdacad cm mBi mtamt t» JatWli tfae dairyman's profits by $3.50 per day, or ? 1277.50 per annum.

IT COSTS MORE TO FEED TICKS THAN TO KILL THEM
-_. wiQ woA together the ticks can be eradicated. Complete eradication, and not mereif wppre
Hm <iippiag tank, or spraying machine, nukes the work easy, effective and practical.

.*eMtm i

COOPER'S CATTLE TICK DIP

Hm ncmotd th* official approoul of tht faihsmng Camnlrimi
Mm of South Africa Narthern Rhodesia. Brazil, BuaMaai,

Nyasaiaod, Swazilaid, Soolhcrn fikodesU. Madagascar,

0rltl(;h East Africa, German East Africa, Pertagocae Eaat Africa,

^rtujuese West Africa, Ejypt. Artentine Republic, QaeciMlMt,

United States of America, New Sautb Walei,

Northern Territory of Aottralia.

M.n f-: rers : V/ILLIAM COOPER &
tKAi^Ji,.S' TaroBto. CLic^^u. Sydney, HeikMiM, Aarkhad. Bwaet Aim, Voatc Vidcc, Ponta Aroiaa, East Lrada^ Odiaw.

WEST INDIAN AGENTS ;

arr.KITTS: 5. L. H«Ts(«r4 &Ce. ANTIGUA: Bennett, Br. »•" * Ca.

JAMAICA: D. Henderson & Co., Kingston.
QKENADA: Thomson. Hankev & Co.

BARBADOS: Barbados Co-operative Cotton Co.. Ltd.
BAHAMAS: W. N. Twynam, Nassau.

TRINIDAD: T. Oeddes Urant. Port ol Spain.
BRITISH GUIANA: Sandbach, Parker & Co.

Vr. VIMCBNT: Carta A Co., KinKstown. NEVIS: 5. D. Mnlone.
BANISH WEST INDIES: A. Sclimleg:elaw, St. Croix.

•NTAERKAT: W. Ucwellyn Wall. DOMINICA: Han. H. A. Framptoo.
3T. LUCIA: Barnard Sons * C*., Castries. ^

NEPHEWS, Berkhamsted, England.
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Infertility
under Trees.

.ANY trees in the tropics, notably the tam-

|afind and the West Indian evergreen {Ficus
• nitida), are well known to cause infertil-

ity around them. It is quite impossible to grow

hardy grasses around a tamarind even at some

distance away from the spread of its branches.

Bamboos also are almost as bad in this particular.

Anyone will notice that a bamboo clump stands with

bare ground for some distance around it.

One reason given for thi.s is that it is on account

of the shade. This does not seem valid, (1 ) 1 ( c; i s

the infertility spreads further away from the tree

than its permanent shade, and (2) because many trees

giving just as dense a shade do not seem to affect the

soil in the same waj'. Another point to be considered

is that even after such trees, as a tamarind for instance,

have been uprooted and removed, the soil of the spot
still requires much care before its fertility under

ordinary crop is restored. Shade therefore, that is

the undue interception of the rays of the sun on the

soil, is not a sufficient explanation of the problem.

The question as to what are the real causes of

this infertility produced by certain trees has been the

subject of investigation by the Agricultural Research

Institute, Pusa, India, the results of which have been

set forth in a paper by Mr. Jatindra Nath Sen in the

Agricultural Journal of India, for July 1917.

A sample of soil one foot deep was taken from

under a tamarind tree. The soil of the upper six

inches and that of the lower six inches was placed

separately in cultivation jars, after all parts of the tam-

arind roots had been removed. A sample of soil from

a grass plot at a distance was similarly treated as

a control. Seeds of maize were then sown in all the jars.

In order to test whether fallen leaves or parts of the

tree were responsible for the infertility, tamarind

leaves and portions of roots were added to the soil in

.some jars of each set.

The moisture of the soil in the jars was kept at

20 per cent, in every case.

At the end of two months it was apparent that

all the plants in 'tamarind soil' were very sickly, while

those in 'grass soil' were vigorous. The addition of
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the tamarind leaves to the soil did not seem to have

had any influence one way or the other on the growth
of the plants. It was thus pla^p that the tamarind soil

•contained something harmful to the growth of the crop.

The soil was therefore analysed and was pi-oved to

contain an excess of soluble salts known to possess

a harmful effect on vegetation when present in such

amounts.

Other observations confirmed this reasoning.

A row of bamboos was cut down, and the land brought

under cultivation, but wherever the clumps of bamboo

had stood the soil was infertile, and the surface in some

places was covered with saline deposits.

A sample of soil was taken from a spot where

a tamarind tree had been cut down. The soil was

analysed at different depths with the result that sodium

sulphate was found in large percentage, but decreasing

with the depth.

As has been noticed above, some trees are com-

paratively harmless to vegetation growing beneath

them. It seemed probable, therefore, that the roots of

some trees might contain more alkalies than others.

An analysis accordingly was made of the roots of

bamboo, which acts deleteriously on the soil in its

neighbourhood, and of Dalhergia sissoo, which was one

of the comparatively harmless trees, with the result

that although 'sissoo' is more innocuous in effect, its

roots contained more alkaline constituents than those

of bamboo. Evidently, therefore, the cause of the in-

fertility did not lie in the alkalinity of the root

constituents of the tree.

Further experiments were made in the direction

of a suggestion that possibly the explanation of the

phenomena might be in the movement of the solution

•of salts in the soil towards the tree. A growing tree

transpires an enormous amount of water, thus exercis-

ing a great power of suction, so to speak, on the soil

particles, because the roots have to abstract the water,

which is transpired through the leaves, from the soil

with which they are in contact. The .soil therefore

immediately near the roots is rendered drier than the

rest of the surrounding earth, and therefore a move-

ment of water from the wetter to the drier portions

is automatically set up. This movement goes on as

long as the tree grows, and along with the water

the dissolved salts in the soil also move towards the

tree in obedience to the influence of the roots.

To find out how far the infertility of soils under

certain trees was due to the over-accumulation of

soluble salts, samples of such soils from various places

were examined, and the content of soluble salts together

with the amount of m' isture in the soils determined.

From this examination it was clearly shown that

infertility was not caused by a deficiency in moisture,

for in some cases, owing to the nature of the soil, the 'bad'

soil contained more moisture than the 'good' soil. The

amount of water retained by a soil, and the rate of

movement of that water are chiefly dependent on the

nature of the soil.

The result of the analyses of the soils seems to

show that the greater amount of soluble salts is found

in the upper layers of soil nearest the trees exercising

the deleterious influence, and that there is a distinct;

movement of soluble salts in the soil towards such

trees. Samples of soil tiken in a straight line from

just beneath a tamarind tree to .50 feet away showed

a regular decrease in the content of soluble salts as

the distance from the tree increased.

In estimating the causes of stich harmful accumu-

lation of soluble salts many points have to be considered.

In the first place it mu*t be remembered that only the

dissolved salts can practically exert any influence on

the roots in the suil, and that therefore the moisture

content of the soil is to be taken into account, a-, given
the same amount of salts, the less moisture, the more

concentration, and vice versa.

The texture of the soil has also weight in this

connexion. Loiimy soils can contain innocuously
a larger amount of salts than sandy soils can. And from

the point of view of getting rid of soil toxicity, the

texture of the soil is of great importance, because an

open soil can much more easily be rid of saline accumu-

lations by drainage and irrigation. Again, the nature

of the accumulated salts is of importance. Some salts

are more deleterious than others, and some crops can

tolerate and thrive upon amounts of alkaline materials

which would mean death and destruction to others.

As will have been gathered, the problem of the

cause of infertile soil by the growth of certain trees

is complicated, and by no means fully explained. It

would seem, however, that this infertility is caused by
the presence of soluble salts in injurious amounts. Ifc

would also appear likely that, though this accumulation

of soluble salts may be due in some measure to the

leaching out of the mineral matter in the decayed
leaves and roots of the tree, yet that the transpiration

of the tree, causing a flow of moisture and its contained

dissolved .salts towards the tree roots, is the most

important factor. If this be so, plants having thin leaves

like the tamarind, and therefore possessing a high

I
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ratio of transpiration, would be likely to produce more

harmful results than those having thick leaves with

a lower ratio of transpiration.

It is also evident that the effect on the soil des-

cribed will be more noticeable in dry districts, than in

those where heavy periodic rainfall can wash down the

concentrated salts from the higher levels, to which the

upward flow of moisture has raised them, back to lower

levels by natural irrigation. Thus the action of

a tamarind tree or a clump of bamboo on the surround-

ing soil in a dry island like Antigua, would probably

be more persistently harmful than in the wet island of

Dominica.

In fact there is a tendenc}' in all soils for the

upper layers to become over saturated with alkali salts

because of the moisture How, which tendency, in

practically rainless regions, gives rise to desert areas of

more or less extent. By irrigation, combined with good

rainage, these areas have been converted in many
instances into fertile farms, because the undesirable

excess of salts has been washed out of the soil.

The practical remedies for infertile patches caused

by the influence of soil-toxic trees may be put into

a small compass. The first step is to remove the tree;

then the soil must be improved by deep cultivation

and the addition of organic manures; and lastly, the

drainage must be efficient, so that the deleterious

excess of salts may readily pass out of the soil. To

this end it is hardly necessary to add that, irrigation

where possible, is a most valuable ai9.
'

A MODERN CUBAN SUGAR FACTORY.
Cuba is now exporting millions of tons of sugar, and it

seems likely that the export will continue to increase, if

sufficiency of labour is obtainable. An article in the Louis-

iana rianter, September 22, 1917. gives a short interesting

account of the wonderful efficiency of a large moflern Cuban

ceniral factory. It is true that the natural advantages of

Cuba for the cultivation of sugar-cane are great It possesses

fertile soil, tropical climate, and adequate rainfall.

Still the position of Cuba in the sugar world is probably

chiefly due to practical scientifie work of sugar engineers,

chemists, and machinery manufacturers.

The chief factor of increased output of sugar has been

the use of larger and stronger mills, exerting pressure many
times over on the canes. Some of the leading f-ictories i>l

the present day employ a series of four or more three-roller

mills together with one or two cane crushers.

It has also been found that a certain amount of macera-

tion in the piocess of crushing contributes to success in extract-

ing the maximum of the sugar content of the canes. In view

however of tlie fuel value of the megass, maceration is

nut carried out to such a thorough extent as would destroy

its vahie completely in this direction.

The article referred to above gives an account of

the work for the last crop season of the Delicias central

factory in Cuba, which shows that 743,762 tons of cane
were ground and .544,924 bags of sugar made, equiva-
lent to some 90,000 short tons of sugar. The calculated

normal extraction of juice was 8265 per cent, of the weight
of the cane, and the sucrose extraction 95 18 per cent,

of sucrose in cane. Maceration, as referred to above, was
done to the extent of 2919 per cent., presumably in propor-
tion to the whole weight of the diluted juice. The average
rate of gtindinsj for the crop was 8622 tons of cane per hour.

The final result of the whole crop was 11 98 per cent, of

sugar to the weight of cane.

This array of figures demonstrates the success of scientific-

control in every direction in the modern manufacture of sugar
on a large scale. That the scale is very large will be recog-
nized by readers in the small sugar-growing islands of the

West Indies, when it is realized that the output of sujar of

this one Cuban factory is just about equal to the uiiitod.

output of Barbados, Antigua, atd St. Kitts.

MOTOR TRACTORS FOR SUGAR-CANE
CULTIVATION.

On another page of this issue will be found the-

opinion of the Consulting Engineer of the Royal Agricultural

Society of England on the probable future of motor tractors

in agriculture. In the Louisiana Planter, September 29,

1917, appears a letter to the editor from a correspondent in

British Guiana, pointing out the difficulties of using motor
tractors in cultivation of cane fielfis in that colony, and.

suggesting possible modifications in structure of the machines,
which would render them suitable for employment under the

local conditions.

In commenting on this letter, the editor points out

the immense expense which would be incurred by any tractor

engine manufacturer in making any serious modification of

the machine. An enormous market would have to be open
to such a modified machine, before a manufacturer wi)uld_

enttrtain any such idea. He still believes that the motor

tractor is bound to play an important part in the cane

cultivation of the future. He suggests that some of the

difficulties pointed out by his British Guiana correspondent

may be overcome by a change in the plan of laying out

fields.

The problem of the use of motor tractors for cultivatioa

of small fields, especially on those of irregular surface, such

as is the case on probably most estates of the smaller islands,

seems not to have been faced as yet in these islands. Motor

tractors up to the present are being used for other purposes,
such as haulage of cine, and this with good results. But

probably some sugar planter will have to take the bull by
the horns, or rather the motor by the wheel, and experiment
at his own risk of losing money for the benefit of himself

and other planters.

From the Blue Book Report of the Turks and CaicoB

Islands for the year 1915, it would appear that the salt

industry of these islands is in a fai-ly flourishing condition,

whereas the export of sponges in consequence of the war

is much diminished. An interesting item of export is conchs

which are exported for food to the neighbouring republic of

Haiti. Upward of 1,750,000 conchs were exported during
the year, the value of which was £1,715.
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THE QUALITY OP PLANTATION RUBBER.
The cause of variability or lack of uniformity in the

quality of Para rubber [Hevea hraailiensis) has beci the

subject of very much discussion and investigation from time

to time in years past, and considerable work has been done

during recent years (see Agricultural News, Vol. XIV, No.

338, p. 125
;
No. 348, p. 283

;
Xo. 349, p. 29-5) by experi-

ment station workers in the larger rubber-growing countries,

acting on their own initiative, or conducted by the Depart-
ments of Agriculture of those countries themselves. Lat-

terly, as leaders are probably aware, this work has been

of the nature of experiments in vulcanization, the speed
of vulcanization (rate of cure) being the quality in Plantation

rubber which is most liable to variation
;
and in a paper

which appeared in the Agricultural Bulletin of the Feder-

ated Malay States, ior July 1916, describing what were

then the latest results in the investigation of the

question of lack of uniformity, new and important

results, a summary of which was published in the Agricul-
tural News, Vol. XV, No. 382, p. 415, seemed to have

been obtaii ed regarding the cause of differences in vul-

canizability, and showing where these differences lie —
difference in qualitj' which is very trying to the manu-

facturer, and has bred a certain amount of distrust in

Plantation rubber.

The results of further experimentation on a more exten-

sive and elaborate scale, which has been in progress during
the last three years, have since come to hand, in which
most valuable and important conclusions appear to have been

reached. These are published in the Bulletin oj the Imperial

Institute, Vol. XIV, No. 4. October-December 1916, and

are presented in the form of summaries prepared from a

selection of Reports made by the Directors of the Impe-
rial Institute, to the Colonial, Indian, and other

Governments concerned, of investigations of the quality of

Plantation rubber conducted under the Ceylon rubber

research scheme. This is a scheme of rubber research

arranged by the Government of Ceylon in conjunction with

some of the principal planting companies in the island and
with the Imperial Ii stitute. and has been in progress during
the last three years. The object of the scheme is to provide
for a continuous and systematic investigution of the special

problems which arise in the production of Plantation rubber,

with particular reference to tlae suitabilities of the rubber for

manufacturing purposes. A fair conception of the extensive

nature of the experiments undertaken, and of the very
considerable amount of w .rk involved, may be gained when it

is mentioned that these summaries occupy no fewer than

seventy pages of the total number of 185 of which the

Bulletin is comprised.
The investigations recorded deal with the effect upon

the mechanical properties of the vulcanized rubber of

(1) different methods of coagulation; (2) the addition of various

substances to the latex in order to retard coagulation: (3) the

form of the rubber: (4) the method of drying: (5) 'over-

working' freshly coagul ited rubber in the washing machine;

(6) various methods of s^moking; (7) drying sheet rubber under

tension; (8) rolling up wet and dry sheet rubber with and
without tension; (9) the conversion of wet and dry crepe
rubber into block, and (10) separating the rubber from the

latex in successive portions.
Tabulated results of chemical analyses, and of vulcani-

zation and mechenical tests Are given, and in the general
discussion of the results it is staled that these show that

it is in respect of the time required for correct vulcaniza-

tion that Plantation Para rubbers, prepared by different

methods, exhibit the greatest variation—thus confirming
results previously obtained.

The more important conclusions which have been reached

during the course of the present inquiry are summarized at

the end of the article under reference. Reproduced below

will be found such of these as are applicable to conditions in

the West Indies and should prove instructive and of value

to rubber growers and others interested in the development
in the rubber industry in these colonies.

GENEE.iL CONCLtrSIONS.

Spontaneous coagulation of the latex usually yields
rubber of good quality which cures quickly, but the method
is scarcely suitable for practical use.

Scrap from the trees has invariably given a low tensile

strength after vulcanization.

Acetic acid is quite satisfactory as a coagulant, and, so

far as the vulcanizing and mechanical properties of the

rubber are concerned, there would appear to be no advantage
in using any other acid in place of it. Further, excess of

acetic aoid is less likely to affect the. rubber adversely than

excess of some acids, such as sulphuric acid.

Plain unsmoked sheet rubber is usually of excellent

quality, the vulcanized product having as a rule a tensile

strength of 2,300 to 2,400 lb. per square inch. The rubber

also vulcanizes fairly rapidly, the average time under the

conditions of the present series of tests being about seventy
minutes.

Crepe rubber invariably takes a much longer time to vul-

canize (105 to 130 minutes) than the corresponding plain sheet

from the same latex, and this effect is brought about even if

the freshly coagulated rubber is only passed through the

rough rollers four limes. The mechanical properties of

crepe rubber after vulcanization are very frequently inferior

to those of the corresponding plain sheet.

The 'over- working' of the freshly coagulated rubber in

the preparaiion of crepe (up to seventy times through the

rough rollers) has very little effect on the mechanical

properties of the vulcanized rubber, and only slightly
increases the time of vulcanization compared with that of

crepe made by passing through the rough rollers only five or

seven times.

Thick crepe rubber, made by rolling together several

pieces of thin cr^pe, does not differ from the latter in time of

vulcanization, and the differences in tensile strength are not

very marked or constant. Thick crepe, made by rolling out

the coagulum to the requited thickness, usually vulcanizes in

a shorter time than the corresponding thin crepe.

Different methods of drying (air-drying at the ordinary

temperature, drying in hot air, and in vacuo) have very
little effect on the time of vulcanization or the tensile

strength of the rubber.

The smoking of sheet rubber increases the time of

vulcanization very considerably, and in some cases appears
to affect adversely the mechanical properties of the vulcan-

ized product.
The addition of an alkaline solution of creosote to the

latex before coagulation does not affect in any way the

properties of the dry sheet rubber.

Pressing the dry rubber into block or rolling it up wth
or without tension has very little effect on the time of

vulcanization or on the mechanical properties.
There is no marked difference in the time of vulcani-

zation or physical properties between the rubbers obtained

bj' coagulating latex in two or three fractions.

Rubber which is allowed to remain in a wet condition

after coagulation (creosote having been added as a preserva-

tive) appears to have invariably a short time of vulcani-

zation, and to give very good mechanical results aft«r

vulcanization. Such rubber loses some proteins on washing.
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In these cases the rapidity of vulcanizxtion appears to be
related in some way to the moist condition of the rubber,
and in some specimens the time of vulcanization varies

with the percentage of proteins, the samp'e containing the
lowest amount of proteins vulcanizing in the shortest time.

It is, however, impossible at present to connect these facts

definitely, as a sample of rubber prepared by evaporating
the latex in vicuo, which contained a very Urge amount of

proteins, also hid a very short time of vulcanization.
Further work on this important point will be required, but
if in the meantime a quick vulcanizing rubber with good
mechanical properties is desired by maunfacturers, it would

appear that it could be obtained by pressing wet creosoted
sheet into blocks of sui'able size.

It is not yet possible to suggest a method of obtaining
rubber with a uniform rate of vulcanization, as samples made
under exactly similar conditions at different times vary
considerably in this respect. The bulking of the product
obtained over a considerable period would appear at present
to be the only practical way of approximating to this result,

until further research has thrown more light on the

fundamental conditions in rubber which influence rate of

vulcanization.

DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
(;ken.\da. The Superintendent of Agriculture reports the

followingdistribuiion of plants from the Botanic Station during
the month of September: cacao 160, limes 4 580, budded
orantes 39, grafted mangoes :3, various p'ants 16: in addition,
451 B). horse beans 120 2 oz pickets Canadian wonder bush
beans. Regarding stiple crops Mr. Moore states there is no

noteworthy change in the conditions reported in August.
Thrips show some increase, but the attack continues mild.

Experimental spraying f.f thrips with Black Leaf 40 and
Bordeaux mixture has been carried out at Grand Bris,
St. Andrews The question of providing a corn drier and

granary is under consideration of a special committee t.f the

Board of Agriculture. The weather was normal, the rainfall

ranging from 4'28 to 20'03 inches at the various stations.

.'•T. Luci.i. During September tlie following plants
were distributed: 5,150 lime plants, 47 budded oranges,
3 grape fruit, 75 Cofia robus'.n, 5 grafted mangoes, 20
banana suckers, 6 decorative plants, 20,000 sweet potato

cuttings The condition of the cacao crop Mr. Brooks, the

Agricultural Superintendent, reports as fair, and the lime

crop heavy, while there is a good stand of canes generally.

Seventy casks of lime juice await shipment. This exceeds

the total crop at the Government Factory for any previous

year. Arrangements have been made with the Acting Direc-

tor of Agriculture for Mr. H. Meaden, Ciratorof the Botanic

Gardens, Tobago, to visit the Government Lime Juice

Factory to study details of working and management. The
rainfall at the Botanic Gardens, Castries, was 12 46 inches,

and at the Botanic Station, Choiseul, 1333 inches.

ST. VINCENT Mr, W. N, Sands, Agricultural Superin-
tendent, reports that with excellent weather during the

month of September the crops generally made good progress.
The corn crop was a good one, and large sales were made to

the Government Granary. In cotton fields on a few estates

the collection of bush bugs and small numbers of cotton

.staineri was energetically carried out. Large areas of cottm
were almost free, so far, of cotton stainers. On two estates

bush bugs were causing damage to bolls, A small outbreak

of cotton worm (Ala'iaina argillacea) occurred in the lower
Windward district. The weather was seasonable; the rain-
fall recorded at the Botanic Station was 10-02 inches, and
at the Expjriment Station 9'48 inches.

Observations made by the Agricultural Instructor tend
to confirm the conclusions of the Mycologist, Mr. W. Nowell,
as stated in the last paragraph on page 318 of the Agricultu-
ral News, No. 404,

From the Botanic Gardens 6 grafted mangoes and
11 palms were distributed It is hoped to obtain some good
natural hybrids from the seeds of the water-lilies of several
colours cultivated in a pond at the gardens.

BOUGAINVILLAEA SPORTS AND HYBRIDS,
In the Agricultural A'ews, July 15, 1916, reference was

made to the results obtained by Dr, George V, Perez, of

Tennerift'e, in raising hybrid Bougainvillaeas from a cross
between B. glabra and £. laleritia. The Doctor is-

continuing his experiments, not only in hybridization of
the different species of this sliowy plant, but in trying to
obtain 'sports' l.y ro .t grafting, rle has published a paper
in La Bevu'! I/ortico'e, Jane ]6, 1917, giving some account
of his experiments, from which we translate, as likely to He
of interest to some of our readers.

He says that in June last year, in digging round
a specimen of B. lateriti

>, he cut off portions of the nots,.
20 to 30 centimetres lonf, of a diameter of about 2 centi-

metres. Some of these, plmted in pot<, produced in about
three months' time leif shoots and rootlet?. The almost

imperishable vitality of the roots is extraordinary. After
nine months some of the cut off roots, even though they
showed no sign of sprouting, were apparently perfec'ly-

sound, and pieces of detached roots left in the ground
hid begun to sprout after three months of rainless weather

I ir, Perfz is trying now to obtain sports which may
vaiy in colour and in oiher charic.ers. Although he has not

yet obtained any definite results, he hopes great things from
the following procedure. He has taken pieces of roots, from,

2 to 3 centimetres in diameter, and about 20 centimetres

in length, of B. glabra
— the bright mauve-coloured variety

—
and of B. laieiitia- -the brick-red variety, which is rather

rare in the West Indies—and, having split them lengthwise,
he h>s tied them together as one does in grafting by
approach. These he Las plant-.d, trusting t > the vitality of

the roots, and hoping for some decided sports. We shill

look out for a report, of the results. Perhaps some
West Indian gardener may be stimulated to make similar

experiments,
Dr, Perez has obtained quite distinct hybrids bj- planting

seeds obtained from B. laterilia, which hid evidently been

fertilized from a plant of B. glabra, growing alongside. He
thinks that the (lowers had been cross-fertilized by visits of

the sphynx or hawk moth {Protoparce conrolvuli). which he

has noticed visiting the flowers :it dusk, A very similar

species of the same genus is common in many of the West

Indies, its larvae feeding on potato vines and other ipomoeas.
The writer of this notice has never seen fertile seeds of

bougainvillaea in these islands, but it may be from want of

careful search for them, Dr, Perez says that when dis-

coloured bracts remain on the plant wi bout falling oflF, it

is probable that they enclose seeds, they are about the size

of a grain of wheat. Anyone who has different varieties of

bougainvillaea growing near together might well investigate
as to the presence of fertile seeds, and by growing theni.

may perhaps be rewarded by a showy new variety.
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SEA ISLAND COTTON MARKET
The report of Messrs. Henry W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

ending October 6, 1917, is as follows:—
ISLANDS. The receipts to date are only 74 bales, of

which only a proportion has been put on the market.

Factors, however, showed some disposition to sell provided

they could secure their asking price of 70c., equal to about

73c., c.i.f
,
and as a demand sprung up on this basis, sales

were made of about 200 bales, which have not been reported,

as these sales have to be filled from future receipts.

This leaves no stock on the market, and with advices

from Savannah of an excited market there. Factors are

refusing to make further sales even at an advance of several

cents, preferring to wait until the cotton is received from

plantation.
CrEoRGiAS AND FLORiD.is. Uuriug the Week there has

been a very general demand, resulting in some orders at

advancing prices. The limited receipts and otFerings being
insufficient to supply this demand, the market became

excited, and has advanced several cents, with Factors and

interior merchants holding for still higher prices.

Unfortunately the mills have endeavoured to buy before

the cotton has been harvested and put on the market render-

ing all holders very bullish, and expectant of very h'gh

prices.
The market closed strong at (juotations, with Factors

holding siill higher, namely,

GEORGIAS AND FLORIDAS.

Extra Choice to Fancy 72ic =75c., c.i.f.

The exports from Savannah for the week were: to

Northern Mills 113 bales. Southern Mills 320 bales, and

from Jacksonville to Northern Mills -5.57 bales.

The United States Census Bureau reports the amount

of Sea Island cotton ginned to September 2-5, as follows:—
South Carolina 67 bales!

Georgia 9,382 „ [-making
a total of 18,731 bales

Florida 9,282 „ j

against last year 31,260 „ total crop 113,109 bales

„ 1915 19,094 „ „ „ 8.5,278 „
1914 13,895 „ ,. „ 78,857 „
1913 10,555 „ „ „ 8.5,544 „

The report rendered the market very firm, with all

holders expectant of higher prices, as crop estimates were

generally reduced, and now range around 100,000 bales for

the total crop.

HOME DRYING OF FRUIT AND VEGE-
TABLES.

Drying is the oldest method known of food preservation,

though it has been largely superseded in late years by the

method of sterilization by moist heat known as canning
There is no reason however why in the West Indies, especially

at the present time, when the desirability of avoiding waste

of food is so important, the older method should not be

resorted to much more frequently than is the case at present.
There are many advantages in this method; it is easy, cheap,
and effective, and small quantities of material may be dried

at a time without much equipment. Again, although the

colour, and in some .'ases the flavour, may be altered, there

is no loss in the nutiient properties of the food dried.

Bulletin No. 2'.-lS of the f^epartment of Agriculture,
Commonwealth of Pennsylvania, on the Preservation of

Foods, by Mrs. E. B. Binz, contains most useful directions

for drying as well as canning. Mutatis mutaniiis, her

directions seem applicable to West Indian fruits and vege-

tables, and a resume of them, with occasional comments may
be useful to readers of this Journal.

Foods may be dried in three ways, or by a combination

of the three. They may be dried by the heat of the sun,

and by the heat of a fire, or by hot air. The time required
for drying fruits or vegetables varies, and can only be judged

by practice. All fruits or vegetables to be dried should be

cut into slices, so as to be dried quickly. When properly
dried the vegetable products should not be so dry as to

crack or rattle, but should be leathery and pliable

All dried fruit and vegetables should be 'conditioned',

that is the contents of the trays or boxes should be mixed

together daily for three or four days, any material found too

moist being subjected to further drying.

Fruits and vegetables should be prepared for drying by

slicing them into segments from | to {-inch iu thickness; and

all material should be washed perfectly clean before slicing.

Under the hot sun of the tropics sun-drying is probably
the most economical manner of procedure. Trays of any
size may be utilized. A very efficient tray can be constructed

by four sides of wood, about 3 inches deep, with a bottom

of galvanized iron meshing ' f |-inch mesh. The product to

be dried ought to be stirred on the tr lys two or three times

a day, and any thin pieces which may be quite dry removed

at each stirring. While exposed to the sun, the pioduct
must not be allowed to be wetted by rain The trays must

also be protected by maslin or mo.squito net from fruit flies

which attack all drying fruits in order to deposit their eggs,

and so cause the rotting of the fruit. If the trays can be

placed where a c irrent of air passes through them, while

they are at the same time subjected to the sun's heat, not

only will the colour of the product be better retained, but

the percentaiie of spoiled bits will be lessened.

Mrs. Binz shows also how vegetable products maybe
dried over kitchen stoves or in ovens. With our West

Indian sun, however, these ought not to be necessary, but

reference may be made, if required, to Bulletin Xo. SJ/l, of

the United States Agricultural Department, which deals vrith

this.

Mrs. Binz gives detailed treatment for many fruits and

vegetables of the temperate regions, but the above are the

principles on which all the treatment is founded. The

treatment of one or two vegetables, which are grown in the

West Indies also, are here given as examples.
'Carrots.—Do not use carrots with a large woody core.

Wash, peel, slice lengthwi.se into pieces |-inch thick, and

dry.'

'Pumpkins.
—Cut sound, well grown specimens into

strips, and peel. Remove seeds and soft inner parts. Cut

strips into smaller bits, {-inch in breadth and 2 inches in

length, and dry.'

The question of protection from rain is most important.

So also is the protection by gauze or mosquito net or fine

wire meshing from fruit Hies It is well to expose even the

sun-dried products to an oven heat of 110° C. for a few

minutes to guarantee thorough drying.
The dried products may be stored by placing them in

light paper bags immedi.ttely they are cooled, twisting the

necks of the bags, then doubling them down and tying

tightly.
To use these dried fruit or vegetables, it is necessary to

restore the water which has been evaporated from them.

They must be soaked in cold water for some time before

using. The water in which they have been soaked should

be used to cook them with. Once .soaked, dried fruit and

vegetables can be cooked in almost every way in which the

flesh ones are employed.
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GREXA DA: REPORT ON THE AGRICULTURAL
DEPARTMENT, 191617.

This report from Grenada, which has just been issued,

presents many noticeable features, and shows that the work
of the officers of the Department is tending to advance the

agricultural interests of the colony in several directions.

Especially is this apparent in the attention that is evidently
being taken with regard to the cultivation of other crops
besides cacao and spices.

With regard to these two, which have been for years
the chief export crop.s of Grenada, the report under review

gives a very satisfactory account. The cacao crop of 1916
has been the largest recorded, the number of bags of 180 K>.

exported being 76,980, exceeding the previous record of 1910

by 3,117 bags. The spice crop
—
nutmegs and mace—has

also exceeded that of any previous year. In this crop there
has been a steady increase for the last six years from

909,v80 ft. in 1910 to 1,940,96-". lb. in 1916.
The variety of cjtton known as Marie Galante is grown

largely in Carriacou, ani although the amount proiluced in

1916 was .somewhat less ihan in 1915, the value of the
whole crop was very much larger, owing to the better prices
obtained. The report considers that this crop needs more
attention in the matter of tillage.

Much more interest is being taken in the cultivation of

limes in several parts of the colony. For some years past
a considerable acreage has been devoted to this cultivation in

Carriacou, but for the last two years there has been a large
increase in the area put under limes in Grenada al.^o, as is

evidenced by the fact that, during that period, no less than

54.451 young growing lime trees have been distributed from
the Botanic Garden nurseries. The increasing importance of

this industry is also shown by the increase in value of

the exports of lime products. In 1914 these were valued
at £1,375, in 1915 at £6,407, while in 1916 they were
estimated at £14,486, entirely in raw coaeentrated juice.
The lime industry in Grenada and the Grenadines is certainly

advarcing by leaps and bounds.

It is satisfactory to note that much more attention is

being paid to the cultivation of food crops. This seems to

be largely due to general interest shown lately by the

community in the matter, and to the eflForts of the officers

of the Department in stirring up attention to the subject

among peasant proprietors, although the report still thinks

that much more might be done in growing crops for local

food supply. The visits paid by the Superintendent of

Agriculture and the two Agricultural Instructors to all parts
of the colony, and the instructions as to all sorts of crops
which naturally result from such visits must in time bring
about a satisfactory condition of affairs in the cultivation of

food crops.
In this connexion the Prize Holdings Competitions,

which are held under the auspices of the Grenada Agricul-
tural and Commercial Society, will doubtless stir up in the

future wholesome emulation in the cultivation of provision

grounds, as they evidently have done in the past with regard
to the cultivation of cacao. In 1916 the competitions
were carried out with the co-operation of the Agricultural
Department, the Agricultural Instructors being entrusted
with the responsible work of judging the plots. The toUl
number of entries was 362, and a large amount of work was
thus devolved upon the instructors who visited each holding
once or twice previous to making their awards The com-
petitions were in two sections: the cacao section, in which
fifty-seven prizes were awarded, varying in value from £5 to
10s.: and the provision garden section, a new feature, in which
twelve prizes were awarded of the total value of £36. The
report remarks truly that not only do these Prize Holdings
Competitions rouse a healthy emulation among the peasant
proprietors, but that they secure to the Agricultural Instruc-
tors a welcome to the holdings, and afford them an oppor-
tunity of giving profitable instruction to the competitors.

The portion of the report dealing with Land Settlements

gives a very satisfactory account of the success which is

attending the working of the scheme. It may be remem-
bered that the plan which was first tried in Carriacou has
succeeded there most admirably. It is evidently being taken

up in Grenada also, and will doubtless conduce to the

prosperity of the peasant farmers there, just as it has done
in Carriacou.

A feature of this land settlement plan is that iu every
one of the settlements—three in Grenada, and one in

Carriacou— a plot of land is reserved by the Agricultural
Department as an experiment station. These serve as most
useful centres, not only of experimental work with various

crops, especially new ones, but also of instruction in good
cultural methods to the settlers.

Reference has been already made to the extension of the
lime industry. The cultivation of coco-nuts as a new agricul-
tural development is also being taken up, as is evidenced by
the fact that 2,356 coco-nuts for planting have been distri-

buted from the nurseries during the year reported on.

The advantage of growing the horse bean {Canavalia
etisifoi mis) as a green dressing for cacao plantations seema
to be well recognized in Grenada, shown by the fact that

3,391 lb. of these beans were distributed for the purpose
from the stations. An account of experiments with this bean
in this direction appeared in a recent number of this Journal.

It is worth noting that this bean is also edible and worth

cultivating for this reason as well.

The very interesting and successful experiment made by
the Superintendent of Agriculture in storing seed-corn was
also related in the Agricultural News, No. 401, September 8,

1917. It is quite plain that there ought to be no necessity
to import corn for that purpose.

With regard to plant diseases, the cacao thrips gives
some anxiety to planters. The officers of the Agricultural

Department disseminate widely the advice given by the

Entomologists of the Head Department, which advice, if

followed by planters, would probably soon lead to the

diminution of the danger from the disease. Experiments are

being conducted with a fungus parasitic co the thrips. If

successful, this method of control may also prove valuable.

The question of forest preservation, it is satisfactory to

note, continues to receive attention by the Government. It

is certainly in the interests of the island to conserve the

forests remaining on the higher peaks at least.

The whole report goes to show that the agricultural

prosperity of the colony continues, and that the Agricultural

Department's efforts are not without effect in stimulating

progress towards improvements in cultural methods, as in

other directions.
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NOTES AND COMMENTS.

The editorial deals with reasons for inftrlility of

soil around certain trees.

Insect Notes on page 346 deal with the pink i)oll

worm of cotton, and on page 347 there is a note on

trapping the black weevil borer of bananas.

An article on salads and spinach on page 349

aflbrds mattf r of local interest to West Indian^;.

Vnder Plant, Diseases, page 3.50, the Mycologist's

report on a fungus disease of lime trees in Ddininica

is concluded.

Correction.

In a recent issue of this .Journal, p. 310, the state-

ment is made that last season 10 tons of cane were

taken at Moteland factory in Jamaica to make 1 ton

of sugar; this is erroneous: the correct figure for this

period is 937.5 tons. The figure formerly given relates

to Amitv Hall factory, which is adjacent.

The Production of Rubber in Germany from

Indigenous Weeds.

Reports have been frequently heard that synthetic
rubber is being manufactured in Germany, but nothing
tangible has as yet been really produced. The Ger-

man scientist, Scheermesser, has devoted much atten-

tion to some indigenous plants, especially to members
of the Euphorbiaceae, from the milk of which a certain

percentage of rubber substance may be obtained. The
results are considered sufficiently satisfactory to

encourage further research, especially with regard to

TUhymalus Pepluf:, a common garden weed in Ger-

many. It is estimated that, if cultivated, the crop on
one hectare (about Si acres) will- produce 43 kilos,

of rubber and 120 kilos, of fatty substance. Another

weed, also common, which promises even better

results, is Euphorbia Cyparissias, which is estim-

ated to produce on the same area .50 kilos of rubber

and 140 kilos, of fat. The fat obtained, however,
would be poisonotis, as both these plants are poison-

ous, and therefore it would not be fit for human

consumption, but, perhaps it might be utilized in

soap making, or for the production of glycerine
The German expectations in this direction, says the

India Rubber Journai for July 28, 1917, based on even

so slender a founiation, are so sanguine, that they hope
to be able to render themselves independent of the

tropical rubber trei^s.

Bats as Guardians of Cotton.

A correspondent from Bahia, Brazil, Mr. George M.

Chard, commenting on the pamphlet 'Gotten Culti-

vation in the West Indies', No. 74, issued by this

Department, says: 'Most of the pests and diseases you
desci ibe are common here. As regards boll worms, cut

worms and other products of night-flying moths, I

have found prevention better than cure, and that the

surest means of dealing with these pests is the

establishment of colonies of insectivorous bats. A
dark shanty, with a few cross poles near the roof,

makes them an attractive domicile, and it is not long
before a colony is attracted thereto.'

In the Agricultural News,'Vo\. XIII.No. 311
, p. 106,

there w-as an article giving an account of how colonies

of bats had been established at San Antonio, Texas,
for the purpose ot combating mosquitoes and at the

same time for producing guano. In cotton districts

in these islands it might be worth while trying
a similar experiment. It must be remembered, how-

ever, that the larger fruit-eating bats, which are perhaps
even more common with us than the smaller insec-

tivorous kinds, would be of no use m this direction.

So experimenteis must carefully select their colonist-s,

and not er.coura':;e undesirable alien^-^.
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IPlants Poisonous to Live Stock.

Nature for August 23, 1917, reviews a book byH. C. Long with the above title. This book deals
with plants poisonous to livestock in the United King-
dom, but some of the author's conclusions apply to any
part of the world.

Poisonous plants differ widely in degree of harm-
fulness. Probably, under ordinary conditions, many of
the plants regarded as pjisonous are almost harmless.
Animals in their natural state appear to avoid these
poisonous plants, and to be less readily poisbned than
are domesticated animals. Again, some animals seem
to have a depraved appetite for unusual food-plants.The author quotes a remark of an American writer
that 'there seems to be no way of accounting for the
appetite or taste of stock.' This statement is perhaps
especially true of sheep, which will eat greedily on one
day plants that they could scarcely be persuaded to
eat on ihe following day on the same pasturage.The poisonous properties of a plant are often affected

by conditions of soil, climate, and cultivation. So
much so that a plant is sometimes regarded as harmless
in one country, and poisonous in another. Again,
a plant may be poisonous in all its parts, or one part
alone may be toxic. Frequently also there are varia-
tions in the poisonous character according to the season,
or some paros of the plant may be much more toxic
than others.

Cotton and Wool Spun from Glass.

An interesting account, taken from a report of the
United States Consul in Venice, is given of the makino-
of these articles in the India Rubber Journal,
August 2.5, 1917. The article referred to says that 'Dhe

spinning of glass for commercial uses has developed
into an important industry in Venice. . . . The spun o-lass

is marketed in three forms—hanks of spun glass thread
of straight fibre called glass cotton, masses of spun glass
curled fibre called glass wool, end either of the above
qualities pressed into sheets or pads from '-inch to

J-inch in thickness that resemble white felt pads.
At present the principal use made of this product is for

insulation, and especially for making separators for

accumulators of electricity, but the glass wool would
serve admirably for making artificial hair, and other

purposes, and in the pad form it serves as a hyo-ienic
filter.

'The processes of manufacture are simple. Solid

glass rods abjut 2 feet 6 inches long and the thickness
of a lead pencil are made of pure American soda that
contains no adulteration of lead or other metal. The
absence of lead and adulterations gives the quality ot

perfect flexibility to the fibre On a desk is mounted
a Bunsen burner or gas flame and blowpipe. By the
side of the desk is mounted an ordinary bicycle wheel
minus the rubber tyre, that revolves rapidly and
regularly at rhythmic speed under power furnished

by a sm^ll electric motor. The hank of thread
o:i the wheel, when it has assumed the dimensions
of a bicycle tyre, is taken off.

. Separated with the

fingers it curls and fluffs out like wool, if the thread is

suftciently fane. It is packed in the hank as glass
cotton, in the fluff as glass wool, and In the compressedlorm as glass wool or cotton according to the fineness
or the nbre.

Influence of Limestone on Crop Yield.
It is generally assumed that burnt or slaked lime

IS the most efli'cient form in which to employ lime for
agricultural purposes in applications to the soil. Recent
investigations have been m*de as to whether finelNr
ground limestone may not be equal, if not superior ia
value lor the purpose to the caustic forms of limeAn account of

investigations and experiments in this
direction IS given by Nicholas Kopiloff, Research

^e
low Rutgers College, New Jersey, in Soil Science,

July l.Jlr. In the experiments limestone was oround
to various degrees of fineness, from passing througha sieve having twenty meshes to the inch to passin<^
through one having 200 meshes to the inch.

It would seem that the following points amongst
others, have been established by the experiments-
(1) An increase in fineness of division of pulverized
huiestone is responsible for a proportional yield of cropon several soil types. (2) There was little choice m
effect between burnt lime and 200- mesh limestone.
(3) An increase in fineness of division in pulverized'
limestone increases the activity of the

bacteriological
processes of ammomfication, nitrification, and nitrogea
fixation.

"

In general the conclusion is reached that an in-
crease in the fineness of division of pulverized limestone
IS reponsible for a proportionate increase in crop yield
as well as for exerting a beneficial effect on the
chemical foctors in the soil. In these respects 200- mesh
hmestone may be regarded as effective as burnt lime.

-^^•--^
How to Keep Coco-nut Butter Firm.

Tlie Jouinalofthe Jamaica Agricultural Society,
August 1917, gives directions for the construction of aa
iceiess refrigerator which can keep coco-nut butter from
6 to 10^ below the ordinary shade temperature. This
device can be used to keep any article that depends on
a low temperature for its well-being.

A series of shelves is made to fit into upright legs,
leaving the sides open. The most convenient°size for
these shelves is probably about 18 inches square. The
legs are placed in a tub—any ordinary zinc tub will do;
and on the top of the shelves a fairly large pudding
pan is put. The sides are covered with a piece of
flannel or flannelette, cut, and sewed to fit the whole
construction. The lower end of the cloth hangs dowa
into the tub, and the upper ends, which must be about
9 inches taller than the structure, fall over into the
pudding pan. Water is now put into the two vessels
and capillary attraction causes an upward and down-
ward movement of water, which evaporates very
quickly, thus lowering the temperature. It will be
found that the upper vessel will have to be refilled two
or three times a day. Not only for keeping coco-nub
butter firm, but for keeping meat, and milk, and
ordinary butter this refrio;erator will be found of service
in any place where it is difficult' to obtain ice.
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INSECT NOTES.

THE PINK BOLL WORM.
(Pectinophora [Gelechia] gossypie/la, Saunders.)

This insect has more than once been the subject of

articles acd brief notes in the pages of the Agricultural
Neivs, the more recent references being those of April 21

and May 19, 1917, where mention was made of the discovery
of this pest in Mexico and Brazil, respectively. Since the

appearance of the later of these two notices a bulletin of

considerable importance has been published by the United
States Department of Agriculture giving the latest infor-

mation on the life-history and habits of this pest. It has

seemed advisable, therefore, in the first place to bring the

more important points contained in this article to the atten-

tion of readers of the Ai/ricultural Neivs, and secondly,
to refer briefly to the measures which have recently been

taken in the British West Indies to guard against the intro-

duction of the pink boll worm into these islands.

Since 191.5 this insect has formed the subject of a
detailed study in the Hawaiian Islands where the cultivation

of cotton has practically been abandoned owing to its

ravages. These investigations have been carried on in

Hawaii mainly by Mr. August Busck, of the United States

Bureau of Entomology, and the results have recently been

published in the Journal of Aaricultural Researv/i, Vol. IX,
Ko. 10.

The pink boll worm was first desciibed from India, but
later evidence points to Africa as being the original home of

this insect. It has spread to most, if not all, of the cotion-

prowing districts of Africa, A.sia, Japan, Ceylon, Straits

Settlements, Philippines, and Hawaiian Islands, and has

within the last few years become established in Brazil and
Mexico. It is now considered to rank among the half-dozen

most important insect pestb of the world. Some examples
showing the extent of its damage within recent years may
be of interest. It was stated in 1916 that in Egypt the

pink boll worm often reduces the yield of lint 50 per cent,

or more, and materially lessens the amount of oil

obtained from the seeds. A recent report by Gough of the

damage caused by this pest states that it now occurs where-

ever cotton is grown in Egypt; in the last week of October

1916, 87 per cent, of the green bolls in Lower, 78 per cent,

in Middle, and 60 per cent, in I'pper Egypt were attacked by
It. Maxwell-Lefroy estimated in 1911 that the minimum
loss in India from the insect is more than £2,000,000
annually.

In the Hawaiian Islands during 1915 the boll worm
infested from 50 to 99 per cent, of the bolls in the few fields

of cotton still being grown, and destroyed from one-half to

nine-tenths of the lint. The introduction of the pink boll

worm into Brazil was referred to in a brief note in the

Agricultural A''«("s of May 19, 1917, in which it was stated

that up to 1914 this insect was not found to be present in

Brazil, but that towards the end of 1916 another survey of

the cotton districts showed that the pest had become

thoroughly established. Recent reports show that last year
the pink boll worm caused a loss of 50 per cent, of the cotton

crop in some localities. It is now recognized that this insect

will continue to take its toll of the cotton industry in Brazil,
as it is doing in other infested countries, in spite of any
measures which may be *aken to control it.

LIFE-HISTORY.

The small eggs are laid singly or in small groups on

any part of the green cotton boll or its calyx, or even in the

flower, but are by far most commonly found near the apex of

the green boll in the slight longitudinal depressions which
indicate its divisions. Dissections showed that a single
moth is capable of laying more than 100 eggs. These hatch
in from four to twelve days after they are laid.

The young larva is nearly pure white, and it is only in

the fourth and last instar that it assumes the pink colour
that has given it the popular name of pink boll worm.
A detailed account of the feeding habits of the larva is given
by Mr Busck, and some of the main points are of interest.

The newly hatched larva bores into the boll under or near
the egg-shell, and its subsequent-progress seems to depend
partly upon the position of the egg and the condition of the

boll, and partly upon the direction the larva may happen to

choose. It usually bores in near the apex of the boll, and
tunnels down through the soft inner walls to the base
of the boll before it attacks one of the lowest seeds.

Then it gradually works its way upward again, feeding
on the seeds as it goes, and finally ends as a mature larva
in one of the seeds nearest the tip of the boll. The larva
feeds exclusively within the cotton boll, and does not
attack the leaves or shoots. It usually confines its attacks
to a single section of the boll, but may wander into adjoin-

ing sections. When, as is often the case, two, three, or
more larvae infest a single boll, the value of the seeds and
lint is entirely destroyed.

The larval stage occupies from twenty to thirty days
during the summer in Hawaii, but this period may be much
prolonged in colder weather, or under abnormally dry
conditions. In temperate climates the insect passes the
winter as a larva within the seeds.

The pupa is usually formed within the boll, partly
inside the last seed attacked by the larva. Before com-

pleting the cocoon, which consists of a single, thin, but
rather tough, layer of dirty-brown silk, the larva eats a round
hole through the outer wall of the boll to insure the escape
of the issuing moth. The pupal period lasts from ten to

twenty days.
The moth is small, dark-brown, inconspicuous, and

sluggish. It is rarely seen in nature, .since it hides during
the day on or near the ground, and sometimes even burrows
into the surface of the soil. Egg-laying usually begins soon
after emergence, and the moths die shortly after oviposition.
The entire life-cycle may under favourable conditions be

completed in thirty five days, but about fifty days seems to
be the more usual period.

HABITS OF THE MOTH.

The secretive habits of the moth were well shown by a
number of experiments made both in the field and under
artificial conditions indoors. In the outdoor experiments
several dozen moths of this species were repeatedly liberated
in the middle of a cotton field, by shaking them out of a jar
on to the ground. Within a minute none were in sight;
all had effectively hidden away on the uneven surface of the

ground. Under indoor conditions hundreds of moths were
liberated weekly, but rarely were any to be found during the

day-time.
This moth .shows an aversion to light of any kind

whether it be sunlight, difi'used daylight, or artificial light.

I>uring the day it hides in obscure places, and only becomes
active at dusk. Experiments have been made to try
and attract this moth to traplight.s, but without success.

'Strong kerosene and acetylene lamps, placed in a raoat eflfect-

ive manner with white sheets as backgrounds, on a porch
and in the windows of a cottage surrounded within 20 feet

by heavily infested cotton fields, failed to atti\ct a single
individual of Pectinophxyra gossypiella during many evenings
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and nights, though efforts were made to disturb and dislodge
them in the fields by beating and shaking the cotton bushes.

'

Traplights have been recommended by various investigators
for use agamst this pest, but the above experiments have
shown such methods to be valueless.

Mr. Busck says the idea that these moths were
attracted to light is based on unsatisfactory evidence, and is

probably due to misidentification of the material collected

in the traps.

These notes will be continued ita the next issue.

J.C.H.

THE BLACK WEEVIL BORER OF
BANANAS.

In the memorandum on the black weevil borer of bananas

{Cosmopolites soi-didiis) addressed by the Commissioner of

Agriculture to the Governor of .Jamaica in April last,

the .suggestion is made that sliced banana bulbs placed
on the ground in banana fields may prove so attractive to the

weevils that they may congregate in such numbers on the

material as to make it easy to collect them as a means of

control. This fact has been verified by the Director of

Agriculture of .Jamaica, who states in a recent communi-
cation that sliced banana bulbs are proving very attractive

to the above insect pest of bananas in that island, and that

this material is being used to trap the weevils, which are

then collected and destroyed. These traps are now in use in

several localities infested by this pest, and in one place as

much as 2 quarts of weevils were collected by this means
over an area of i-acre, and these measures resulted in

a subsequent scarcity of weevils in that locality.
The above method of trapping the black banana weevil

is certainly worth a I rial in those islands where this insect

is known to be a pest, as it may prove to be useful not

only as a means of reducing the numbers of this weevil but

also of determining whether it is present in a given locality
or not.

The employment of good cultural methods especially in

weevil-infested areas, is apparently meeting with marked
saccess in .Jamaica, and has already resulted in the produc-
tion of vigorous and healthy banana plants in what were

formerly considered bad weevil districts

In addition to being useful as' a means of trapping
this pest, the employment of sliced banana bulbs may be

recommended as a means of ascertaining the presence of this

pest in banana cultivation

It is hoped that experiments be made by agricultural
officers in this direction as widely as possible in order that

the distribution of this insect in each island, and amongst
the islands may be ascertained.

THE SWEET POTATO ROOT WEEVIL.
In the course of a review of some insect pests of Jamaica in

the Agricultural News for September 22, 1£ 17, the distri-

bution of the above insect (Cylas forniicarius) was given, and

reference was made to the fact that this pest has recently

become established in some districts of the State of Florida. A
public notice has recently been issued by the State Plant Board

of Florida declaring that, the sweet potato root weevil is an

insect pest, and that sweet potato plants, vines, slips, cuttings,

draws, and tubers, and morning glory {Ipouioea ap.) vines

and roots are likely to become infested by said insect pest.

This notice also declares certain definite areas within the

State of Florida to be already infested with this pest, and

prohibits the movement or shipment of any of the above

parts of the sweet potato or morning glory plants from such
infested areas into or through all parts of the State of Florida
other than the specified infested areas. Further, the notice

prohibits the movement or shipment of sweet potato tubera
in the manner stated above unless first fumigated by an

agent of the Plant Board and certified by him.
The above notice is not to be construed as preventing the

shipment of sweet potato tubers from infested sections in the

State of Florida to points in other States when such tubers are

securely sacked and shipped in tightly closed cars in carload

shipments; further, the shipment of canned sweet- potatoes is

not prevented by the notice.

AGRIOQLTURAL DEVELOPMENT IN
INDIA.

The Field, of September 8, 1917, contains a short article

on the above subject, from which we take the following
extract:—-

'The emphasis which is naturally and very properly laid

on the immensity of the resources, actual and potential,

possessed by the Dominions of the Overseas Empire, with
their wide tracts oi arable and pastoral country calling out
for development by white settlers, has a tendency to push into

the background remembrances of the immensity of India's

resources. Yet the part which that wonderful country plays
in the economy of the Empire is already one of prime

importance, and is destined to assume still larger dimensions.

There are in India nearly three-fourths of the total population
of the British Empire, and the production of food supplies
and raw materials for the requirements of its three hundred
millions and more inhabitants is on a scale of which few

people have conception. Though the home requirements
of India absorb the bulk of its production, the small fraction

which alone remains for export, in the ca.se of most of its crops,
suffices to place it in the front rank of the countries frontt

which the United Kingdom draws its supplies. With its

hundreds of millions of people and hundreds of millions

of acres under crop, India cannot be called an undevel-

oped country; yet the future of its agricultural industries

contains the promise of very great expansion. The possibilities

of such expan.sion consist not only in the increase of the area

under cultivation, but in the increa.se of the average yield.

Take the case of wheat for example. Rice may be the staple
article of diet throughout the greater part of India, but

wheat is the main food crop of the people of Upper India.

From 80 to 90 per cent, of the crop is retained in the country
for local requirements, but the remaining 10 to 20 per cent,

furnished us before the war with between one-fifth and
one-sixth of our imports of wheat. The expansion of

cultivation has been very marked during recent years. The

average area under wheat cultivation in India during
the last five years of the last century was rather more
than 22^ million acres; the preliminary estimate for this

last season, 1916-17, was 33 million acres, an increase

of nearly 50 per cent. The fact that the fluctuations in

the area under a single crop in India may be measured in

millions of acres from year to year is in itself a striking

indication of the scale on which Indian agriculture is

practised. The average yield, however, of this last year's

wheat crop is estimated at only about 1 1 bushels per acre,

so that it will be seen how much may be hoped from the

efforts which are being made by the Imperial and Provincial

Departments of Agriculture to introduce improved varieties

of wheat, efforts which have already begun to be attended by

gratifying success.'
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The Tootal Bioadhurst Lee Company has decided to set

aside £10,000 a year for five years for the promotion of

research and education. According to Thu Times, the provision-
al committee on research and education for the cotton indus-

try will, at the close of the current holiday season, issue a

prospectus of the new organization This definite industrial

research federation of the cotton trade will be followed by
the establishment of institutes and laboratories. {N'ature,

August 23, 1917.)

GLEANINGS.

In the grinding season just closed Porto Eico has pro-

duced the largest crop of sugar recorded in the history of

the island, it having been 502,398 tons of sugar. (The
Louisiana Planter, September 1, 1917.)

Guinea corn is a grand crop for dry districts, and it

gives far more green forage per acre than Indian corn,

because it grows up again. The Journal of (he Jnm.nici

Agricultural Society, July 1917, says; 'We have had Guinea

corn grazed out by cattle six times, yet it grew up again

and produced small heads.'

The Demerara Argosy. October 13, 1917, reports the

prosecution of three farmers for having failed to comply with

the orders of the Agricultural ]>oard in respect to the

locust pest in Essequibo. Two of them were given a fort

night to carry out the orders, the third having failed to

appear, the Bench issued a warrant for his apprehension.

The Canada- West India Magazine. September 1917,

suggests the possibilities of raw materials for paper
manufacture being obtained fioni the West Indies, ranging
from tome of the sedges {Cyperus spp.) to bamboo and wood

-pulp from large forest trees. Perhaps, too, the unutilized

mega.ss of sugar mills might afford a supply of pulp not

much inferior to wood pulp for paper making.

The Report of the Agricultural Department of the

Northern Provinces of Nigeria for 1915 shows that the

department is influencing the cultivation of sugar-cane in the

Maigna district. Varieties of pedigree cane from Barbados

have been introduced and taken up by native cultivators,

•with whom they have proved e.xtreiuely popular, being stout-

er in growth and containing a higher percentage of sucro-se

than the indigenous canes.

The Journal of the Jamaica Agricultural Society,

August 1917, .states that after the hurricane of 1916 there

might easily have been a greater calamity in an absolute

lack of foodstuffs, but for the prompt, systematic, and

organized efforts of the Society. Supplies of seeds and

plants were organized; from districts where there was a

sufficiency of one thing supplies were sent to other districts

where there was a scarcity.

Increasing attention is being given to cacao growing in

Uganda. Of the acreage under this crop 1 59 acres contain

trees over five years old, 4,113 acres bear trees under five

years old, pnd 689 acres have just been planted. The crop
has a number of serious insect pests and diseases, but provid-
ed that necessary preeaulion is taken, and suitable situa-

tion selected, lhi.s crop promises well. (Annual Report,

Department of Agriculture, Uganda. 1915- 16 )

According to the Chainher oj Coinmerce Journal, August
1917, the French Government is encouragini; the culti-

vation of fibre-producing plants in French West Africa.

The Journal qfliciel ile V Afrique occidenfale Francaise states

that at the rtqutst of the Government General an official

study of the uses of Ma' fibre {Ili/jiscus cannaldnas) grown
in French West Africa has been made. Though, at present,
this fibre cannot replace jute in the manufacture of tissues,

it is well adapted for rope making.

The production of sugar in Peru has largely increased

of lite years. The area suitable for the growing of sugar-
cane on the west coast of Peru is limited only by the avail-

able supply of water for irrigation. In soni'j districts the

supply of subterranean water has been tapped, and the use
of centrifugal pumps for bringing it to the surface has made
it possible to increase the area under cultivation. The

production of sugar his grown from 178,533 metric tons iu

1911 to 262,840 tons in 1915. {The. Joinnal of the Royal
Society of Arts, Swna 22, 1917.)

The re.solution establishing a Standing Cacao Sub-

Committee, adopted at a meeting of members of the West
India Committee interested in the cacao industry on August
28, was confirmed by the E.^ecutive on September 6. At
a further meeting of the Cacao Section—as it will now be

called— on September 18, a Working Committee was

appointed, comprising the Chairman, the Deputy-Chairman,
Mr. AV. Gillespie, Mr, G. M. Frame, .Mr. E.A.Robinson,
and Mr. J. E. Munro, with powers to add to their number.

(The West Inclii' ComniitUr Circular, September 20, 1917.)

According to the American Consul at Vokohama, a few
small shipments of mustard .seed were made in 1914 to

introduce the Japanese product into the United States.

This resulted in several large orders for 1915, as the supe-

riority of the Japanese mustird seed over the Chinese was
at once recognized. The soil and climate of Japan are well

adapted to the growth of mustard, and a considerable

increase in the cultivation has taken place. The production
in 1915 was 15,.")00 bushel.?, valued at §30,000; in 1916 it

was 30,000 bushels, valued at 160,000. (The Chamber of
Commerce Journal, August 1917.)

According to the Bulletin of the Imperial Institute,

pine- apple fibre is produced in fairly large quantities on the

island of Hainan and in some districts of the mainland

opposite. It is also produced on a smaller scale in the

Philippine Islands, where the fibre is made into the fine

fabric known as pina cloth. For fibre production the plants are

grown closer together than when fruit only is required, or they
may be grown under trees in partial shade, in order to induce
the formation of long leaves. The best fibre is produced by
very tedious manual labour, as the machine product is not of

such good quality. In the Philippines 50 to 60 lb. only of

fibre is obtained per ton of green leaves.
'

•
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SALADS AND SPINACH.
As regar.ls ordinary daily food, many people think that

all essentials are met if a certain amount of meat, fish, and

vegetables .such as potatoes, rice, corn, and such like, together
with bread, is provided for the daily consumption of the

household. This is really a grave mistake. There are con-

tained in fresh fruit and greens, substances— salts of various

kinds and the more recondite vitamines—which are essential

to bodily and mental health. Such articles of diet as salads

and spinach do not contain the protein or nitrogenous
contents which constitute the principal necessities of

nutritious food, yet without such articles the human body
could not be preserved in a really healthy condition.

In the West Indies, as in all tropical countries, Europeans
and their descendants are prone to eat too much meat or too

much of starchy vegetables, without combining them with

the fruit or greens which are necessary everywhere, and

perhaps most necessary under the climatic conditions of the

tropics. Vet the materials for such requisite additions to

diet are at hand in abundance in the West Indies at least.

The object of this article is to show to West Indians that

thej' need never be without a salad or a dish of spinach.
To begin with salads; we all know that we can grow

delicious lettuce from imported seed. Cure in the prepara-

tion of beds, and in keeping the seed sown from attacks of

ants, together with adequate watering in dry weather, will

result in crisp, tasty lettuce all the year round in these

islands. It is worth while remembering that lettuce will

produce with us good seed for several generations, only the

flowering stalks must be protected by gauze bags from

sparrows, who seem to take a special delight in lettuce seed.

But there are indigenous plants capable of being made

into delicious salads by the addition of ordinary French

dressing of vingar, oil, salt, and a suggestion of sugar.

Throughout the smaller islands a plant (Portulacca oleracea)

known in many of them as 'pussly'
—

evidently a corruption

of the English purslane
—is a very common weed in culti-

vated land. The leaves plucked from the stem and given

a French dressing make an excellent salad. The European

cress (Lepiditim sativum) is a delicious salad when eaten

young by itself, or in a mixture with other leaves, and we

have in the West Indies a member of the same genus

(Lepidium nnjiniacum) which, when treated in the same

way, is just as tasty. This common weed is known in many
of the islands as 'Pepper Grass'. The cosmopolitan weed

(Sonchus olet-acus). called in some of the West Indies 'Sow

Thistle' though too bitter if allowed to grow large, in its

young state with only six or eight leaves developed, makes an

excellent salad, and if blanched, by inverting a flower pot or

something similar over the growing plant for a few days,

it is really good. One more salad plant must be cata-

logued here. All along the sea coasts of these islands there

is found growing profusely the 'sea purslane'. Its thick

succulent leaves have a crisp break, and a salt flavour.

Leave out the salt in the French dressing, and Sesuvium

portulaotstrum
makes a delicious salad. The early colonists

in Jamaica made use of this plant according to Sloane, who

writes of it in his history of .Jamaica, published in 1707,

'Tis pickled, and eat as English Sampier.'

To come now to spinach; the writer of this article has

never seen the European or Americ^n spinach grown success-

fully in the West Indies, but he knows of excellent

substitutes. Perhaps the best is the East Indian Basella

alba, which is a trailing plant along the ground, or which can

be trained very well over a fence The leaves and young

shoots of this are delicious when cooked like European spinach.

Again however, we have a number of indigenous plants, which

are counted only as weeds, but which are really nice when

cooked as spinach. In the first place there are several indi-

genous species of Amarantus, including Anuirantus niridis

as well as Amarantus spinosus, which is considered such
a noxious weed in Hawaii, the leaves of both of which make
excellent spinach. A. viridis is known in many of the West
Indian islands as 'Green Callalu,' In the Flora of Jamaica by
Fawcett and Rendle, which is now being published, it is

stated that not only do the leaves of A. paniculatus, a culti-

tivated garden species, known as Bleeding Hearts make good
spinach, but that the young stems are as good as asparagus.
It certainly is a very rapid grower. The best spinach,
however, of all the Amaranths is afforded by the young
plants of Cocks-Comb—the garden plant (Celosia cristata.)
Sow a bed thickly with the seed, and cut the plants when
about 4 to 5 inches high, and you will obtain spinach worth

eating. Another Amaranth the leaves of which make a good
spinach, is Eaxolas oleraceMS, which is called 'Lumbo,' in

the Virgin Islands. The genus Cle ime is widely spread
throughout the West Indies; one species (C. pentaphylla),
common in the Virgin Islands, and known there as

'Massambee', makes a good spinach, but another species

(C. pungens), very much like the former, is most disgusting
in flavour and odour. Another not uncommon weed 'Papa-
lolo' in the Virgin Islands, 'Widi-widi' in Antigua

—known

botanically as Oorchorus siliquosus,
— make.s a very delicate

spinach. It is however rather difficult to prepare on account

of the smallness of the leaves, which have to be plucked from
the fibrous stalk.

Then there are the leaves of the tannia or eddoe plants;
all of the species, to whichever genus they may belong

—
Colocasia, Xanthosoma or others—afford excellent spinach
if used before they are ton old, the unopened leaf-buds

being especially delicious.

There is one other spinach, left to be mentioned last, the

very poetry of spinach, and that is the male flowers of the

pumpkin or squash. Where there is a large pumpkin vine

dozens if not hundreds of male or staminate flowers open
every morning. They are of no use, once the female or

pistillate flowers have been pollinated. Pick them, and cook

them, and you will agree with the writer that you have

eaten the quintes.sence of .spinach.

C.H.B.

TOMATOES.
In the issue of this Journal, No. 402, .September 22,

a short article appeared on the cultivation of tomatoes.

Since then we have been favoured by a well-known grower
of this fruit in Barbados with a few notes on the subject

which are of much interest.

He says in reference to the degeneration in the size of

the fruit whe.i locally produced seed continues to be planted,

that he has successfully overcome this tenden^^y by planting

cuttings. He has grown in this way splendid fruit for thirty

years from the same original stock, so that his experience

in the matter is to be relied on.

His advice is to put in cuttings in prepared beds in

September, and at intervals for some weeks afterwards, in

order to obtain a succes.sion of fruit. These cuttings ought to be

fruiting in the following December and January. If seeds

are planted at the same time as the cuttings, the seedlings

will produce fruit before the cuttings.

He finds that successful production of the best kind

of tomatoes can only be achieved in the drier season of the

year. Plants grown during the wet season attain large pro-

portions without bearing; when they produce flowers these are

almost always shed soon after the withering of the petals,

and no fruit is matured.
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PLANT DISEASES.

The following is the concluding part of Mr. Nowell's

report, the first part of which appeired in the Agricultural

JVcr,, No. 404, October 20, 1917:-

THE CRITICAL PERIOD IN THE DEVELOPMENT OF YOUN<;

LIME TREES.

In company with the Curator, I inspected the lime

experiment plots in the valley behind Morne Bruce. The

jilots at the head of the valley are at present in a very

interesting stage. Their history is given in the recently

issued Dominica Report, 191617, pp. 48-9. The trees

were planted in July 1913 on land which had been used for

provision grounds for many years, and had then been for

«omR time abandoned. They are spaced 20 x 20 feet. For

the first two years the trees made excellent growth, without

manure. The plots were weeded when necessary, and the

trees were sprayed regularly to keep down scale insects.

At the beginning of 1915 spraying was discontinued, in

order to see how far the means of natural control would be

effective. During the year scale insects of several species

became very abundant on the trees, and their development
was seriously checked. Many of the trees died back to near

the base, and some were killed outright. The Curator, in

reporting the existence of this condition, described it as

familiar in his experience of the course of establishment of

lime fields in the coastal districts of Dominica. The

remedial treatment given to the plots, towards the end

of 1915. consisted in a thorough drairing, forking, and

the application of a small quantity of lime, and then of

organic manure at the rate of 2 B). per Iree Spraying was

not resumed. I inspected the plot.'; in March 1916, before

this treatment had taken eSect, and made their condition

the subject of a memorandum then submitted. The

condition of the plots at the present time is astonish-

ingly good. There are traces remaining here and there

of the scale infestation and its effects, but on the

whole, the trees are in vigorous hoaltb, and have grown
EO rapidly that they are now well ahead of what one expects
to fee in 4-year limes which have had no check at all.

The result atlained can only be attributed to the drain-

ing, cultivation and manuring carried out towards the end of

1915. The shelier-belts thin planted are not sufficiently

developed to have contributed to the result, and the rainfall

was aburdant during the periods both of failure and of

recovery.

In the memorandum refeired to above it wa.s pointed
out that the reason commonly given for the relative freedom

of citrus trees in Dominica from scale-insect infestation,

namely, that it is due to the control exercised by fungi

parasitic on the insects, does not adequate!)- account for the

observed facts.

During the period of severe infe.«taiion of the plots just

described, the established trees on the manurial plots closely

adjacent remained comparatively free from scale and

suffered no injury, even in the case of the no-manuie plot,

which received cultural attention only. In the period of the

recovery of the infested p!ots there is no reason to believe

• that the conditions were any more favourable to fungus
contrril than during their decline. Even in a forest district

"wilL a high rainfall, where the fungi are particularly favoured,
the .same difficulty has been experienced in establishing
limes on ground from which the original fertility had been

removed by exposure and the cultivation of provisions. It
seems clear in these cases that the determining factor is

nutrition: that ill-nourished trees, especially during the

period of their vegetative development, are in a condition

which favours infestation with scale insects, while on well-

nourished trees, the insects, when they are present, remaia
few in number, and do no appreciable harm. The term
natural resistance may conveniently be used in thi»

connexion though whether the character on which it

depends is a positive or a negative one I do not know.
The effect may be seen illustrated over a wide range of

plants in their relation to sca'e insects, and has been des-

cribed in connexion with cacao trees and thrips by successive

entomologists of this Department.
It is well known and forms the basis of an accepted

practice, that young lime trees can be nursed up to bearing

age without suffering such a check as has been described,

by enclosing them in a shelter crop. Sugar-cane and various

other plants, including the weeds and bush natural to the

situation, have been used for this purpose. The effects of

such treatment are exemplified in the experiments under
notice by the plots grown in Tephrona Candida. To quote
from the Curator's report: 'The difference in growth in the

plot in Tephrosia when compared with the grass plot is most
remarkable. The trees in the former plot are now 8 to 10
feet high, and are comparatively free from scale iiisccts.

The trees of the plot in grass are very liable to attacks by
scale insects which require repeated sprayings to keep them
down. Their average height is from 4 to 5 feet

'

If the effect of shelter were attained simply by ihe

encouragement of the fungus enemies of scale insects, we
.should not expect to see any considerable difference in the

growth made in the sheltered and open plots, since scale has
been kept down in the latter by spraying. It is clear from
this experiment, the results of which coincide with general

experience, that close shelter greatly accelerates growth.

My opinion is that ihe increased vigour of the trees so

attained is in itself a sufficient protection against scale-insect

infestation.

The Dominica exprrinients have confirraed and clarified

certain conclusions, hitherto based on scattered and some-
what indefinite observations, concerning ihe growth of young
lime trees The matter may now be stated with consider-

able certainty as follows: —
A. Young lime trees from the time they are set out to

the time of bearing, or iis it would perhaps ho preferable to

state it, to the time when they are closing in and affording
each other shelter, are liable to be held back, or to suffer

severe checks, from infestation with scale insects. This

liability is the greater as the situation is more open and the

soil is more depleted: in particularly well sheltered situa-

tions, and in ordinary situations where the soil is rick

in humus, the condition does mt appear. An abundant

supply of rain does not in itself prevent its appeiranee.
B. The condition can be successfully met, and caa

by timely action be prevented in the following ways:
—

(a) By the artificial control of scale insects by regular

spraying. This measure simply prevents injury to the plants.

(b) By the provision of close lateral shelter. This
mea.sure greatly forwards the growth of the plants, which at

the same ti«ne remain free from serious infestations of scale.

(c) By the manuring and careful cultivation of the

plants in the open field, provided that the situation is not

badly exposed.
In these experiments the development secured by

melhods (b) and (o) is so greatly supeaor to that obtained

by method (a) as quite to eliminate the latter from recom-
mended practices. The shelter method is the simplest, but,
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•for good results, care must be taken to keep clear around

€ach tree a space just sntiicient for its full development.
Removal of the shelter will thus be grarlual. Anything

approaching overhead shade should be avoided. In appyling
the third method, the more shelter in the way of wind-

breaks and hedges is provided, the less will be the

attention requir. d to maintain the vigour of the trees.

The conclui-ion drawn from these experiments with

regard to natural resistance to scale insect infe.stations are

applicable to mature trees but under Dominica conditions

these are rarely severely attacked.

MOTOR TRACTORS.
In view of the present conditions of agriculture, and

siill more perhaps of future conditions when the war is over,

the following article taken from Occasional Xoten, No. 2, July

1917, published by the Royal Agricultural Society of

England, is of interest. The article is written by the Soc

iety's Consulting Engineer, Mr. F. S, Courtney. M.I.C.E :
—

'The subject of motor tractors must, at the present

"time, seriously occupy the attention of most agriculturists,

and under ordinary conditions (when intending purchasers

might be considering the selecting of a tractor to meet their

requirements) a general description and criticism of such

tractors as are in the market might be of a useful guide. . . .

'Of such tra''tors there is a great variety, and as each

one varies very considerably in design, it is evident that

•—even with American tractors—there is at present no

unanimity of design.
'In evidence of this one has only to look at their

framing, and the disposition and number of their wheels,

some being 3-wheeled, while with the 4-wheeled there is an

ever differing variety in their disposition, width, and diameter.

'Then, there are marked differences in the engines and

gears; these, however, need not be considered at the moment.

'I have not the slightest doubt but that the prospective

large application of motors to be used immediately in the

development of arable land in this country will, within

twelve months of their being set to work here, result in

a very material modification, certainly with those makers

who desire to maintain their footing in the English market.

'For these reasons I do not think it desirable to go into

any criticil examination of tractors in their present form

or of their probable modifications. It is much safer to

"prophesy after the event" and there is, no doubt, much
•which we shall learn by their extended use, and which will

clear up some vexed questions.

'Perhaps the first of these is the weight of the tractor

itself. On the one hand, weight is reduced to a minimum
80 that a tractor is produced wtighing little over a ton

with its full complement of oil, etc.; while, on the othtr

hand, there are advocates of caterpillar tractors weighing
thirteen or fourteen times that weight. How far the distri-

bution of weight over a greater area of bearing surface

is eflfective can only be definitely decided by a comparison
of the crops grown on similar soils, but tilled with machines

of varying weight.

'Apart from the class of tractor referred to above

there is the combined tractor plough, which certainly

should not be lost sight of. With either a plough or culti-

vator the implement is capable of doing a large amount of

excellent work, and is especially adapted for irregular-shaped

or small fields. In order, however, to get the maximum
effect out of such a machine, it would appear e-sential thai.

the driver should not have to follow and steer it, but that he

^'hould have a .seat on it,
with all the controls brought close

to his hand, and each capable of easy regulation. In this

way he should be able to get nearly double tlie work out of
his machine that he would by following it.

'The task of placing some thousand of tractors on the
land within a short period is an immense one, and it wOuld
be expecting too much that the organization of the samft
should at first be perfect

'It will be interesting to follow and note the modifi-

cations which will, as a consequence, be made in the machines^
'The omission of steam cultivation from the above

must not be taken to assume that I consider it super.sedeif

by the motor tractor; on the other hand, given large field*

and sufficient area to plough, no better work can be dona
than by steam.'

ANNATTO DYE.
Some years ago the Imperial Commissioner of Agricul-

ture for the West Indies gave attention to the question of

preparing the colouring matter from annatto seeds, and dis-

covered a simple process for the purpose. He found thati

the colouring matter is easily removed from annatto seeds

by washing them in a dilute solution of ammonium hydrate.
The solution is strained off from the seeds and evaporated
to a thick paste in steam-heated pans, when it yields aa
annatto paste of greater brilliancy and colour than that;

obtained in the usual way.
The great simplicity of this proce.«s would permit of its

being carried out in places where annatto is growa.'so that tha

concentrated paste might be shipped instead of the somewhat-

bulky seeds.

Considering the shortage of dye-stuffs, the Commissioner-

brought this matter to the notice of the Colonial Office ia.

February this year, suggesting that it might be well to

submit the idea to the Inventions Board, as of possible use al;.

the present moment. The Department of Scientific and

Industrial Research was consulted in the matter, and iti-

has intimated that annatto is now chiefly used for colouring-

butter and cheese, and only to a very small and unimpor-
tant extent in dyeing.

Annatto is grown hardly anywhere in the West Indies

to any extent, except perhaps in .Jamaica, which still pro-

duces a small quantity. Should there be any future for

this dye, an<l the cultivation of the plant extended, it would

be an easy matter in carrying out the process suggested, to

treat the annatto seed with ammonia and water in rotating

churns, to strain oft' the liquid, and evaporate this to a paste

in steam-heated copper pans, so that a factory for the

purpose would be a simple affair. The residual seeds might;

possibly be used for oil production, and for cattle food.

A telegram from Amsterdam, printed in T/ie Ti/nes for

August 20, 1917, states that the Union of German Sugar

Industry has stated to the German Chancellor that the

Cnion desires the continuance of the Brussels Conventioa.

after the war, on condition that England .shall agree to it.

It is pointed out that England during the war has mainly
used colonial sugar. It is of importance therefore to the

German industry that cane and beet .sugar should be placed

on an equality as regards their import into England, so that

colonial sugar may not perin,inently exclude beet sugar

from the British market. This seems to be either a confes-

sion of weakness on the part of the German sugar industry^

or an instance of German insolence.
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MARKET REPORTS.
London.—The West India Committee Circular,

September (3, 1917.

Abrowkoot—5|(i. tu C|d.
Balata—Block, nci (|uotation.s; Sheet, 3/0.
Beeswax—No quotations.
Cacao—Trinidad, no quotations; Grenada, no quotations;

Jamaica, no quotations.
Coffee—Jamaica, no quotations.
CoPKA—£46.
Fkuit—Bananas, no quotations; Oranges, no quotations.
Ginger—Jamaica, no quotations.
Honey—Jamaica, no quotations.
Lime Juice—Raw, 2.(> to 2/'->; concentrated, £30; Otto of

lime (hand-pressed), 16,'- per ft.

Logwood—No quotations.
Mace— 2/- to 2/3 per ft.

NUTtlEGS— Is.

Pimento—3§rf. to 3|rf. per ft .

Rdbbek—Para, fine hard, no quotations; fine soft, no

quotations; Castilloa, no quotations.

New York.—Messrs. Gillespie Bros, k Co., October

16, 1917.

Cacao—Caracas, 12|c. to loc. ; Grenada, 12ic. to 12|c.;
Trinidad, 12jC. to 13c. ; Jamaica, lOjC. to lll^c.

Coco-NUTS—Jamaica and Trinidad selects, $52 '00 to

$.58-00; culls, $;i6-00 to $4(i00 per M.
Coffee—Jamaica, 9Jc. to lie. per lb.

Ginger—17c. to 20c. per ft.

Goat Skins—Jamaica, 65c. to 70c. ; Antigua and Barbados,
60c. to 65c.

; St, Thomas and St. Kitts, o5c. lo 60c.

per ft.

Geape Fruit—Jamaica, S3 '75 to $4 '50 per box.

Limes—$4-50 to S6 00 per brl.

Mace— 38c. to 42c. per ft.

Nutmegs— l!>c. to 20c.

Oranges-$2-75 to $4 00.

Pimento—6c. to 6|c. per ft.

SroAR—Centrifugals, 96°, 6''l0c; Muscovados, 89°,

Molasses. 89°, i)"88c. all duty paid.

6 -640.;

Trinidad.—Messrs.

1917.
GoRDOS, Grant <t Co., October 18,

Barbados.—Messrs.

2. 1917.

T. S. Gareaway &, Co., October

Cacao—Venezuelan, S13-50; Trinidad, $12-75 to $13-2.'>.

Coco-NUT Oil—No ijuotations.
Coffee—Venezuelan, 12c. to 14l. per ft.

Copra—7|e. ijov il.

Dhax—No quotations.
Onions—S8-00 per 100 ft.

Peas, Split—$12-00 to .S12-.J0 per bag.
Potatoes—English, .94-50 to $5-00 per 100 ft.

Rice—Yellow, $10-50 to $11-75; White, $9-25 to 9-50

per bag.
SnoAB—American crushed, no quotations.

Arrowroot—$8 00 per 100 ft.

Cacao— $10-50 to $11-00 per 100 ft.

Coco-nuts—$36-00 husked nuts.

Hay—No quotations.
Molasses—No quotations.
Onions—89-00.

Peas, Split—No (quotations; Canada, no quotations.
Potatoes—$8-25 to $13 -20

Rice—Ballam, $1050 to $11-20 per 180ft.; Patna, no
quotations: Rangoon, no quotations.

Sugar—Muscovado centrifugals, $6-50.

Publications on sale of the Imperial Department of Agriculture

FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1. 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, XII, XIII, XIV and XV:—Price 2s. each; Post free 2s. 8rf., where

complete. (Ill; 2. IV, 3; and V, 2 and 3 are out of print.)

Volume XV, No. 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.

Volume XVI, Nos. 1, 2, and 3. Containing Papers on general subjects,

HAND-BOOK AND PAMPHLET SERIES.
The Pamphlets and Hand-books are written in a simple and popular manner, and the infonnation 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 eighty-two.

The 'AGRICULTURAL NEWS': A Fortnightly Review.

The '

Agricultural News '

contain.s extracts from official correspondence and from progress and
Other reports; and, in fact, any intormation 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, 1 id. The subscription price, including jwstage, ia

2«. 2d per half-year, or 3s. 3d. per annum. Volumes IV to XV complete, with title page and index, as issued—Price 4s. each

Peat free, 5«. 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 ofpublications are to be addressed to the Agents, not to the Depai'tment.
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We are buyers of

COTTON SEED
And we are ppepared to buy year after year

THE WHOLE PRODUCE OF THE

WEST INDIES.

Being' possessed of ample financial resources and having first-

class connections in all the primary markets of the world we are

able to offer the highest inducements to our clients. WE CON-
SIDER NO TRANSACTION COMPLETE UNLESS BOTH PARTIES
TO IT ARE ENTIRELY SATISFIED, and in pursuance of that

Policy we invariably pay the highest prices compatible with the

conditions obtaining from time to time; and moreover we are

ready to make all such payments when, where, and how our

clients instruct us. If payment is required in LondoD, New York,
or anywhere else, we can arrange it; if goods are to be shipped^
in exchange it is our pleasure to do so, and, our buying facili-

ties enable us to acquire such goods at rock bottom prices.

In addition to our business of Cotton Seed Crushing, WE DO
A GENERAL IMPORTING AND EXPORTING TRADE conse-

quently we are open to handle any possible transaction, so;

CONSULT US UPON ANY MATTER ON WHICH YOU
REQUIRE ASSISTANCE AND LET US SEE IF

WE CANNOT BE OF SERVICE TO YOU.

ERNEST THORNE, LTD. BARBADOS.
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THE BEST MANURE FOR COLONIAL USE
IS-

Dissolved (Soluble) Guano
FOJ^ SUa^lb^-CANE: and GlTlXElr^AL USE.

TRADE ••> >^^^ MARK.

The
APPLY TO LOCAL AGENTS OR DIEEflT TO:-

Ang-lo-Continental Guano

Works, Ltd.
Dock House, Billitep Street, London, E.C.

Barbados Ag-ents: James A. Lynch & Co., Ltd., Bridg-etown.

FOR SALE.
A SISAL FACTORY,

Complete, Modern, and in perfect order.

For particulars apply to :—

Piantageselskabet Dansk Vestindien,

Christiansted, St. Croix,

Virgin Islands of U.S.A.

BORDEAUX MIXTURE.
For use in mixing the above, we stock

SULPHATE OF COPPER.
Bordeaux is reccgnized as the best mixture lor destroy-

ing fungous pests on the rind of the cane plant prior to

planting.

Assure a good spring, by using this mixture.

To be obtained from

THE BARBADOS CO-OPERATIVE
COTTON FACTORY. LIMITED.

WHITE PARK,
BRIDGETOWN, BARBADOS.

Agents.

The following have been appointed Agents for the .sale

London: Me.ssrs. Dul.iu i Co., 37, Soho Square, W.
West India Committee, 15, Seething Lane.

Barbados: Advocate Co. Ltd., Br>ad Street, Bridgetown.
Jamaica: The Educational Supply Company, 16, King

Street, Kingston.
British Guiana: The AKuosy Co.. Ltd., Georgetown.
Trinidad: Messrs. Muir-Marshalt. <fe Co., Port-of-Spain.

Tobago: Mr. C. L. Plagemann, Sctrborough.
Canada: Lewii* W. Clemens, 8

of the publications of the Department;—
Grenada: Messrs. Thos. Lawlor tk Co., St. GJeorge.
St. Vincent: Mr. J. Bonadie, 'Times' Office.

St. Lucia: Mr. E. ^^'. Niles, Botanic Station.

Dominica: Mr. ,J 1. H. Bridoewater, Roseau.

Montseirat: Mr. \V. lloBSON, Botanic Station.

Antigua: Mr. S. D. Malone, St. John's.

i'«. Ar»«s.THE BiBii '.D Book Supply Agency, Bassbtesko
Nevis: Mwars. Hi ti., Bros., Charlestown.

1, Youge Street, (i- il Bank Building) Torouto.

Printed at Offl « of AgrieiUtitrnl Reporter, 4, Higk Street, Bri'i)(etova, Barbados
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MAIL, PASSENGER & CARGO SERVICES

FROM THE

WEST INDIES
TO

THE UNITED KINGDOM

CANADA

DEMERARA & PARAMARIBO

PANAMA CANAL & PACIFIC PORTS

PORTS OF CALL
Azores.

fSt. Vincent, St. Lucia, Dominica,
\ Montserrat, Antigua, St. Kitts,

(.Bermuda, Halifax, N. S., & St. John (N.B.)

Grenada & Trinidad.

[Trinidad, Puerto Colombia,

-^Cartagena, Colon, Panama,
[CaUao, Iquique, Antofagasta & Valparaiso,

REGULAR MAIL, PASSENGER AND CARGO SERVICES FROM THE
UNITED KINGDOM TO

BRAZIL, URUGUAY & ARGENTINA

Via Spain, Portugal, Madeira & St. Vincent

REGULAR SAILINGS FROM THE UNITED KINGDOM TO

MOROCCO, CANARY ISLANDS & MADEIRA,

STRAITS SETTLEMENTS, HONG-KONG,CHINA

& JAPAN. '^' —
Head Office : 18, Moopg'a.te Stpeet, London.
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An Object Lesson
IN

Tick Eradication
\

T%e IfhutToHon* given below, and the accompanying particulars, are taken from an OfficieJ pohlieatlon »f tha United

Department of Agriculture, Bulletin No. 498,

b liu (>aa»

caJcnlaled that licks may,

in ihe course of a year,

deprive an animal ol

lOi gaQoDt of bloo<L

Some ticks absorb M
much as 2 cc ci

blood eacki

TICK INFESTED: B'^FORE DIPPING, August 12th, 1911.

WEIGHT 730 POUNDS.

A case » OB

record of a horse which

died from anaemia re-

sulting from gross tick

infesUtion, and from

which no less than

'/8 lbs. of ticks were

collected.

THE SAME BEAST TICK FREE: 2 MONTHS AFTER DIPPING,

October 12th, 1911. WEIGHT 1015 POUNDS.

The atove iDustrarions afford an example of the benefits afforded by Tick Eradication. The aniinal shown, when infested with licks, weighed only

7K pounds on 12th August, 191 1. On this date the beast was completely freed from Ticks by dipping. Two months later (12th October), its weigbi

Wl increased to 1015 pounds, the feed in the meantime remaining the same as before. The total gain aftsr being freed btm lidn wi» f

285 pounds in 2 months, or a daily average gain of 4f pa

COOPER'S CATTLE TICK DIP

Hat received the official approval of tha fellauring Countri—t

llllon ol South Africa. Northern Rhodesia, Brazil, BasutolaM,

Nyagaland. Suazi'aad, Southern Rhodesia, Madagascar,

Brilliih East Alrlca. (ierman East Africa, Portuguese East Africa,

Portuguese West Africa, Egypt, Argentine Republic. QoeenslaaC

I niled Stales of America, New South Wales,

Northern Territory ol Australia.

M.ni.fadurers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England.
l|.IO,Nv.l(lS Toroalo, Chicago. Syi».,, UeihaVM, AaatUtti. Bneaos Aires. Mo«lt Vidto, Pwla Artnaa, East London, OJcw

WEST INDIAiN AGENTS ;

• r, KITTA: .' L. Hnrslord & Co. ANTIGUA: Bennett, Br. »<>" * C«.

JAMAI>:'\: D. Htrnderson & Co., Kingston.
OktNADA: Tticmson, Hanl4e> * Co.

BAKBADO.'^ Barbados Co-operative Cotton Co., Ltd.

BAliA.MAS: W. \. Twjnam, Nas.iau.

TRINIDAD: T. OedJe5 Grant. Port ol 5paln.
BRITISH GUIANA: iandbach. Parker & Co.

BT. VINCENT: Corea & Co., Kineatown. NEVIS: 5. D. Malane.

DANISH WtiST INDIES: A. .Schmlegelow, St. Croii.

MONTSBRRAT: W. Llewellyn Wall. DO.MI.MCA: Hon. H. A. PramptoB.
ST. LUCIA: Barnard Sons A Co.. Ca.^trle9. f
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Stimulation of Interest in Education.

^HE appointment by the Administrator ot

St Lucia of a Commission, to enquire into

^ and report on the Educational System of

the colony, and to make recommendations for its im-

provement, is calculated to initiate a move of much

importance, the effects of which may extend far beyond

the colony in which it originates. It is evident that

A full and untrammelled examination of the situation

is desired, for, in his covering letter addressed to the

Chairman of the Commission, Mr. Lobb writes:

'

I desire that the recommendations of the Commission

shall be framed solely with a view to the needs of

popular education, and not to the probable ability or

otherwise of the Public Treasury to meet the increased

expenditure which must inevitably accompany any real

improvement in the present system. It will then be
the business of the Government to consider how far the

financial resources of the colony can be made available

for that purpose.' This indicates a wide outlook, and
the intention to consider carefully and critically the

report of the Commission before action is taken in regard
to it. It seems evident, therefore, that the report of

the Commission is to be regarded as only the first stage
in this movement.

The terms of reference of the Commission are

exceedingly wide, embracing consideration of the various

aspects of primary and secondary education, the remun-

eration and qualification of teachers, the health of the

pupils, the subjects taught, and man}' other matters.

Naturally, special reference is made to teaching in

regard to agriculture, the Commissioners being directed

to advise concerning the teaching of
'

the elementary

principles and practice of agriculture, which is the basis

of the colony's prosperity.'

With so important a Commission in operation, it

will be useful to draw attention to some of the efforts

that have been made by the Imperial Department of

Agriculture to assist and encourage the teaching of

agriculture, throughout the West Indies.

Reference to the pages of the published volumes

of the West Indian Bulletin and of the Agricultural
News will serve to show the very considerable amount

of attention that has been devoted to this ques-

tion of agricultural education during the period in

which the Imperial Department of Agriculture has

been in existence. The reader is referred especially
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to the West Indian Bidletin, Vol. I, pp. 77-108

and pp. 229-()6: Vol. II, pp. 97-130: Vol. VI, pp. 197-

233; Vol. VIII, pp. 280-312: Vol. XI, pp. 430-47:

and Vol. XIV, pp. 172-80.

Reference may more particularly be made to

Vol. XI, p. 439, where a brief summary is made of

departmental efforts in this connexion up to 1911.

It will there be seen that assistance has been given

in respect to many phases- of education, and not

only in regard to agricultural instruction in prim-

ary and secondary schools. Aid has also been given

to encourage the teaching of elementary principles of

agriculture in the primary schools by giving instruc-

tions to the teachers of such schools, and by the

production of text-books especially suited for local use.

It is noted in this article that:—

'The following courses of lectures or classes for

teachers have been given. In many cases they were

accompanied by demonstrations and practical work

conducted at a botanic or experiment station, and in

these instances their value was considerably enhanced:—

Grenada, 1900 (two courses) and 1903.

St. Vincent, 1904-5.

Barbados, 1898, 1899, 1900, 1901, 1902-3.

St. Lucia, 1899, 1900, 1901, 1903, 1909.

Dominica, 1900, 1901.

Montserrat, 1900, 1901, 1902, 1906.

Antigua, 1900-1, 1901-2, 1903-4, 1904-5, 190-5-0,

1906.

St. Kitts, 1902, 1903.

'In order to aid the teachers in their work, a small

band-book entitled "Nature Teaching" was prepared,

with the object of providing a simple outline of scientific

studies having an agricultural bearing, and at the same

time indicating VHrious pieces of practical work and

experiments capable of being carried out by the teacher

or his pupils, and affording directions for accomplishing

this. In the Leeward Islands, again, a pamphlet

entitled 'Hints to Teachers" was prepared, fur the

purpose of assisting in the instruction detailed in the

syllabus of science and nature study, in the coile

governing the elementaiy schools of the colony: this

has been embodied to a large extent in "Nature Teach-

ing" in connexion with the successive enlargements that

this vvoik has received in recent years. Further, in the

Pamphlet Series, several issues have been made of

a publication entitled Hints for .School Gardens", the

scope of which has been greatly increased in the new

editions. A small work dealing in a simple manner

with Tropical Hygiene has also been prepared for

the Government of the Leeward Islands. It must

be mentioned lastly, although this is not one of

the publications of the Department, that a booklet

having the title "Suggestions for School Gardens" hy
J P. Williams. M.A., has been published by the Jamaica

Board of Education.'

In treating the question of agricultural education

it is worth while to try and obtain a clear idea of the

position of the pupils, and their requirements.

As regards such education given to the scholars in

elementary schools, both critics and well-wishers are

often disposed to consider that the method of instruction

should be purely utilitarian. Most of these scholars

are likely to earn their future living as agiicultnral

labourers it is said, therefore teach them to handle the

fork and the hoe and such like things, and they will

turn out good labourers, able to maintain themselves

and fill a useful position in their country. Now this is

really not fair, either to the scholars or to the teachers

of elementary schools. All that can be expected is that

the elementary facts of agricultural life should be

taught and made familiar to the children, especially by
training their powers of observation. To expect the

scholars of an elementary school to leave school as expert

labourers, is to expect the elementary school to fulfil

the functions of a technical school, and the teachers to

be expert planting overseers.

Too much stress cannot be laid upon the necessity
of training the powers of observation of the scholars

in elementary schools in the West Indies. Most of our

children here have excellent powers of memory, but

their observant faculties seem sadly lacking. They can

learn by rote pages of a text-book, especially of a cate-

chetical kind, but they do not seem, except in rare

instances, to observe differences or likenesses in the

objects of plant or animal life with which they are in

continual contact.

In is in this particular that the agricultural edu-

cation in elementary schools in the West Indies seems

largely to have failed. In spite of the excellent text-books

referred to above, adapted to local conditions: perhaps
indeed because of tbeni, very little real knowledge of

the matter seems to be freely attained by the pupils.

That is because the teacher, and let us say the examiner

also, is often content with glib, parrot-like repetition of

answers derived from the books. Direct observations of

the actual plants, tools, and appliances are necessary to

good teaching: in most country districts in the tropics

there is no dithcnlty in gathering from around the school
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the necessary objects to illustrate practical))' every

lesson in agricultural matters.

In fact the only schools in the West Indies in which

agricultural education seems to have improved in the

last ten years are those where the examining, and

conseijuently the teaching, has been at least to some

considerable extent, directly out-door and practical.

St. Lucia may be mentioned as an honourable example.

There the agricultural education in elementary schools

seems to be bearing good fruit, because the officers of

the Agricultural Department visit and advise on the

school gardens from time to time, and conduct exam-

inations connected therewith.

The following quotation from a paper by the

Imperial Commissioner in the West Indian Bulletin,

Vol. XIV, p. 172, puts what may be considered as fair to

expect to be taught of this subject to the average child

who is to become an agricultural labourer;—

'They may well be taught elementary facts about

plant and animal life, about the manner in which seeds

germinate and plants grow, and the fundamental rela-

tionships of plants to ihe soil and air. They may also be

trained in certain simple operations, such as the sowing

of seeds, the propagation of plants by cuttings, and

perhaps such operations as budding and grafting, and

these exercises may—and it is very desirable that they

should—extend to simple operations conducted in

a school garden, where the pupils may learn somethmg

concerning the handling of soil, the arrangements

necessary for the cultivation of simple crops, probably

principally of culinary vegetables, and of the various

incidents requiring the attention of the cultivator in

order to bring these crops to maturity, such matters

as watering and the protection of the crop from insect

pests, all of which, if judiciously handled by the teacher,

afford rich stores of material of educational value, and

enable, even in simple minds, an appreciation to be

arrived at of the fundamental facts in the life of

a peasant.

'More than this it does not seem necessary to look

for or expect: indeed if it is carefully looked at, it will

be seen that it really embraces a wide range, having

regard to the child mind, and what is more, it admits

of being carried into effect in practically every agricul-

tural district, and so demands no educational revolution

or upheaval.'

Reference will be made in a future number of this

Journal to the work done in connexion with secondary

scbools, and with regard to the teaching of agricultural

sv.bjects from a technical point of view.

THE GOVERNMENT EXPERIMENTAL
ESTATE IN TRINIDAD.

The Government of Trinidad own and work a.s ao
Experiment Station, under the control of the Agricultural
Department, the Eiver estate, in the Diego Martin district.

On the occasion of a visit to the estate by the Singre Grande
District Agricultural Society, Mr. W. G. Freeman, the A ting
Director of Agriculture, gave a resume of the history and
present position of this Government property. The Port of-

^pain (riuette for October 27, 1917, gives a report of
Mr. Freeman's speech, from which are gathered the following
interesting details.

Mr. Freeman said that the Government had bought the

property in 1S97 for £4,629, and had since spent large sums
on improvements, which made up a total cipital expenditure
of £11, 274. The present position of the estate was that it

had paid back to the Government the whole p mount spent
on its purchase, and it had a small balance' in the bank.
There were about 120,000 bearing cacao trees, and 10,000
were in the hands of contractors, and with timber, limes and
other things, there were about 400 acres under cultivation.

The estate could easily be valued at £2-5,000. The timber con-
tracts were fairly well taken up, there being thirty-eight con-
tractors. There were some 5,000 coffee trees also planted on
the estate. In referring to the labour question, Mr. Freeman
remarked that the Paver estate had its labour difficulties as

the other estates, but it was helped to a certain extent by the
woik of the boys of the Reformatory, which, he was glad to

say, was generally .peaking, good. The boys did cutlassing
and brushing. Owing to the increase in the cost of living,

deserving labourers had had their wages increased. But the

great thing was a want of a regular labour supply. Following
the practice obtaining at Caroni and Palmiste, River estate

now gave a bonus of one day's pay at the end of every fort-

night to every labourer who worked for ten days in that

fortnight. Much success had been achieved. In many ways,
the estate spent much money in ways not called for on private
estates.

Two branches of the experimental work of which
Mr. Freeman spoke seem of special importance, viz, the

.selection of cacao beans for planting, and the series of

manurial experiments. He said that as regards the first,

planters had recognized that all cacao trees did not bear

alike, but there was very little definite information on tlie

subject. Professor Carmody started a big scheme of number-

ing selected trees to get returns year by year of what each
bore. At present, there were 10,000 trees thus labelled.

Yields were recorded for 9ome five years now, and by com-

parison they could tell that a tree was a heavy bearer if it

always bore heavily. Seeds from such heavy-bearing trees

were used for propagation purp3ses: and pods from these

selected trees were also sold to planters. Seedlings might
not always turn out like their parents, because there was ihe

possibility of crossing. But by means of grafting or budding
one could make sure that one had a really heavy bearer.

Many people doubted the value of such records, on the

ground that heavy bearing might be due to nccid-ntal differ-

ences in soils. But in California, U.S.A., similar experiments
were conducted with grape fruit, with similar results.

With regard to manurial experiments, the estate also

had a large series of manurial oxperiraents, and from general
results at pce.=ent it was gathered that bigger yields were got
from manured than from control plots. But on the cjuestion

of manures, the ordinary planter had also to considT the

financial side. The estate was run as a commercial concern,
and its great value was what they could learn from it.
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SUGAR INDUSTRY.

REVIEW OF THE WORK OF TWO WEST
INDIAN SUGAR FACTORIES, 1917.

At the instance of the Directors of Gunthorpe's Factory,

Antigua, and Basseterre Factory, St. Kitts, the results of the

working of these factories for the past season have been

furnished to the Commissioner of Agriculture. The following

information based on these reports is cabulated to be of much

interest and value to those concerned with the manufacture

of We.st Indian sugar.

The Antigua factory manufactured 1 1,705 tons of sugar

from 102,601 tons of canes, the St. Kitts factory 11,843

tons of sugar from 93,372 tons of canes.

It is satisfactory to note that the megass was more

than sufficient for the complete manufacture of the sugar at

the Antigua and St. Kitts factories; very large surplus

amounts remained on hand at the close of the season.

The work of these factories has been extremely good

during this season, that of St. Kitts leading slightly; this

factory had a better quality of cane to deal with.

The main features of the factories' work may be gathered

from Table I.

Table II shows the recovery and losses of sucrose.

The average composition of the cane dealt with, calcu-

lated from the data supplied, is given in Table III.

TABLE I.

Car.e crushed, tons

Juice 'diluted'

Juice 'undiluted'

Juice expressed per 100 parts
j

of juice in cane: or sucrose
'

extracted per 100 sucrose!

in cane J

Sucrose in juice, tons

Commercial sugar made, tons

Purity diluted juice

Sucrose in 1 00 cane

Fibre in 100 cane

Sucrose in 100 megass
Juice in megass per 100 fibre

Juice lost per 100 cane

Recovery commercial sugar on
\

Gunthorpe's,

Antigua.

102,601

90,876

74,170

9303

Basseterre,

St. Kitts.

97,372

89,653

7.5,037

94-4

12,379
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The recovery ic the form of sucrose in the sugar sold

Avas at Antigua 84'52 per cent., at St. Kitts 8704. The

figure for St. Kitts is e.xtremely good, and that at Antigua
satisfactory. The range in 19 If) for the two principal
factories in Cuba was from 783 to S4'.59.

It is interesting to note, thouah this point has not the

importance often attached to it, that Gunthorpe's factory
in this season look S'76 tons of cane per ton of commercial

.sugar, and Basseterre 822. In Hawaii the average in 19 '.5

was 8' 14 tons; in Cuba 8 68 tins.

The foregoing survey of the work of the past season

shows that the character of the woik at Antigua, and St.

Kitts, concerning which comparisons were made last year
in this Journal (Vol. XVI. p. 3.56, November 4, 1916), has

been well maintained; indeed some advance has been made
at St. Kitts, in that the recovery of sucrose in the form of

sucrose in sugar shipped in 1917 reaches 87 08 per cent.,

whereas in 1916 it was 8-5o9. These figures may be

compared with those of the two first years of Gunthorpe's

factory, when the average was 64'74 and 64'.56.

Judging by Hawaiian standards, it is possible to effect

further improvements, and doubtless the Directors of these

factories will consider whether or not it may be profitable to

attempt thi?m. In any case a h'gh level of efficiency has

now been reached in the smaller West Indian islands. It

remains to see that it is at least maintained and, if possible,

advanced.
F.W.

THE SUGAR MARKET.
The following information concerning the sugar

situation is abstracted from the latest reports to hand of

Messrs. Gillespie Bros, and Co., dated New York
October 19 and 2(!, respectivelj':

—
The interest in refined sugar furnishes a situation

unparalleled in the history of the trade. Reficers are besieged
with orders for any amount of sugar that can be secured,

but, as previously reported, there is no possibility of satis-

fying even a small part of the demand, f.xfepc in a vei y
limited way.

Most of the refiners have withdrawn from the market,

and there are now only, two local refiners who are siill

taking business from regular customers, but with restrictions.

Deliveries are still behind, and some cannot guarantee

delivery within thirty days, while others are three weeks

l.ehir.d on city, and two weeks on country orders. Four of the

largest refiners have closed down on account of the scarcity

cf raws, although they will reopen should they obtain

sufficient quantities to warrant their operations

On October 26, the report runs:—
The situation in 'sugar is still critical, and we have no

business to report as far as Cubans are concerned, although
the (juotition still remains at .5;c per lb. c. A- f., equal to

f.-90c. per B). duty paid. Within the pa=t day or two some

2,-500 tons of Philippine centrifugals afloat, and in transit by

rail, have been sold at 6-90c. per B). basis 96° c.i.f., and

7,000 tons of low grade Philippine sugar at 5-7.5c. per Bb.,

basis 88° c i.f. New York.

It is also reported that business has been concluded for

100,000 tons Louisiana raw sugars between the Louisiana

planters and the Food Administration, on the basis of 6 35c.

per 5). basis 96° f.o.b. New Orleans All Centrals have now

.stopped grinding in Cuba, and advices (rom there report the

weather is favourable for the growing crop.

Receipts to the Atlantic ports for the week were 12,710

K. ns against meltings of 2.5,000 tens, and the stock in

refiners' hands now totals 44,210 tons, which with 48,096
tons for the entire island of Cuba, makes a total of 92,959>
tons against 269,028 tons in all hands at this time last year.
From the foregoing, it will plainly be seen just how short we
are of supplies, and in order to provide for the household and
allied food needs, the Head of the Sugar Comiuission in

Washington has thought it advisable to discontinue selling to

confectioners, and syrup and cordial manufacturers, stating
further that they probibly will be licensed shortly, and their

business reduced to a minimum.
Since writing the foregoing, it is reported that the

Sugar Commission at Washington has finally concluded to

allow confectioners to have 50 per cent, of their former

s'lgar requirements until .Janaary 10. What course is to be-

followed after that time is yet to be promulgated.

A LIGHT MOTOR PLOUGH.
The question of the employment of motors for plough-

ing and other agricultural operations has been receiving

attention of late in the pages of this Journal: reference may
be made to pages 285, 339, and 35 1 of the present Volume.

Information has lately been received at this Otfioe from

the Secretary of the Food Production Department of the

Board of Agriculture and Fisheries of Great Britain, that the

Wyles Motor Plough is considered very suitable for orchards

or small holdings. It has not been found successful on large

farms. In the book 'Farming by Motor', which was reviewed

on page 285 of the issue of this Journal for September 8,

1917, there is a description given of this motor plough with

illustrations, from which we take the following particulars;
—

'This is one of the early, single cylinder, simple-type,

self-contained motor ploughs built by the first people in this

country (England) to devote serious attention to this type of

machine. The weis^ht of the machine being nearly balanced

on the front a.xle, the ploughman (who walks behind and

holds the hand":es as with an ordinary horse plough) is able

to lift the plough clear of the ground for turning at the

headlands It is Briti-ih made, and all parts are standard-

ized and interchangeable
'

The following is a brief specification of its features; —

Engine
—

Single cylinder, vertical, 11 b. h. p.

Transmission Gearing—Completely enclosed and run-

ning in oil, provides two speeds forward. No
reverse nece.ssary.

Wheels --2 feet 9 indies by 7 inclies face.

Weight—Including double furrow plough, appro.Kimately

20cwt.

Dimensions—Over-all length, 12 feet (i inches; over-all

width, 2 feet 6 inches; over-all height 4 feet.

This motor plough, although perhaps not suitable for

heavy cane land, might possibly do good work on light soils,

and in the culiivation of cotton or onions. Such soils as tho.se

of St. Kitts and St. A'incent, for instance, seem to be capable

of being cultivated successfully by a light motor of this type.

Full inform ition can be obtained from the manufacturers,

Wyle^ Motor Ploughs Ltd; 5 Carr Street, Manchester.

DEPARTMENT NEWS.
Df. J. C. Hittson, B.A., Ph.D., Entomologist on the

staff of the Imperial Department of Agriculture, left

Barbados on Oct-ob-r SI for St. Vincent for eiitoiuolo-

gical studies. He is expected to remain in that islatnl

for about a month.
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SEA ISLAND COTTON MARKET
The report of Messrs. Henry W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

ending October 20, 191 7, is as follows:—

isLAJNDS. The receipts of the week were larger, and

admitted nf the Factors having better offerings. There was

only a limited demand, and with a quiet market there was

more disposition lo sell. Sales of about 200 bales Fully
Fine were made at 70c. taking a selection of the offerings of

the odd bags, the buying being on account of the Northern

Mills, but a bid of 68c. was refused for Fine.

We quote, viz:

Fine to Fully Fine 70c = 72c. c.i.f.

GEORGIAS AND FLORiD.\s. There was an easier feeling in

the market the early part of the week, resulting in sales in

Savannah of about 500 bales on a basis of Extra Choice to

Fancy at 6Sc., taking such offerings as were seeking sale.

Towards the close of the week there was less disposition to

sell, as the interior markets, were firmer and higher, and

Factors refused to make further sales under Extra Choice to

Fancy 70c.

The demand continues on account of the Northern Mills

which seem to require some early shipments. Unfortunately

fieight room is scarce and difficult to engage, and there is

also an embargo on certain New England points.

We quote:

GEORGIAS AND FLORIDAS.

Extra Choice to Fancy 68c. to 70c. = 70c. to 72c. c.i.f.

The exports from Savannah for the week were, to

Northern Mills 25 bales. Southern Mills 43 bales, and from

Jacksonville to Northern Mills 1,683 bales.

CROP ADVICES. The reports from the country continue

to confirm the damage done in certain sections by the boll

weevil, and the recent unseasonable cool weather has interfered

with the development of the plant in other sections. Conse-

quently the disposition is to reduce crop estimates, which

now range from 85,000 to 90,000 bales.

buyers from the North failed to appear, and at the same
time the shortage of specie made it imperative for farmers

to find some means of paying their taxes. The Association

were buying cotton at their ginneries at a good price, and so

the tran^iport of cotton to Zaria began, and increased very

rapidly. The Sokoto Zaria road was for weeks filled with

donkeys, camels, oxen, and men carrying cotton to Zaria.

Sellers were pleased with the price realized, as being much

higher than tliat formerly received. The Resident concludes

that the growing of cotcon has received a jjreat stiinnlus in

all the eastern half of the Province, and states that u.i to

the time of his report the rains had been unusually gool.
The purchases of cotton in La^os to August -jI,

amounted to 7,703 bales, as oompired with 9,134 bales for

the same period of 1916, and 5,748 bales for 1915.

The purchases of cotton in Northern Nigeria to August
31, amounted to 3,713 bales, as compared with 10,522 bales

to August 31 last jear, and 531 bales in 1915.

NVASAL.AND. It was I'eporteJ that arrangements had
been made for a special allocation of 500 tons of space by the

steamship lines for the monthly shipments of Nyasaland pro-
duce from Beira or Durban. This space, however, is only
available if the tonnage is not actually in excess of the priority

cargo arranged for each given month, so thit it is not

possible to say how much space will be available for cotton.

At the same it is considered that this concession will be of

great assistance in dealing with Nyasaland cotton during
the present season.

THE BRITISH COTTON GROWING
ASSOCIATION.

The One Hundred and Sixty-fourth Meeting of the

Council of the British Cotton Growing Association was held

at the Offices, 15 Cross Street, Manchester, on Tuesday,

October 2.

In the absence of the President (The Rt. Hon. the

Earl of Derby, K.G.), Mr. .James Brown occupied the Chair.

WE.?!' AFRICA. With the exception of about 200 bales

of cotton grown in the Meko district, all the cotton which

has been purchased in Nigeria this season has been received

in Liverpool.
Efforts are now being made to ship as much cotton seed

as possible before ilie new crop begins to come in The

Association have about 5,000 tons of this seed, but in the

event of shipping facilities not being available, the bulk of

it will have to be destroyed, a.s there is very little demand

for the seed locally.

A report was read from the Resident of the Sokoto

Province, Nigeria, dealing with the large development which

took place in cotton growing during the year 1916. The

Resident states that in former years all the cotton grown in

the Sokoto Province, after supplying local needs, was exported

to][tbe French Sudan. In the .season 1915-16 the usual

DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
TOKTOLA. During the month of September the following

plants and seeds were distributed from the Botanic Gardens:

sweet potato cuttings, 500; cabbage plants, 12-: cotton seed,

144B). The condition of the cotton and food crops in the

island, Mr. W. C Fishlock, the Curator, reports to be im-

proving, the Aveather recently having been more favourable.

There has been an increased demand for cotton .seed since the

alteration in the mode of buying cotton, namely, making the

first payment 12o. instead of 5c. No serious pests on cotton

or provision crops were reported. The weather was squally
towards the 21st. Rain fell in measurable quantity on

twenty days, the total precipitation being 4-36 inches as

compared with 490 inches, the average for the .'^ame month
for the previous sixteen years

HARBUDA. From a report \>y Mr. C A. Gomez, .Agricul-

tural Instructor, forwarded to this Office by Mr. A E. Collens,

Acting Superintendent of Agriculture, Antigua, the foUowmg
matters of interest concerning the Government estate,

Barbuda, are abstracted.

The general condition of the crops and of the stock is

reported as satisfactory.
Work of a routine nature, consisting in keeping cotton

fields c'ean of weeds and grass, and supplying dead holes,

comprised the chief activities during the month. In the e^rly

part of Septen.ber about 10 acres of cotton were planted,
and notwithstanding the poor rainfall, very fair germination
was ob'ained. At the time of writing the Government's
cotton crop presented a fine appearance, and the prospects of

a good return are very hopeful. No insect pests of cotton

have been reporti'd, but towards the end of the month
the presence of inti rnal boll disease was discoveri.d, and speci-
mens of the infection were forwarded to the Head Office.

Plant distribution at the Experiment Station included

5,000 sweet potato cuttings and 25 Bb. cotton seed. In



Vol. XVI. No. 406. THE AGRICULTURAL NEWS. 359

regard to the results obtained with plot experiments, atten-

tion is directed to two j'^-acre plots of corn, each of which

gave a yield of 200 tb. grain, or at the rate of 35 bushels per
acre.

September was conspicuous by the absence of the

customary torrential downpours. Rain fell in measurable

quantity on six days only, aggregating a total of 34 inches.

On September 20 and 21 very rough weather was experienced,
and there were indications of atmospheric disturbance to the

south-west.

Visits to the peasants' plots showed that the peasants
were continuing their energies in planting and caring for

their cotton and other crops, and an increased production of

the corn and sweet potato crops was seen as a result of the

advice given by the Agricultural Instructor in January last

as to the necessity of planting more food crops. An official

visit was paid to the island by the Acting Superintendent of

Agriculture, who discussed with the acting manager various

lines of activities in progre.es, and devoted much time to

investigating the more important features of the islmd's

industrial position.

AGRICULTURE IN BARBADOS.
The weather during the last fortnight of October was

dry. The light showers which fell during this period remind

us of those which occur in ihe month of April. Between the

18th and the end of the month hardly any gauge registered

more than 1 inch, and in several districts the total was less

than this.

There is a marked difference between this record and

that for the same period during October last year. During

the last two weeks of October 1916 there was a spell of wet

days, when 6 inches of rain fell in the sea-board parishes, and

as much as 13 inches in the centre and hilly districts of the

island. In addition to this there were only eleven fair days

in the whole of this month la&t year.

The total rainfall for the month now under review is

between 9 and 10 inches in the northern part of the island

not including St. Lucy, between 7 and 8 inches in the central

districts, and between 4 and 5 inches in the northern and

southern seaboard districts.

We think that, on the whole, the preparation for

the planting season is more advanced than at this time last

year. The weather has been more favourable for tillage, and

there has been a regular supply cf labour.

Potatoes continue to be hurried out of the fields required

for the cane plants, and these are immediately ploughed or

forked. The tillage of some fields presents a most pleasing

appearance, and the drains recently opened are sometimes as

straight as a plumb-line.
We have not seen much moulding done beyond surface

moulding from drains. This may be due either to lack of

sufiScient labour or to the difficulty of finding material. We
believe in scattering new mould on the br iws of fields The

effect is immediately seen, and the soil in these spots for

a few years afterwards gives a satisfactory account of itself.

We are convinced that the present unsatisfactory condiiion

of the cane crops in some red soil districts is due in some

measure to insufficient tillage.
The soil from year to year,

after the growth of three or more crops, has not been

ploughed and forked often enough, and the subsoil has not

been sufficiently exposed.

Cane diseise of a peculiar type is prevalent in some

districts in Porto Rico, and those who know attribute it in

a large measure to imperfect cultivation or, as it has been

termed 'rough-and-ready
methods' of cultivation. Let thi.s

serve as a reminder to us that soil must receive the best and

most liberal treatment, if its resources are to be kept up, and
our crops are to yield an abundant increase.

Everywhere farmyard manure is being applied to the

fields soon to be planted, and each arrival of sheep manure ia

eagerly awaited. Twice, nay, three times the annunt of

this manure now available would be gladly welcomed. In

several fields pens have been started during the past fort-

night. These will not be ready before January.
At this period last year those who had plots of the new

seedlings were oft'erina them for sale at remunerative prices,
but planters in yentral this year have a fair supply of the

varieties they irtend to plant. A deep rain is necessary
before planting can be started, and we are glad to state

that November has opened favourably.
The cane crop, on the whole, looks well. The recent dry

weather has not as yet given the plant canes a setback. The
ratoons here and there in the drier districts have begun to

lose their vigour, but even concerning them there is just
now no real cause for anxiety. Where the canes are tall, and

the earth well shaded, there is still a satisfactory supply of

moisture in the soil.

We regret to say that the crop in general in the red

soil will not be a large one. It is low in many instances,

and is not possessed of that vigour, in the ratoon fields

particularly, which will guarantee proper development. Ia

some fields cf ratoons yellow spots have further increased.

As far as we have been able to observe, this is not due to any

fungoid attack, but simply to lack of noirishment.

Potatoes are being sold at a lower rate than at the date

of our last report. They are being disposed of by specula-

tors at prices varying from 48c. to 60c. per 100 tt).

These rates are not likely to be continued beyond January,
when the catch crop fields will have been sold out. The

return on black soil estates has been, as a rule, satisfactory.

Fall potatoes have been planted in very fair quantity
all over the island, and with favourable wetther during the

next three months they should do well. Some care too

has been taken with the cultivation, and they have made

a good start.

A limited quantity of new yams and eddoes is being

offered for sale, and the old crop is being sold at -12 00 per

100 lb. The early yam crop will be a very moderate one,

but the Lisbon yam crop promisi s well everywhere.

Generally speaking, the nut eddoe crop is a very poor one.

Owing, we believe, to a scarcity of plants, only a moderate

area was put under this vegetable, and the fields that were

planted have not grown with vigour. White eddoes have

been much more largely planted than nut, and the fields are

in good condition. (Agricultural Reporter, November 3, 1917.)

The Choco.—One of the most widely cultivated

vegetables in tropical parts of the Western Hemisphere
is the Choco (:Sechium edule), well known in the West Indies.

Its fruit is cooked and eaten in the same way as the

vegetable marrow. The fruit is sometimes offered for sale

in London, but it is doubtful if it. is appreciated except

by those who have made its acquaintance in the tropics.

The plant can be grown successfully under glass in England.

The Field, August 25, 1917, tells a story of a market

gardener in Essex who devoted several green-houses to the

cultivation of choco. He obtained a most satisfactory crop,

but failed to make it sell, so that he lost heavily. This

proves nothing but that the slayat-home Englishman is

most conservative in his food. Yet those who have eaten

it are quite sure that the choco is a delicious and wholesome

form of vegetable marrow.
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NOTES AND COMIVIENTS.

Contents of Present Issue.

The editorial of this number refers to a question
of great importance at the present time, the stimulation

of interest in education.

On page -'iSG there is a review of the work of two

sugar factories in the Leeward Islantls for the season

just ended, which will be found interesting and valuable

fur its statistical comparisons.

Insect Notes on page 8(32 describe the pink boll

worm of cotton, fortunatelj' not yet introduced into the

West Indies.

The Corn Production Bill.

The Corn Production Bill has b'-en one of the most
important pieces of business to which the British
Parliament has put its hand this session. The follow-

ing are the chief provisions of the Bill to which the

Royal assent was given on August 21;—
(1) Minimum prices for wheat and oats are fixed

for six years.

(2) Agricultural workmen are guaranteed a mini-
mum wage of 2.5;?. a week.

(3) Rents are not to be raised in consequence of
the passing of the Act.

(4) The Board of Agriculture are given the power
to enforce proper cultivation.

As might have been expected, some of the provi-
sions of the Bill were strongly contested, but the
Government carried their point on every occasion.
Not only does this seem to be the most important
business carried through Parliament in this session,
but it is of such far-reaching influence that it may be
considered one of the most important Bills ever passed
by the Parliament of the L'^nited Kingdom.^
Rice Crop in British Guiana.

The yield of the rice crop this year is most disap-
pointing, says the Demerara Daily Argosy for October
27, 1917. Instead of an average of 20 bags to the acre
on the coast lands, the return in many instances is no
more than half of this. From the West Coast, Berbice,
it is reported that in some instances the farmers are

getting only 6 bags to the acre. It is anticipated that
on account of the poor returns the rice crop will be
very considerably below what was expected. One cause
suggested is attacks on the soft grain of the rice before

maturity by a destructive
fly, thus, although the culti-

vation may have a healthy appearance, there is little
or no grain in the ripe ears.

In view of the fact that most of the smaller
West Indian islands depend on Demerara for a large
proportion of their supply of rice, this report is not
encouraging.

1^ I ^
Experimental Production of Oil from Rubber

Seeds.

The Board of Trade Journal. August 2, 1917,
has a note on the above subject which we quote below!
If succe.ssful, a new source of oil supply will be foundj
and an increase in the profits from rubber plantations
will doubtless accrue.

•According to a communication received from the
Malay States Information Agency in London, a prelim-
inary enquiry into the possibility of the commercial
utilization of the seed of the rubber tree for oil produc-
tion has been undertaken by the agricultural author-
ities in the Federated Malay States. From time to
time suggestions have been made for the utilization for
this purpose of the seeds of the cultivated Para rubber
tree, as large quantities of the seed go to waste on the
rubber plantations of the Middle East. Experiments
have proved that not only is the oil extracted from the
seeds suitable for various purposes, but that the residue
can be utilized for cattle food, or as manure.
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In his report on agriculture in tiie Federated

Malay States in 191t3, the Director of Agriculture
states that with the co-operation of a number of estate

owners near Kuala Lumpur, who supplied seed at the
cost of collection and packing, shipments aggregating
2o tons were sent to a Hull iirm of oil seed crushers,
who have undertaken to advise on the economic possi-
bilities of the oil. and as to the plant necessary for

its extraction. It is not considered that it will be

economically possible to ship seed to the United

Kingdom to be crushed there, but that one or more

crushing plants might be established in the Federated

Malay Slates. The oil would be shipped to the United

Kingdom, the residue being used locally for cattle

feeding or agricultural purposes. In order to teat this

proposition a motor has been ordered to complete the
oil crushing plant which was installed by the Depart-
ment prior to the war, and it is hoped to carry out some

experimental crushings on a commercial scale in the

course of the present year. Investigations as to the
effect of prolonged storage on the oil content, and on the

.acidity of the seed are also being made by the Depart-
ment."

Banana Fibre for Bag Making.

The Chamber of t'onvmerce Journal, for October

1917, publishes an article on banana fibre for bag
making, which may be usefully reproduced in this

Journal:
'

According to an American commerce report,

machinery has been brought to Honolulu from the

State of Washington by four men who are making an

investigation of the use of the fibre of the banana trunk

for bag making. The investigation was brought about

by announcements that the sugar planters of the

Hawaiian Islands, as well as those of other sugar- pro-

ducing countries, are faced with uncertainty concerning

steady shipments from Calcutta of bags to be used as

containers for raw sugar. Ever since bags have been

used by the Hawaiian sugar planters in exporting the

law product from the islands to the mainland of the

United States, the Hindu bags, which are made to

contain 12.5 tb. each, have proved to be satisfactory.

War conditions have caused the planters to cast about

for a substitute. Among the substitutes that have been

proposed is a barrel made of sugar bagasse. The keg
or barrel of this material is rigid, and is not so easily

or quickly handled or stowed away in the hold ofa vessel

as a bag. There would also be the additional expense
involved in the return of the empty container, unless

it was otherwise disposed of The investigators find

that the banana stalk fibre is of the proper quality, but

they have also founrl that a laige number of banana

plantations comprise more or less the stubby plant
sometimes known as the Chinese banana. The

Bluefield banana was introduced into Hawaii about

ten jears ago, and is flourishing, but has not by any
means displaced the stubby and sturdy Chinese type,

which appears to be satisfactory to the growers, who
are principally Chinese. The investigators, while not

having compleleif their inquiries, arc satisfied that the

industry will be established in Honolulu.'

Red Pepper Trade of South India.

According to an article in the Journal of tlie-

Societij of Arts, February 16, 1917, red peppers
(chillies) are most frequently grown in the Presidency
of Madras as borders to fields, or as lines through fields.
The commonest form is Capsicum annuum, to which
species the large long Capsicums belong. The variety
cultivated in Madras is from 2 to 3 inches long, with
a thick skin and a heavy stem. When bright-red pods
are secured, after drying and grinding a good coloured

powder of considerable strength is produced. The
surplus crop of chillies, or that not used for domestic

consumption in the fresh state, is thus dried and
exported.

The shipments to all countries in the year ended
March 31, 191(3, amounted to 8,0.50,911 ft., valued at
£102,100. The yearly crop in South India is estimated
at about 4,000 tons. Red pepper is much used in India
in curries and pickles and many other food preparations
by every class of the community.^
Prices of Essential Oils.

The Perfumery and Essential Oil Record, tor

August 1917, contains an article which gives' an
analysis and comparison of the fluctuations in price of
essential oils, and allied articles from 1914 to the

present year. Some of these products are largely
obtained, from the West Indies, and in nearly every
instance the prices on the market have risen very much
since the beginning of the war. This was inevitable,

owing to such conditions as restriction of trarie wi;h
the enemy, and shortage of freight carriers.

Taking West Indian essential oils
alphabetically,

it is noticeable that the price of ba^- oil fluctuated

ver}' much. In July 1914, it fetched in London 10.«.

per lb. rising to 12.s. in August, and declining to
lO.s. 6f?. by the end of the year. It then rose to 1.5.s.

in 191-5, and after some minor fluctuations in 1916
settled down to 12s. (Jd during the first half of 1917.

The prices of lime oil have fluctuated also very
considerably. In August 1914, distilled lime oil was
being sold at Ss. 9d. per ft., while hand-pressed oil was

fetching lis. Reduced shipments caused a shortage
in the market in 191.5, especially of distilled oil, the

price of which rose to 9s. per ftj., while that of the hand-

pressed article fell to 9s. (id. Subsequently however,
the price of the latter rose to a veiy high figure, and
it remains at 16s. per ft., the distilled oil now fetching JS*.

Orange oil, which is produced to some extent ia
Jamaica and Dominica has shared in the rise of price,

having gone up from 8s. per ft. in 1914 to 11.?. at the

present lime.

Among allied articles, in the production of which
it is hoped the West Indies will soon share, is thymol,
which is obtained from the seeds of Carum copticum,
or ajowan. Experiments are being conducted on this

plant in several Experiment Stations of these islands
with a view 10 ascertaining its suitability for cultivatioQ
in the West Indies. This article has risen

enormously
in price, for whereas it was only 9s. per ft. in July
1914, it rose in August to 2.5.S., and fetches 48«. at the

present time.
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INSECT NOTES.

THE PINK BOLL WORM.
In the last number of the Agricultural Nen's the present

known distribution of the pink boll worm was briefly

touched upon, and reference was made to the enormous

losses to the cotton industry which this pest is causing in

some countries. An account was also given of the life-history

of this pest, and of the habits of the moths, as observed by
Mr. Busck, of the United States Bureau of Entomology, while

studying this insect in the Hawaiian Is'ands In the present
number it i.s proiiosed first of all to refer to some of the

habits of the pink boll worm itself as observed in Hawaii

under artificial conditions, and then to touch upon the way
this pest is spread, giving examples to demonstrate the

necessity of strict quarantine meisures in countries as yet
uninfested by Pectivoph(jra gossypielta.

LONGEVITY OF THE t^ARVA AND BEHAVIOUR UNDER

ARTIFICIAL CONDITIONS.

As Stated in the former article, the larval stage lasts

from twenty to thirty days under normal summer con-

ditions, but experiments and observations in Hawaii

have shown that if the young larva is confined to dry
and hard cotton seeds, either artificially, or, as may
happen, in prematurely ripening bolls in the field, it will live

much longer. In one experiment, heavily infested, unpin-
ned seeds were baled under strong pressure into small

trial bales (24 by 12byl^! inches) in September 191.5,

and placed in dry rearing boxe.'^ in Honolulu. One of these

bales was examined every month afterwards, and numbers

of healthy larvae were found on each examination up to

March 1917. This experiment showed that the larval life

of the pink boll worm may be suspended over a period of

eighteen months. This ability of the larva to live within the

seeds over such a long period has an important bearing on

the spread of the species, since the larvae may be carried any
distance in cotton seed, and may then complete their

development, and produce moths capable of starting an out-

break in a new country
In the account of the life-history given in the last

issue it was mentioned that the larva of the pink boll

worm, before pupating, bores a hole through the husk

of the boll, thus allowing the issuing moth to escape.

Experiment.s have .shown that this instinct governs the larva

under artificial conditions also. For instance, it has been

observed that if an infested boll is wrapped in paper or cloth,

the larva will still make a hole to the outside, and then spin
its cocoon within the hole. Again, if a mature larva is confined

in a pillbox or in a capsule, it will bore its way through, and

then probably form its cocoon inside. Further, when green
infested bolls are inclosed within a sack, the mature larvae will

leave the bolls, and e\t their way through the .sack to pupate
in more favourable places outside. It has also been found

that if a larva matures within a bale of dry cotton, and

happens to be sufficiently near the surface to get through the

packed cotton, it will eventoally cut its way through the

coverini; of the bale, but will not normally pupate within

the hole in the covering. Such a larva will seek a suitable

place outside, because of its instinct to procure a firm

support for the issuing moth.

The above instances show that the pink boll worm is an

exceedingly dangerous pest, for not only can the larva live

for considerably more than a year in stored cotton seed, or
even baled cotton carrying chance seeds, but it can also,
when favourable opportunity offers, cut its way out, complete
its development, and fly away as a moth to start an infes-

tation in Its new home. Like so many other insect pests the

pink boll worm can never be eradicated when once it has
become established, and it is therefore all the more important
to impose such quarantine measures as will

effectually

prevent its introduction

MANNER OF DISPERSION.

It has been observed by Mr. Busck that while the
moth of the pink boll worm {Fectinophora gossypiella) is

capable of a strong, darting flight, yet it is rather too

sluggish for sustained flight, so that it does not spread to

any great distance by this means, but only to adjacent fields.

It is true that under favourable conditions such larvae or

moths which may chance to be in loose cotton lint might be
carried for a considerable distance by a strong wind, but

ordinarily the wind does not play an important part in the

spread of this pest. From what has been previously written

about the habits of the larva, it may be guessed that man is

the most imprrtant agent in the dispersion of this insect,
when he imports cotton seed or bakd cotton from one con-
tinent to another, and then proceeds to distribute the impor-
tations over large areas without previous inspection,

In this connexion an article in the Scientific American
for August 4, calls attention to the fact that the area in the

Laguna District of Mexico infested by the pink boll worm is

much larger than was at first supposed, and that seed has
been distributed from this district to other districts, thua

spreading the area of infestation in Mexico. In the course
of this article Mr. Houston, Secretary of Agriculture in the
United States, al.so mentions the establishment of a cotton
seed oil mill in a town on the Mexican- Tnited States border,
to which large (|uantities of seed infested by the worms are

being moved, and states that moths have been emerginij
from the .seed stored at this border town within a few miles

of Texas cotton fields. The infestation of the Texas coiton
fields by the pink boll worm would seem to be only a matter
of time

The recent establishment of this cotton pest in Brazil

is referred to in a short article in Science for March 23,
1917. It seems that the Brazilian Government, in order
to encourage the cultivation of Egyptian cotton in that

country, sent an agent to Egypt who shipped large quan-
tities of seed to Brazil. On its arrival it was distributed

by a branch of the Ministry of Agriculture to inspec-
tors in every State, who in turn distributed it free to

all applicants. Dr. W. 1). Hunter, the writer of this article,

goes on to remark that a more thorough method of dissemi-
nation of an insect in a new country could hardly be devised.

In fact, so well v,as the pest distributed, that in a period of

less than three years it has become generally and thoroughly
established in the cotton belt of Brazil. In some localities

the yield of cotton was reduced by half. The eradication of

the pink boll worm from Brazil has now become impossible,
and it is only through the most strenuous measures in the
future that the cotton industry in that country will be able
to survive.

These instances show how easily a pest like the pink
boll worm can become established in a new country, and only
serve to emphasize still more strongly the importance of

quarantine measures.
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THE WORLD'S CACAO.
Under the above title the Trade Supplement of The

Times for October 1917 has an interesting article, from
which we extract the following:

—
Over 40 per cent, of the world's output of cacao is

grown in the British Empire, the Gold Coast being the
world's largest producer The exports from the Gold Coast
in 1915 constituted about 26 per cent, of the worlds produc-
tion of that year, reckoning the latter at 290,000 tons. Brazil

is the second largest producer of cacao, with about 16

per cent, of the total, and is followed by Ecuador (11 per
cent.), San Thorati (10 per cent.), and Trinidad (a little over
8 per cent.).

Other cacao producing countries in the British Empire
are Nigeria, Grenada, .Jamaica, Ceylon, St. Lucia, and
Dominica.

W0RLD'.S FRODUCTION OF CACAO. 1915.
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Besides the shipment to the United States fronv

Dominica of green limes, which are wrapped individually in

paper, and packed in barrels with holes for ventilation,

pickled limes are also exported. The process of pickling is

not very complicated. Sound yellow fruit are put into vats-

filled with sea-water, and after a time they are removed, and

packed in barrels of sea-water and shipped to Boston. Some-

times as much as §8 a barrel is obtained for this pickled

product. (The Dominica Chronicle. October 2-t, 1917.)

GLEANINGS.

Few West Indians realize that tea is produced in the

West Indies, yet, according to The Times Trade SxipplemenI,

September 1917, the exports of tea from Jamaica in 1915
were 20,552 fc., valued at £l,3-t3.

The Voice, of St. Lucia, October 6, 1917, comments

upon the difficulty local tanners are experiencing in obtaining
skins for the manufacture of leather, and suggests that the

Government should make enquiry into the local supply of,

and demand for skins, and that exportation be only permitted
in case of an excess supply.

According to the Porto/Spain Gazette, October 2U,

1917. froghoppers have made their presence felt in Trinidad,
but measures are being taken to control the insect by means
of the parasitic muscardiue fungus. One planter has

decided to build eighteen new fungus cabinets, and other

estates are taking similar steps.

The wholesale price of cattle has been fixed in Trinidad

by the Government. A Proclamation issued on October

3, 1917, enacts that the maximum prices of live cattle

imported into the Colony for the purpose of being slaugh-
tered and used for food shall not exceed 6e. per lb. (The
St. Vincent Sentry, October 26, 1917.)

A company has recently been formed in Curacao,
l)utch West Indies, to erect a factory for the manufacture
of tanning extract from divi-divi pods. These contain from
35 to 50 per cent, of tannin, but they are a bulky product
for their weight, and the preparation of an extract should
save a good deal in cost of freight. {^TUi- Times Trade

Supplement. 'August 1917.)

According to the Indian Rubber World (Xew York)
the total value of the declared exports from London to the

United States in the five months, January to May 1917,
amounted to §78,779,911 against -§77,1 1.5,135 in the

same period of 1916. The .shipment of rubber was valued at

§31,4-17,629, being actually 40 per cent, of the total exports
from London to the Ignited States of America.

At a meeting of the Board of Agriculture of Trinidad,
held on October 18, 1917, the Committee decided that it

was desirable that seedling canes should be raided in Tiinidad.

In the past they had been obtained almost exclusively by
the introduction of Barbados and British Guiana .seedlings
As however, canes are markedly affected by .soil and climatic

conditions, ir was probable that by raising seedlings locally,
cants more suited to local conditions might be obtained.

(Tiie PorlotSpain Gaietle, October 20, 1917.)

It will probably surprise many peop'e to learn that

China ranks third among the cotton-producing countries of

the world. It is hardly a wild statement that China could

be made the leading cotton-producing country. Experiments
made in the vicinity of Shanghai during the last few years
show that the yield per acre can easily be trebled under

ordinary scientific cultivation, and there is practically no

limit to the extent to which the area might be increased.

(The Journal of the Royal Society ~of Arts. August 31,

1917.)

Experiments on the effect of manures on coco nut trees

are being made in the island of Nevis. From the report of

the Porto llico Exprriment Station, 1915, it appears that like

experiments have been in progress there since 1912. Little

effect on the yield of nuts was apparent during the first two

years, but, during 1915, from trees receiving a complete
manure at the rate of 10 lb. per tree, a gain of 30 percent, in

the yield of nuts was obtained, and with 20 ft>. per tree,

a gain of nearly 60 per cent, above that from the unmmured
control plot.

by
the

the

the

Nine thousand motor tractors have been ordered

the Food Pioduclion Department to carry through
scheme to add 2,000,000 acres to the arable land of

country in time for the harvest of next year. Up to

present nearly 1 ,000 have been received from the manu-

facturers, the completed total being expected to be

delivered before the end of March. Of this number 6,000
have been ordered from the Ford Company, 1,000 from

British manufacturers, and 2,000 from other American firms.

(The Times, August 24, 1917.)

The Field for September 15, under the heading 'Tropical

Vegetables' quotes largely from the annual report of the

Curator of the Botanic Gardens, Dominica, regarding garden

crops and vegetables in that island. In addition to widelj-
cultivated food crops of the tropics, Dominica possesses three

wild plants which yield tubers of good nutritious (juality.

These are (1) the Carib yam common throughout the damp
districts of the island, (2) a species of Dioscorea, probably
an escape from gardens, but now common throughout the

island, which is known locally by the name of Bib.i-oule;
and (3) a food-plant, the 'Topee tambou' (Calathea Allouya).

A number of maize experiments, both for green fodder

and grain produce, are conducted under the supervision of

the Department of Agriculture, Xew South Wales. Some
of these, as to the method of sowing, are of interest. Two
tests in this direction were made on three stations with the

Improved Yellow Dent corn: in one of these single grains
were .sown 15 inches apart in the field: this gave a yield on
one station of 69), bu.'hels per acre, and on the other of

56 bushels per acre: in the other, hills of three grains were

planted 2 feet 6 inches apart, giving a yield in the first case

cf 93^' bushels per acre and in the other case of 60 bushels

per acre. (Report of the Department of Agriculture, Xew
South Wales, for the year ended June 30, 1916.)
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ANTIGUA ONION GROWERS'
ASSOCIATION.

From the report of tht work of this Association for the

year 1V)16-17 it is evident that the Association is in a flour-

ishing condition. This Association is an example of the

benefits that accrue to any industry by cooperation on
sound lines. We are ghd to note that this principle is

being extended by co-operation between the Onion Associa-

tions of Montserrat and Nevis with that of Antigua. The

principles on which the Antigua Onion Growers' Association

is being operated may be held up as an example for such

associations in respect of other minor industries. From
the report we take the following items of interest.

The operations of the Association during the past
season have been conducted on similar lines to those of the

previous one.

The onion crops of members were paid for at the rate

of Ic. per B). as soon as deliveries were made at the Asso-

ciation's premises; afterwards the onions were cured, graded,

packed, and marketed by the Association. After working
expenses were deducted, the profits, after a further deduction

of 3 per cent, towards the general fund of the Association,
were distributed pro rata among members according to the

quantity of onions delivered by them.

During the season under report some thirty-four estates

contributed their produce to the undertaking, and the total

weight of onions received at the Association's premises
amounted to 302,968 lb.

The total number of crates shipped by the Association

was 0,664 as against .0,3.53 in 19 1.0-16, the number being
311 in excess of last season's shipments; this number con-

stitutes a record. Shipments were made to the following

points: New ^'ork, Trinidad, Martinique, Demerara, Canada,
Barbados, St. Lucia, Grenada, and St. Vincent.

The adveriising campaign which wis begun in 191-5

apparently bore good results, for 731 crates were disposed of

on a firm order basis, as compared with 371 in the previous
season. As the total number of crates of onions shipped from

Antigua for the season amounted to 6,940, it will be seen that

82 per cent, of this crop was handled by the Association.

After paying all expenses, the total sum of money avail-

able for distribution among growers amounted to £1,855 9.s.,

or at the rate of 294c. per 100 lb. of onions delivered.

In 1915-16 the bonus paid amounted to 88ic. per 100 B).

of onions delivered, and in 1914-15 the bonus was 51 Jc.

The continued growth of the Association is a matter for

satisfaction, and the work that it has done has been the means

of placing the onion industry cf the isknd on a sound basis.

All onion growers in the island, with two exceptions, are

members of the Association, and it was thought possible

durirg the earlier part of the season that these would also

become members, and in this way eliminate competition in

various markets. Unfortunately these hopes were not realized.

Difficulties were experienced during the crop in

connexion with the procuring of freight space to New York.

The Association had at times to estimate some seven or more

days before steamers left Antigua the quantity of crates that

could be shipped by any one opportunity
On the other hand, no difliculties were experienced in

connexion with Canadian shipments, a reliable firm of good

standing having been appointed agents in Halifax and

St. John to represent the Association.

The affiliated associations in .Monsterrat and Nevis

were kept in touch during the year with the conditions of

the various markets through Antigua, and the operations of

the Association have been carried on in consultation with

the similar associations in these two islands.

GRASSES OP THE WEST INDIES.
The Smithsonian Institute has just published in Vol. 18,

Part 7, of Contributions from the United States National

Herbarium, a monograph on the above subject by A. S.

Hitchcock and Agnes Gbase, Agrostologists attached to the

United States Department of Agriculture.
The paper in question brings together in a convenient

form the knowledge of the gra.ss flora of the West Indian
islands up to date. The flora of particular islands, and in

fact of the region as a whole, has been studied by many
botanists, but no special account of the grasses found in the

islands has hitherto been published. The present monograph
is based upon large collections from practically all the islands

of the group, and upon field studies by both authors in many
individual islands.

The grasses of the West Indies are here grouped under 1 10

genera, and 455 species, of which one genus and seventeen

species are new to science. Brief descriptions are given of

the salient characteristics of the species and genera, and notes

of the habitat of each .species. Appended to the paper there is

also a list of all the numbered specimens of West Indian

grasses in the United States National Herbarium. A short

introduction to this very useful addition to the knowledge of

West Indian flora gives a brief bibliography of the works of

botanic authors who have hitherto touched on or dealt

with the subject.

CASHEW NUTS.
The cashew nut [Anacardiuni occidentale) was originally

found in South America and the West Indies.

From the Journal of the Royal Society of Arts, April 27,

1917, we learn that this tree, so well known in the West

Indies, is becoming the source of quite a considerable

industry in Southern India Until twelve or fifteen years

ago the nuts were merely gathered for local consumption.
The advent, however, of European interests into the business,

has given an impetus to the trade in cashew nuts; so, to

meet the demand, the tree is being regularly cultivated.

The journal referred to above says that the fruit is only
eaten by the lowest classes in India. In the West Indies

it is well known that the juice of the fruit, when thoroughly
mature, although slightly astringent, is very refreshing and

palatable. It is true that there is a large amount of fibrous

matter in the so called fruit, which is really only a modified

swollen peduncle, but the juice extracted, whether by the

teeth or by wringing the fruit in a cloth, aff )rds a pleasant
fruit beverage.

The commercial value of the plant is, however, in the

nuts, which are the real fruit, depending from the fleshy,

juicy, peduncle. From this they are detached, and after

being roasted, the kernels are removed from the shells, and

sent to market for sale. Some improvement in the

method of preparation is desirable, because much of the

product is spoiled through insufficient drying.
From Southern India something like 15,000 cwt. of

these nuts are now exported annually to England, France,
and America. They are used for the same purposes as

almonds, and West Indians will not consider them inferior to

those ancient nuts for culinary purposes.
It may be worth while noting that the oil contained in

the outer covering of the nuts has distinct irritant and
corrosive pr )perties. The writer of this note does not know
that this oil has ever been put to any use, except that it is

considered of value by the West Indian labourer as an agent
in removing warts.
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BIOLOGICAL STUDIES APPLIED TO
AGRICULTURE

In a most interebling and charming acco\int of a visit

paid to the United Stales in 19lf, M Paul Marchal,

Director of the Entomological Department of the French

Ministry of Agriculture, brings vividly before his readers in

Volume III of Annates du Service des Epiphyiies, published

in Paris in 1916, the wonderful organization of the United

States Department of Agriculture in biological studies applied

to agriculture. To this account we are indebted for the

following remarks which have been freely translated from

the French original, and which are likely to be of interest

to the readers of this Journal.

The intensity of the struggle against the various enemies

of cultivated plants, which goes on in every agricultural

country, is especially noticeable in the United States. This

is explicable because of the extreme severity of the attacks

of parasitic plant pests in that country, where uniformity of

crops over immense areas furnish such pests with the richest

ancl most abundant food supply.

There are three distinct methods employed in the

struggle against the various parasites which ravage the

crops; (1) cultural methods, the aim of which is to endow

the plants cultivated with more vigour and power of resist-

ance; (2) biological methods, which aim at the control and

destruction of the pests by means of natural enemies, insects

or fungi, themselves parasitic on the noxious insect plant

pests; and (3) technical methods, which aim at the destruc-

tion or control of the pests by chemical, physical, or

mechanical appliances.

Interesting as is M. Marchal's description of the first

and third of these methods, it is not intended in this article

to refer to them. The story of how American genius and

application have employed the biological method is one of

the fairy tales of science of modern times. The struggle on

these lines may be strictly divided into two methods: (1) the

introduction and acclimatization of insects predatory upon the

noxious plant-eating species; and (2) the introduction and dis-

semination of fungi which are poisonous to and destructive of,

the insect plant pests. The first method in the hinds of the

American scientists has proved brilliantly successful in several

instances. One need only mention the successful introduc-

tion of a small Australian beetle {Novlus cardinal^) which

preys upon a scale insect of orange trees (Iccrya I'urchasi).

This scale insect seemed at one time to threaten the extinc-

tion of the large Californian orange industry, but in a short

time after its introduction, this predatory beetle had almost

annihilated the pest.

Whenever one is confronted by the appearance of exotic

insect pests which do more damage in their new homo than

in their original habitat, there is reason to think that these

pe.'ts have been introduced without tbe parasites or natural

enemies which limit their inf-rcase in the country from which

they come. It is remarkable that there are found in America

many more noxious insects of exotic, and particularly of

European, origin, than are found in Europe of American

origin This is doubtle.ss explained by the fact that there

has been a much larger introduction of various plants into

America from Europe than vice versa. It is therefore not

astonishing that the method of combating the insect foes of

the agiiculturist by means of parasites has had its greatest

development in America.

Predatory or para.sitic insects are not the only natural

aients which it has been sought to employ in the struggle

against harmful insects. Great hopes in fact have been

founded on the artificial dissemination of diseases caused by

/U'gi which live on insects, and by microbes. In America

numerous researches have been mide particularly with respect
to fungi which live on insects. Certain fungi play a great

part in restraining the increase "f scale insects, as for instance,

Sphaerostilbe coccophila, which exercises in Florida such an
efficacious control over the purple scale {Mytilaspis Beckii) that

orange planters only employ fungicide sprays in extreme caseS;

because they know that their use only tends to destroy the

Sphaerostilbe at the very time that the scales begin to increase,

which consideration restrains the planters from treating
their orchards with chemical insecticides. These facts are

well known also in West Indian citrus orchards where

Sphaerostilbe is abundant.

In Florida also it is well recognized what an important

part is played by parasitic fungi of the genera Asc/tersonia

and Aegtri/a in limiting the spread of Aleurodes cilri. one
of the most troublesome pests of citrus plantations. Tnose
who have studied the question agree that, thanks to the

presence of these fungi, orange and lemon orchards are

frequently practically cleared of the scales referred to.

Unfortunately, it is impossible at present to lay down
the rules of procedure which would with certainty develop

epizootic maladies among insects, and so obtain by means of

the distribution of parasitic fungi sufficiently constant n^sults

to cause the employment of this method to be resorted to as

a regular practice. The development of these fungi in many
cases appears to depend too much, more or less, on exterior

conditions, such as moisture and temperature, over whichi

there is no means of control.

It seems to be proved from tbe experiments in Florida

that it is quite possible to create new centres from which the

distribution of such parasitic fungi as Aschersonia and Aegerita

may take place. The question, however, as to whether these

fungi can be increased in orchards where they alread_y exist

seems to be far from being positively settled. A long series

of experiments made by competent mycologists as to whether

it was possible to augment in any profitable way by artificial

means the numbers of these beneficent fungi in orchards

where they are already to be found, has given only negative
results ; and the present position is, that in a locality where

these parasitic fungi already exist natura'ly, it is not profitable

to spend labour and time in endeavouring to multiply them

artificially. This view has been held fot some time by the

mycologists of the Imperial Department of Agriculture.

As regards flying insects, such as locusts and grass-

hoppers, recent researches in America in the employment of

parasitic fungi as a method of control yield no more

positive results than with regard to scale insects.

If weather conditions are favourable, the spores already-

existing in the locality affected will c luse the fungus to

exercise its maximum eflfect. If, on the contrary, external

conditions are unf ivourable, the spores urtificially dissemin-

ated will germinate no more numerously than those present

naturally, and no added increase will result.

With regard to burrowing insects, the question is just
as much undetei mined. New experiments are required in

the direction of ascertaining whether it will be possible to

combat them by means of parasitic fungi. Experiments

being conducted on species of Lachnoaterna in Illinois seem

to hold out some hope that the method will prove of practical

value in such cases.

The same conclusions seem to hold good as to the control

of insect pests by iliseases caused by malignant bacteria, and

kindred organisms. It would seem that insect tnortality

caused by sich organisms only becomes serious and epidemic
when external conditions become unfavourable to the life of

the itisect, so that experiments in artificial dissemination of
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such bacteria in order to control inst ct attacks have led to
no conclusive results.

From the foregoing remarks it must by no means be
concluded that the artificial employment of these microbic
diseases ought to be given up. Observations of micro-

biologists tend to sliow that in certain localities an infectious
disease of this nature among insects is capable of completely
disappearing, and that in such a case attempts to reintroduce
it by means of artificial dissemination would be perfectly
justifiable. Perhaps also it may be possible to increase

artificially the virulence of the disease, whenever its

<lestructive action appears to be weakening.
It will be seen from the foregoing that if the study of

the microbic diseases affecting insects has not yet afforded
the key of a method of direct combat against the insects
-which devastate crops, it no less presents an aspect of

importance, which accounts for the energy with which it is

pursued in the United States. The steps already made
in this direction are capable of revolutionizing previous
conceptions of the factors which regulate plant-eating insects
as to the degree of damage which they cause either in their

original habitats, or in countries into which they have been

recently introduced. These investigations are also of such a
kind as to react profoundly on the organization of the

struggle against the insect enemies of agriculture.
In view of the experiments being made with the Muscar-

dine fungus as a control of froghopper in Trinidad, and of

cacao thrips by Sporotrichum glohuliferum in Grenada, the
above considerations may conduce to a hopeful patience.

WEST INDIAN PRODUCTS.

BEOIPES FOR COOKING HORSE BEANS.
The value of the horse beans {Canavatia ensiformis and

C. gladiata) as food for human consumption has been several

times pointed out in the pages of this Journal, .see for

instance. Vol. XV, p. 1-38. Two recipes for preparing them
for the table, given in the Journal of the Jamaica Agricul-
tural Society for September 1917, will probably be found
useful.

The first is for cooking the young pods as French beans.
The pods should be picked when they are not more than
about 6 inches long. To avoid their turning an ugly colour
in boilinLT, they should be sliced thin into a bowl of cold

water, and whenever the knife used shows any stain it should
be wiped clean on a damp cloth. Throw off the water in

which the pods have been sliced, put them into fresh cold

water, and let them stand there for about ten minutes. Then

put them on in still another lot of waier, with a pinch of

soda added, to boil. They ought not to be boiled longer
than about three minutes.

The second recipe is for cooking the dry beans, the only
drawback to which is their tough skin. Put the beans into

cold water with about half a teaspoonful of soda added.

As soon as they begin to boil take out the beans with a spoon,
and drop them into cold water immediately. The skins can

then easily be pulped off. Put the beans back into the

water with the soda, and boil until cooked, which takes

however a long time,

Doubt still appears to linger in Jamaica concerning the

wholesoraeness of these beans; it may be stated, however,
that they are being freely eaten in other islands.

An analysis of this bean made by Mr. H. S. Shrewsbury,

Acting Government Analyst of Trinidad, showing its nutritive

value, and freedom from toxic substances, appeared in the

Bulletin of the Department ot Agriculture, Trinidad and

Tobago, Vol. XVI, Part 2.

DRUGS AND SPICES ON THE LONDON
MARKET.

Mr. J. R. Jackson, A.L.S., has forwarded the fol-

lowing report on the London drug and spice markets
for the month of September 1917:—

The amount of business transacted in the produce
market during the month of September is always, even under
normal conditions, more or less limited, from the fact of its

being the holiday season of the year, and though the two
past years have been exceptional with regard to holiday
keeping, the case has been different this year; the holiday
temperament has been unusually high -a kind of reaction
after months and years of unusual depression. But it does
not follow from this that the markets have revived corres-

pondingly: indeed buyers continue to be satisfied with pur-
chases sufficient only to meet present needs. The following
are the chief items of interest.

OIN(,iER.

At auction on September 13 a good supply of ginger
was brought forward, amounting to 893 packages, but
nearly the whole was bought in at 75s. per cwt. for washed
rough Cochin, and 70s. for brown rough Calicut: 100 bags
of Sierra Leone were held at 57s. per cwt. It was stated
that some small sales of this latter had been made at Liver-

pool at 49s. A fortnight later, namely oa the 27th, at the
London auction the offerings were as follows: 257 bags of

rough washed Cochin, all of which were held at 68s. to 70s

per cwt; of brown rough Calicut 172 packages were held
at 65s,, and some 130 bags of wormy Sierra Leone at 52s. M.
to 57s. M. Some 60 bags of limed Japanese were also held
at 47,s. 6d.

SARSAP.\EILLA.

At auction on the 20th of the month sarsaparilla was
in fairly good supply, being represented by 19 bales of grey
Jamaica, 10 of Honduras. 6 of native Jamaica, and 30 of

Mexican. Twelve bales only of the grey Jamaica were

disposed of at 3s. 9i. per lb. for fair rolled. None of the
Honduras was sold, being held at 3s. per Bb. Of the

Mexican, 19 bales were sold. Is. Sd being paid for sound, and
Is. 4(7. for slightly damaged.

CITRIC ACID, CASIA FISTULA, LIME JUICE, LI.ME OIL, PI.MENTO

TAMARINDS.

At the beginning of the month citric acid was in very
slow demand, at previous rates; as the month advanced,
however, it dropped to 3.s. id. per tti,, but at the end of the
month it again rose to 3s. od. At the beginning of the
month Cassia Fistula pods were stated to be in small

demand, with a limited supply at 60s. per cwt. for lean

pods from Bombay. A week later the quotation was
70s. per cwt. At the beginning of the month good
lime juice was realizing 3s. per gallon, at which price
it was said the market was nearly cleared. Lime oil

was said to be fairly plentiful throughout the mo .th, West
Indian distilled realizing 7s. 6d. per lb

,
and hand-pressed

14s. At the beginning of the mouth pimento was quoted
at 3|(i, per lb., but before the end of the month id. was

being asked. The large consignment of 137 packages of

tamarinds from Madras was offered on the 20th of t-Lie

month but failed to find a purchaser.
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MARKET REPORTS.
London.—The West India Committee Circular,

September 20, 1917.

Akrowroot—5JJ. to 6|(/.
Balata—Block, :5/2; Sheet, 3/9 to tVH*.
Beeswax—No quotations.
Cacj»o—Trinidad, no quotations; Grenada, 80/6 to 87/-;

Jamaica, 80/- to 86/-.

Coffee-—Jamaica, no quotations.
Copra—£46.
Fruit—Bananas, no quotations; Oranges, no quotations.
Ginger—Jamaica, no quotations.
Honey—Jamaica, 80/- to itO/- per c«t.

Lime Juice—Raw, 2/- to:?/-; concentrated, £'A(J; Otto of

lime (hand-pressed), 16/- per tt.

Logwood—No quotations.
Mace—No quotations.
Nutmegs—No quotations.
Pimento— 3|rf. to 4d. per ft.

Rubber—Para, fine hard, 3/2|; fine soft, no quotations;
Castilloa, no quotations.

New York.—Messrs. Gillespie Bros, & Co., October

31. 1917.

Cacao—Caracas, 12|c. to 13c.; Grenada, IS^c. to 12^c.f
Trinidad, 12^c. to 13c.; Jamaica, 9ic. to lOic.

Coco-nuts^Jamaica and Trinidad selects, 858 -OO to

?60-00; culls, $38-00 to $4000 per M.
Coffee—Jamaica, 9}C. to lie. per lit.

Ginger— Kic. to 20c. per lb.

Goat Skins—Jamaica, 75c. ; Antigua and Barbados, Coc. to

70c.; St. Thomas and St. Kitts, 60c. to 75c. per ft.

Grape Fruit—Jamaica, $2 7 5 to f3-50 per box.

Limes—$4'5(i per brl.

Mace—38c. to 42c. per ft).

HUTJIEGS— 18c. to 19c.

Obanoes—12-76 to |4 0o.

Pimento—6c. to ti^c. per ft.

Sugar—Centrifugals, 96°, 6-90c; Muscovados, 89°, 6"64<j.j

Molasses, 89 , 5 -750. all duty paid.

Trinidad.—Messrs.

1917.
Gordon, Grant iSe Co., October IS,

Barbados.—Messrs. T. S.

30. 1917.

Garraway & Co., October

Cacao—Venezuelan, $13 50; Trinidad, |12-75 to $13-25.

Coco-nut Oil—No quotations.
Coffee—Venezuelan, 12c. to 14c. per ft.

Copra—"i^:. per it..

Dhal—No quotations.
Okions-$8-00 per 100 ft..

Peas, Split—$12 00 to §12.50 per bag.
Potatoes—English, .*4-50 to S5-tiO per 100 It.

UiCE—Yellow, $10-50 to $11-75; White, $0-25 to 950

per bag.
Scoar—American crushed, no quotatione.

Arrowroot—$8 -00 per 100 ft..

Cacao—$11 00 per 100 R..

Coco-nuts—$36-00 husked nuts.

Hay—No quotations.
Molasses—No quotations.
Onions—S 12 -(Ml.

Peas, Split—No quotations; Canada, no quotations.
Potatoes—8675.
Rice—Ballam, $1000 to $1080 .'per 180ft.; Patna, no

quotations: Rangoon, no quotations.
Sugar—Muscovado centrifugals, no quotations.

Publications on sale of the Imperial Department of Agriculture

FOR THE WEST INDIES.

BULLETIN'. A Quarterly Scientific Journal.
sued, price Is. each. Pos

Price 2s. each; Post free 2s. 8d., where

The 'WEST INDIAN
Volume 1. 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, XII, XIII, XIV and XV:—Price 2s. each; Post free 2s. 8d., where

complete. (Ill: 2. IV, 3; and V, 2 and 3 are out of print.)

Volume XV, No. 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916

Volume XVI, Nps. 1, 2, and 3. Containing Papers on general subjects.

HAND-BOOK AND PAMPHLET SERIES.
The Pamphlets and Haud-books are written in a simple and popular manner, and the infonnation 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-oane and manures, the full official reports of which have only a limited circulation. The number
issued up to the present time is eighty-two.

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, 1 ^d. The subscription price, including postage, is

2s. 2d per half-year, or 3s. 3d. per annum. Volumes IV to X^' complete, with title page and index, sis 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 of publications are to be addressed to the Agents, not to the Department.
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:»We are buyers of

COTTON SEED
And we are ppepared to buy year after year

THE WHOLE PRODUCE OF THE

WEST INDIES.

Beinp' possessed of ample financial resources and having first-

class connections in all the primary markets of the world we are

able to offer the highest inducements to our clients. WE CON-
SIDER NO TRANSACTION COMPLETE UNLESS BOTH PARTIES
TO IT ARE ENTIRELY SATISFIED, and in pursuance of that

Policy we invariably pay the highest prices compatible with the

conditions obtaining: from time to time; and moreover we are

ready to make all such payments when, where, and how our

chents instruct us. If payment is required in LondoD, New York,
or anywhere else, we can arrange it; if goods are to be shipped
in exchange it is our pleasure to do so, and, our buying facili-

ties enable us to acquire such goods at rock bottom prices.

In addition to our business of Cotton Seed Crushing, WE DO
A GENERAL IMPORTINQ AND EXPORTING- TRADE: conse-

quently we are open to handle any possible transaction, so

CONSULT US UPON ANY MATTER ON WHICH YOU
REQUIRE ASSISTANCE, AND LET US SEE IF

WE CANNOT BE OF SERVICE TO YOU.

ERNEST THOl^NE, LTDT BARBADOS.
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THE BEST MANURE FOR COLONIAL USE
IS-

Dissolved (Soluble) Guano
FOR SXJG|JlR-OA.NE AN3:) G ENEKAL USE.

TRADE '!S^^^^ MAB£.

APPLY TO LOCAL AGENTS , OR DIRECT TO

The Anglo-Continental Guano

Works, Ltd.
Dock House, Billiter Street, London, E.C.

Barbados Ag^ents: James A. Lynch & Co., Ltd., Bpidg-etown.

FOR SALE). BORDEAUX MIXTURE.
j

For use in mixing the above, we stock

SULPHATE OF COPPER.
Bor(

ing fungi

planting.

A SISAL FACTORY,
Complete, Modern, and in perfect order.

Fop papticuiaps apply to

Plantageselskabet Dansk Vestindien,

Cliristiansted, St. Croix,

Virgin Islands of U.S.A.

Bordeaux is recognized as tae best mixture tor deatroy-,

ing fungus pests r,n the rihd of the cane plant prior V)

Assure a good spring, by using this mixture.

To be obtained fpom

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED.

WHITE PARK,
BRIDGETOWN, BARBADOS.

A^e^ts.
The following have beeu appointed Agents for the sale of the publicatioiis ui the Department;—

Lvixdon: Messrs. Dulau k Co., 37, Soho Square, W. Greruula: Messrs. Twos. Lawxor A Co., St. Gteorge.
Wbst India Committee, 15, Seething Lane. St. Vincent: Mr. .J. D. Bonadie, 'Times' Office.

Barbados: Advocate Co. Ltd.. Broad Street, Bridgetown. St. Lucia: Mr. R. W. JiTiLKS, Botanic Station.

Jamaica: The Education at. Supply Company, 16, King Dominica: Mr. J. K H. Beidgbwater, Roseau.

Street, Kingston. Montserrat: Mr. W. Uobson, Botanic Station.

British Ouiana: The Asaosy Co., Ltd., Georgetown. Antifftta: Mr. S. J).
'

\ lone, St. John's.

IPrinidad: Messrs. Muir-Marshall & Co., Port-of-Spain. St. Kitts: The Hi bi.i nd Book Supply Agency, Basseterrb.

Tobago: Mr.C L. Plaoemank, Scarborough. Nevis: Messrs. Ho>''.;ll, Bros., Charlestown.

Canada: Lewk W. Clemens, 81, Yonge Street, (R jal Bank Building) Toronto.

Printed at Offic*/ of Agricvltural Reporter, 4, High ipfreet, Uridgetown, Barbados,

/

I
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MAIL, PASSENGER & CARGO SERVICES

PROM THE

WEST INDIES
TO

THE UNITED KINGDOM

CANADA

DEMERARA Sc PARAMARIBO

PANAMA CANAL & PACIFIC PORTS

PORTS OF CALL
Azores.

fSt. Vincent, St. Lucia, Domimca.
• Montserrat, Antigaia, St. Kitts,
t Bermuda, Halifax, N. S., & St. John (N.B.)

Grenada & Trinidad.

I Trinidad, Puerto Colombia,
Cartagena, Colon, Panama,
ICallao, Iquique, Antofagasta & Valparaiso,

REt^ULAK MA)]., PASSENGEK AND CARGO SKRVICE8 FROM THE
UNITED KINGDOM To

BRAZIL, URUGUAY &, ARGEI-ITINA

Via Spain, Portugal, Madeira & St. Vincent

REGULAR SAILINGS FROM THE UNITED KINGDOM TO

MOROCCO, CANARY ISLANDS & MADEIRA,

STRAITS SETTLEMENTS, HONG-KONG, CHINA

& JAPAN.

f

^5^^ ,m^-y-^:e

Head Office : 18, Moopg^ate Street, London.
Branches at BARBADOS, Trinidad, Tobago, Oemerara, Colon, Jamaica, Antilla, Newyorl(, Halifax N.S., Buenos Aires, Santos, Sao Paulo

Rio de Janeiro, Madrid, etc.
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Practical Experiment
IN

Tick Eradication
.J:

\

IN

Antigua 0*TTLE TIOK

The fdlowlng extrach from "The IVesl Indian bulletin," No. 2. Vol. xlo., from a report by Mr. P. T. SaunJera, M.R.C.V.S., Veterinary Officei on

the Staff of the Imperial Department of .Agriculture for the West Indies, show concliIsiTiely the value of systematic Tsork in Tick Eradicatiom, and

ii-Jdentally prove how easily and cheaply the great economic waste caused by 'Cicks can be obviated in the West Indies and other tropical countries. .

The question of Ticks and their eradication Is one that has pljyed an

important part in the economy of the stock industry in the West indies

for many years. It is feared, however, that in many islands no attempt

has been made to deal with the question in nn efTicietil manner, and. as a

natural consequence, the Tick has always had. more or less, liie ii|jper

hand in the struggle.

In a b<-id tick season, the

effect on the animals is very
• marked from the anaemia con-

sequent upon the mechanical

loss of blotid from the suckmg
of the ticks, and many herds

look poor and miserable from

their effects. Diseases may
also be propagated through

the agency of Ticks ; so there

at once appears every argument

fnr their systematic eradication

This conclusion was forced

upon the representatives of

Messrs. Hcnckell Dn Buisson

& Co., and the firm imported

a spraying machine to deal

ivith the herds of cattle used

i^n tile company's estates in

Antigua.

After nearly twelve months' trial, it is gratifying to be able to ri:cord

:.n entire satisfaction, both in its working and in iss results.

The spraying solution used Is Cooper's Cattle Dip
— an arsenic-

coBtaintng preparation, manufactured by the proprietors as a result of

nuj fears' experiment and investigation in South Africa and elsewhere.

TW (firections for ose are easy to follow, and the preparation of the

tfaqriof solotioci it accomplished simply by the addition of the dip to cold

VMar Had tlmrottglily mixing, in the strength required. As the surplus Dip
(falM back to tiw taak, and as each animal carries away on its sldn something

IMPRTiVRi)

less than i-gallon, it will be gathered that the cost of sprayinglper head is

very small : the actual cost per head v%orks out at about ^., and it is esti-

maled ih?it the cost of spraying would not exceed 18d. per head per annum.

1 In; results nbuuned from spraying have fullv justified the most

sanguine expecialions. It should first and foremost be recorded, that on

sprayed catde it has lesulted

a complete absence of ticks ;

no ticks whatever have been

seen on the animals since their

second or third spraying.

It may also be observed

that, as a result of spraying,

the animals look more thrifty :

they are seldom hide-bound—
a condition which was formerly

common—and their skins are

softer and more pliable, while

the coat is also improved.

Once the cattle have

become accustomed to the

Machine, there is no difficulty,

and the spraying may be

performed in very short time.

On one occasion, seventy-three

cattle passed through the

machine in seven minuies. each one being effectively and complete!)^ sprayed.

The success which has attended this innovation should be sufficicni

encouragement to those owners who have the interests and the economy of

their stock al heart, to follow the lead of Messrs. Henckell DuBuisson & Co.

The erection of spraying machines is a matMr which is well worthy of

the attention of stock owners generally, and the writer very tlrongly

advocates their erection in different parti o( the sercral islands o^ iIm

West Indies. It may be possible, in many initaimw, lor grtm»i ill nwn
to combine to secure this cad.

MACHINE

COOPER'S CATTLE TICK DIP

Ka* received the official approval of the following Couiitrfui

0aioii of South Africa, Northern Rhodesia, Brazil, Basutolaai,

Nyasaland, Swazilaod, Soultacrn Rhodesia, Madagaicar,

British East Africa, Oerman East Africa, Portagneie East Africa,

Partaguese West Africa, Egypt, Argentine Republic, Qoeenslaad,

United States of America, New South Wales,

I Northern Territory of Australia.

fWanufactiirers : WILLIAM COOPER &
! BRANCHES : rorcito, Cbica(o. Syijaey, Mclkaara*. Aad.lud,

WEST INDIAN AGENTS ;

Kt, Kirra: 5. I.. 'rlnrstord & Co. AN ilOUA : Bennett. Br *"" * *-•

JAMAICA: D. Henderson & Co., King:»tan.
QRENADA: Thomson, Hankey & Co.

BARBAUO.S: Barbados Co-operative Cotton Co.. LtJ.

BAHAMAS: W. N. Twynam, Na.s.sau.

TRIMDAD: T. Geddes Grant. Port of Spain.
BRlTIStt GUIANA: Sandbacli, Porker & Co.

BT. VINCENT: Corea & Co., Kinsstown. NEVIS: S. D. IVIalone.

DANISH WEST INDIES: A. SchmJeRelow, St. Croix.

M0NT5ERRAT: W. Llewellyn Wall. DO.MINICA: Hon. H. A Hramii.tniv

ST. LUCIA: Barnard Son.* & Co., Castries, t

NEPHEWS, Berkhamsted, EnglanrJ,
BocftOl Ajret, Ittoote Vidro. Pur.ta Arroat. East London. OilruB
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for a Lecturer in Agricultural .Science at Harrison

College, Barbados, and, for seven vears, five local Agri-

cultural Scholarships to this College, each of an annual

value of £.50, were maintained from the same source,

while two of an annual value each of £7-5 were given

for scholars from the Windward Islands, and one from

the Leeward Islands. For several years the cost of the

Agricultural and Science Masters at the Grammar

Schools at Antigua and St. Kitts were defrayed from

Imperial funds, as were some eight local scholarships

at each of these schools.

For some six or seven years assistance was also

given to Jamaica from Imperial funds in this matter

of providing science teaching in secondary schools.

With the reduction of the Imperial Grant the duty

of maintaining this work fell upon the local Govern-

ments, by some of which, as at Barbados, the work

has been well maintained: in some instances its main-

tenance has not bef-n pressed with that vigour which

seems desirable. It is hoped that the present stimu-

lation of thought in this direction may bear truit.

It must be admitted that in small communities,

with their necessarily small schools of a grammar
school standard, it is very difficult to maintain the

diversified forms of teaching which modern ideas

demand. It is recognized that attention must be given

to classics, m ithematics, English subjects, and science,

while according to modern ideas, 'games' play an

important part in the formation of character, and the

maintenance of the tone of a school. Adequately to

teach these subjects demands a highly diversified staff,

such as is not really obtainable in a small school. From

the nature of things, particularly from the class from

which our teachers and masters have been drawn, there

has been a natural tendency, first for classics and

English subjects to have consideration, then mathe-

matics, while science, until quite recently, has fared

badly, mainly because of the difficulty of obtaining

qualified teachers, a difficult}- which is increased when

it is required that the science teaching shall largeh'

have an agricultural bent.

In this way it came about that science teaching

has been to a certain extent dependent on the Agri-

cultural Departments. These departments have men

possessing the requisite knowledge, though not always

trained as teachers, and there have been fre<|uent

demands for their sei'vices in connexion with the

grammar schools and colleges. In a measure this

is sound and useful, but it has many dangers and pit-

fil's. First, perhaps, is the underestimate in the

popular mind of the time and effort required fur teach-

ing; it is thought that two or three hours a week may
be given to teaching, without serious interruption to

other duties. It is forgotten that good teaching

rei|uires thought and preparation, and that the inter-

ruption coming at regular, fixed periods, may be serious

as regards the other duties of the officer engaged to

teach. As a consequence, unless very carefully super-

vised, there is great danger of these dual duties proving
inefficient in both aspects, and disappointment and

failure resulting.

As regards the teaching to be given in a West
Indian secondary school, it will probably be generally
admitted that this, in the case of the average boy who
is to follow an agricultural or commercial career, should

include a general knowledge of elementary science of

such a character as to enable him to take an intelli-

gent interest in his daily surroundings: he should have

at least an elementary knowledge of the main facts of

plant and animal life, and at least some rudimentary

training m chemistn' and physics. The examinations

of the principal examining bodies recognize this, and

make provision for testing the acquirements of the

scholars in these particulars. With careful selection

of subjects on the part of the teachers, a scholar may
acquire the necessary useful training, and the exam-

ination system, in spite of its disadvantages, may here

serve as a help and guide alike to teachers and pupils.

It is to be remembered that examining bodies are

willing to modify their requirements so as to serve to

good advantage the needs of the several districts with

which they are concerned. The main point to insist on

is. that for the average boy there must be a reasonable

amount ot general science taught, not as technical

training, but as general education.

Science teaching requires special equipment in

the way of apparatus and laboratories, while, in its

agricultural a{-pects,jt necessitates some access to land.

All this imposes difficulties such as are not experienced
in the teaching of many school .subjects: for this reason

there is a tendency to shirk the teaching of science,

and particularly of agricultural science in ordinary
.schools. To overcome these requires money and men,
and only moderate success can be hoped for from

makeshift methods, and it is well to face the problem

boldly. Here it is that State aid and State encourage-

ment, which are not necessarily synonymous, will be

of great value, particularly in the smaller communities.

It fre(|uently happens that a desire to extend the

teaching of agricultural science in a school leads tlioso

who are anxious to push the movement to make
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demands for teaching and trainino which are really

technical in character. Briefly stated, the advocates of

the movement desire that the boys shall be taight to

be planters, and they e.xpress disappointment when, on

lea\ing school, the boys manifest unfamiliarity with

routine matters connected with the chief industries of

the place. A little reflection will show that this is

unreasonable. In the first place the chief requirement
of the school period is the imparting to the scholar of

the rudiments of a general education; his general
outlook must be considered: many subjects hive

to be taught in order that he may have a well

balanced mind, and in order that his faculties may
be so trained that he may be able to assimi-

late information, and develop in after life. Science

cannot be taught without a knowledge of general

subjects, of mathematics, and of a general ability

to think and reason. There can thus be little time

for specialization in science until a boy has been

long at school, and the majority of boys leave schoo'

before that time is reached. The function of the

school, therefore, is general education. Technical train-

ing is an affair that must have consideration later: it

is the function of the University, the Technical College,

or of the daily routine course of business. It is in this

latter school that so many of our local youths have to

gain their experience, and to gain it with much labour,

very imperfectly, so that there is the earnest desire for

the technical training which the school cannot fulfil.

Jluch will be gained if on leaving school our boys,

and for that matter, our girls too, have been so educated

that they are able to regard with lively interest and

intelligence the facts of everyday life—how plants and

animals live and grow, what are the objects of the daily

work of the planter, and the gardener, and the mer-

chant,—and of the dail}' routine of the home, and thus

to ha\e educated and receptive minds, capable of

acquiring the technical skill which their particular

function in this workaday world demands.

A good deal has been done in the direction of

technical training in various grades with the assistance

of the Departments of Agriculture: reference will be

made to this in another article.

SUGAR INDUSTRY.

Colonial iitports
— Annual, No. 926, shows that in Fiji

the u.sual agricultural itiierests of tropical countries are being

developed. As regards the sugar cane industry for instance,

120,528 tons of sugar were exported in 1916, together with

13,346 tons of molasses. The molasses exported is carried in

special tanks in bulk by the steamers of the Colonial Sugar

liefiiiing Company to Sydney, where it is manufactured into

industr.al alcohol. The average quantity so manufactured

_annuallv is estimated to be 1,000,000 gallons.

THE SEARBY SYSTEM OF MILLIINa
SUGAR-CANE.

A method of preparing sugar-cane for the mills, invented
by Mr. William Searby, of Hawaii, is receiving a good deal
of attention in sugar circles. This method consists in shred-
ding the cane to a fibre condition which observers have
characterized as resembling the well-known excelsior packing
material. This is effected by means of a shredding or beating
machine consisting of a series of pivoted hammers which
rotate in a casing containing anvil bars suitably spaced, and
parallel to the a.^is of rotation of the hammers. The prin-
ciple on which this machine works is .somewhat similar to
that of the well-know.i 'disintegrators', of which there are
several in operation in various parts of the West Indies f.>r

grinding cotton seed, grain and other materials.
It is claimed for the Searby Shredder that it .secures

a more even feed for the mills, and ihat it naturally lessens
the power required tu drive them. This reduction is stated lo
be practically equivalent to the power required to drive the
shredder itself.

It is also claimed that it enables a better extractioa
of sugar to be obtained by the mills, and that the maceration
water can be used to better advantage.

The capacity of the mills is also stated to be very con-

siderably increase'l.

The work of these shredders has been critically e.Kim-
ined in Hawaii, wheie probably the milling of the sugarcane
has reached the highest degree of efficiency, ind cardul
observers have expressed the opinion that the use of ih^se
shredders may be expected to incrrase the efficiency of the
best mills by about 1 per cent., and the increase may be

expected to be larger in the ca.st of less efficient mills The
mills of high standard in Hawaii, operating without the

Searby Shredder, are capable of extr.cting some 94 ti 9.5

per cent of the sucrose in the cane; with the shredder, an
extraction of 95 to 96 per cent, is looked for: while in 1916
recoveries of 9773, 97-68, and 97-49 are reported from
Hawaiian factories.

This striving in other countries for complete extrncti .n

of sugar from the cane is of significance to West Indiin

sugar producers. In a few instances in the Briiisli West
Indies there are eflioient mills extracting somi; 95 per cent,

of the sucrose in the cane, but they are very few in niun'jer:

the majority even in large factories, probably extract less

than 90 per cent.

It is important that factory owners should know
accurately what their mills are doing, and what measure of

improvement is possible in their case. The efforts of their

competitors in other count' ies are significant of the iotensitv

cf the competition that is likely to ensue when normal
conditions of sugar production are restored.

Sugar Purchase Announcement.—The folio^v-

ing announcement, dated N'ovember 7, 1917, has been issued

by the International Sugar Committee in New York, and

signed by Henry C. Mott, .4gent for Arranging Purchases
of Raw Sugar:

—
'It is the inteution of the International Sugar

Committee to respect and not to disturb the channels

through which purchases of sugar have hitherto been made
.
either for the United States or for the European Allies, and
lo continue the intermediary of brokeis and of agencies
as heretofore.'
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ST. KITTS-NEVIS: REPORT ON THE AGRI-
CULTURAL DEPARTMENT, 1916-17.

This report, which has just been issued, shows a continu-

ation of useful work on several lines, together with some

new experiments which are of interest and value.

In the first place, we notice that the wind-break at the

Botanic Station of white cedar trees {Tecoma lewoxylon) is

being replaced by one of Casuarinn e</uisetifolia. This will be

a great improvement, as the white cedar, although a native

tree, does not present a hand.sime appearance when grown
in a very wind-swept situation, while the Australian Casuarina

only seems to bend more gracefully the more it is blown an;

besides, it stands cutting well, which serves to keep it

dense at the base.

The small plot experiments with a variety of locally

grown food crops, which have been in progress for a series

of years, are being continued. The results obtained and

recorded over a considerable period are valuable as furnishing
reliable data as to the relative value of different varieties.

From the produce of these experimental plots also it is pos-

sible to distribute seeds or cuttings of such varieties as have

proved best adapted to local conditions. An addition has

been made in the year under review to these plots, by an

experiment with ajowan (Carw/i mpticum) from which

thymol is extracted.

Turning to the principal agricultural industries of

St. Kitts-Nevis, we note that the luanurial experiments with

cotton are being continued. These experiments have been

in progress since 1 904. The carefully recorded results for

such a number of years are very instructive. For the first

eleven years the results seemed to show that there was little

if any increase of lint produced on manured plots over that

produced on the no manure control plot. For the last

two years, however, the results show that the manures regu-

larly applied year after year are producing a markedly
beneficial result. On the crop of the year reported on,

1916-17, the plot treated for thirteen years with a complete
artificial manure showed a gain of about 26 per cent, over

the iinmanured control, while the plot to which pen manure
had been applied for a similar period showed a gain of

nearly -50 per cent, over the control. Although these results

show that the application of proper fertilizers to cotton must
be beneficial in the long run, yet they seem to prove that under

certain conditions of soil and climate, such as are found in St.

Kitts, it is possible to grow cotton on the same land for some

years without deterioration or diminution in the crop. It

must be borne in mii d, however, that under the conditions

of other islands this may not hold good, as Harland has

shown in St. Vincent the necessity of employing potash.

(See Weit Indian Bulletin, Vol. XVL p. 159.)
The careful selection of cotton seed for planting purposes

has been productive of excellent results. A pure strain

po."isessing desirable characteristics has thus been obtained,
and is being generally planted from selected seed throughout
the Presidency as giving reliable returns. On this result tte

Department is to be warmly congratulated.

Owing to the unfavourable outlook with regard to

the cotton market at the beginning of 1916, and to the rise

in the price of sugar, there was a great reduction in the acre-

age devoted to cotton. The year under review was al.so one
of abnormal rainfall. Owing to both these causes the exports
of cotton from the three islands of the Presidency, St Kitts,

Nevis, and Anguilla, only amounted to 280,652 B). as against
736,471 for the previous year Better market conditions

and more seasonable weather will doubtless exercise a stimu-

lating influence on the industry.
With regard to the sugar industry it is to be noted that

the exports of sugar from the Presidency for the year 1916
were 16,106 tons, the largest amount recorded since 1902.
As the prices were also high the crop was a very paying one.

The increase in output was due to favourable weather

conditions, and to the larger recovery of sugar from the cane

owing to the first-rate work of the Basseterre sugar factory.

Experiments with sugarcane varieties, and manurial

experiments continue to be conducted as in former years, the

results of which are detailed in a report issited for the

Leewards Islands as a whole.

It is very interesting to note that a number of cane seed-

lings have been grown by Mr. G. Yearwood, of Brighton
estate. Sixty of these have proved worth further experi-
ment as to their value under field conditions. The progress
of this experiment will be watched with interest. It would
be well if more planters would interest themselves in what is

after all an ea-sy matter, the raising of sugar-cane seedlings,
and obtain the readily accessible assistance of the Agri-
cultural Departments in ascertaining their value.

The rainfall in St. Kitts at the Botanic Station for the

year 1916 was 6594 inches, being 1834 inches above the

average of the previous fifteen years.
The work of the Department in Nevis on experimental

plots of ground provisions and other food crops continues,
with the same praiseworthy objects as in St. Kitts. One
new experiment appears to be in process, namely with the

castor oil plant. This is being carried out at the request and
at the expense of a local planter. Such attempts to test

new crops with the co-operation of the Department are

bound to be helpful.
A very instructive series of experiments has been

conducted for the past iwo years, also vfith the cooperation
of the Department's officers, on Pinneys estate in manuring
coco-nuts. The.se experiments witli different manures have
not been continued long enough to enable a positive state-

ment to be made as to what manure is best suited for

the purpo.se. The results, however, up to the present, all

show a large increase in the average number of coco-nuts
borne by the trees which have been manured over the number
borne by trees which have received no manure. These

experiments have been referred to in detail in the A'/riciU-
tural News, Vol. .\IV, No. 335, p. 398, and Vol.' XVI,
No. 389, p. 83.

It is pleasant to note that the Nevis onion growers have
united in a co-operative association on the lines of that so

successfully working in Antigua, and in connexion with it.

This is excellent: for co-operation is the secret of success in

any industry, and the wider the cooperation, the broader
and surer will be the basis on which an industry is placed.

The rainfall in Nevis as in St. Kitts for 1916 was

considerably above the average for the past eleven years,

being 6404 inches as compared with the average of 4949
inches.

Attached to the St. Kitts report is a report of the
work done in tlie Government Laboratory. A specially
useful piece of work is likely to be that on the lime require-
ments of the soils of the island.



Vol. XTI. No. 407. THE AGRICULTUEAL NEWS, 37^:

BARBADOS: REPORT ON SUGAR-CANE EX-
PERIMENTS FOR THE SEASON 1915-17.

The report on experimental work with sugar-cane in

Barbados for the season 1915-17 has recently been published.
As in former years, the report is divided into three sections:

Part I relating to rainfall, Part II dealing with manurial

experiments, and Part III with the work of raising new
varieties.

With regard to Part II, it is stated that the results

obtained were so seriously interfered with during the seaaoa
under review as in previous )ears, by the root borer and the
brown hard back, as to mask the true results of the manuring,
and to render it impossible to draw any definite conclusions
from them.

Turning to Part III, further progress is recorded in

regard to the establishment of seedling canes giving increased
returns per acre. The weather, on the whole, was favourable,
and a large number of new seedlings were raised, but much
trouble was occasioned and considerable damage inflicted by
the pests already referred to. The following are the principal
results obtained with the different seedlings cultivated by the

department during the season under review:-—
In the black soil districts, the average yield of the White

Transparent from nineteen plots was equivalent to 5,408 R).

of muscovado sugar per acre. Of the varieties, B.H. 10 (12)
which came first, gave a yield of 8,713 lb. of muscovado sugar

per acre—an increase of 3,305 lb. over the White Transparent.
W. No. 2 came next, with 8,352 D). of muscovado sugar.
B.6,835 came third, with a yield of 8,171 lb. of muscovado

sugar. B. 12,619 came next, with a yield of 7,727 lb. per
acre.

On the red soils, as is seen from Table VIII, the average
yield of the White Transparent as plant canes was 4,090 ft>. of

muscovado sugar per acre, while some of the better seedlings

gave much higher yields. For instance, the B.H. 10 (12)

gave a yield of 9,276 Bb of muscovado sugar per acre,

Ba. 12,079 came next with 8,956 &. With Ba 6032 the

yield was 7,937 a. B. 6450 gave a yield of 7.327 tt).

Five other varieties also gave increased yields over the

White Transparent.

On the red soils as plants, first, and second ratoons,

grown during the season under review, the White Transparent
gave the equivalent to 12,480 1). of muscovado sugar for

the three crops. Ba. 6032 gave 18 338 lb. of muscovado

sugir. B. 6450 came next with a yield of 17,078 lb. of

muscovado sugar. B. 3922 gave 17,009 So.; these also being
calculated on the basis of the three crops.

Referring to Table X, which gives the average results of

some of the better varieties for the past five years, it will be

observed that on the black soils the White Transparent,
which came out thirty-first amongst all the varieties cultiva-

ted in the black soils, gave an average yield of 4 999 Bb. of

muscovado sutar per acre for the five years 191317. B.H.

13(12), which heads the list, gave an average yield of 9,2768).
of muscovado sugar per acre. Ba. 6032 came next with

7,819 ft., Ba. 8846 gave a yield of 7,582 ft., while W. No. 2,

Ba. 8421, Ba. 12619, and Ba. 7924 gave yields of 9,027 ft.,

9,005 ft,, 8,927 ft., and 8,901 ft., respectively, of muscovado

sugar per acre.

In the red soils, the White Transparent as plant canes

for the five years gave an average of 5,106 ft. of muscovado

sugar per acre. Ba. 6032 which heads the list gave a yield

of 7,544 ft. of muscovado sugar per acre. B. 6450 came next

with a yield of 7,4'28 ft Three other varieties, Ba 2471,
B. 3922, and B. 376 tave yields, respectively, of 6,698 ft,

6.1 75 ft., and 5,517 ft. of muscovado sugar per acre.

During the last season three varieties, namely B.H. 10(12),
Ba. 6032, and Ba. 7924 were considered worthy of being
tried under ordinary plantation conditions. There are also
four new varieties, seedlings of the B. 6450, which have beea
cultivated for the past two years in comparison with the
White Transparent and B. 6450, and which appear to be
worthy of extended cultivation. Cuttings of these four varieties
were planted in the selected seedling sugar-cane experiment
plots. These varieties are— B.S.F.12 (451, B.S.F.12 (34),
BS.F.12 (27), and B.S.F.12 (24). The results of these
seven varieties are given in Tables XII-XV. As will be
seen from these, B.H.IO (12) has given in the same
fields, on the average for four years, from twenty-one
plots, 2,478 ft. of saccharose per acre more than the
B.6450, and 4,239 lb. more than the White Transparent.
Ba. 6032 has given in the same fields, on the average for
four seasons, for forty-nine plots, 1,303 ft. of saccharose

per acre more than the B. 6450, and 3,222 ft. more thaa
the White Transparent. Ba. 7924 has given, on the average
for four years, from sixteen plots, 1,057 ft. of saccharose more
than the B. 6450, and 2,788 ft. more than the White Trans-

parent. Of the four new varieties, B.S.F.12(45), on the

average from two plots during the last two seasons, has

given 1,892 ft. of .saccharose per acre more than the B.6450,
and 2,875 lb. more than the White Transparent; B.S F.12(34),
B.S.F.12(27), andB.S.F.12(24) gave, respectively, 2,416 ft.,

3,506 ft., and 4,500 ft. of saccharose more than the

B.6450, and .3,399 ft., 4,489 ft., and .5,483 ft. of saccharose

per acre more than the White Transparent.

PROGRESS IN TROPICAL AGRIOULTORE.
At a General Meeting of the Anglo-Dutch Plantations

of Java Co., Ltd.,held in London, September 12, 1917, the

Chairman, the Hon. Charles Hedley Strutt, in the course of
his speech made some remarks which ought to be kept in

mind by everyone interested in the development of tropical

agriculture. He said:
'
I have made it a custom every year

to deal fairly fully with our different products, but I shall

say little this year, as there are not many new developments.
It is, however, worth while to call your attention to one
feature of our tropical agriculture

—that is, the rapid improve-
ment that is taking place in the methods and organization in

all those cultures that have comparatively recently come
under European control. Whereas in English agriculture,
with which I am well acquainted, a good farmer thirty years

ago would be a fairly good farmer still without any change of

methods, it is by no means certain in tropical agriculture
that an up-to-date manager of five years ago would not, unless

he altered his methods, be most hopelessly behindhand at the

present time. Old industries change slowly, new industries

very fast. This is of vital importance to bear in mind. It;

behoves every manager never to rest satisfied with the

methods that were thought satisfactory a few years ago, and
it behoves still more that visiting agents should every few

years be allowed to visit other countries and districts from

time to time to see what improvements in methods and

systems have been carried out elsewhere.'

These remarks from the Chairman of a large company,
who is himself an agriculturist of wide experience and repu-

tation, bear out the position which has been cons-stently

taken up by the Imperial Department of Aiiriculture, namely ,

that it is of the utmost importance if the various products
of the West Indies are to continue to be grown profitably,

that all those engaged in the cultivaion of them shoiild be

wide awake to take advantage of every possible method of

improvement.
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DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
DOMINICA. The report of the Curator for the month

of October indicates the usual cultural operations in the

Experiment Station. Plant distribution included the follow-

ing: limes, .3,050; cacao, 201); grafted mangoes, 9; budded

citrus, 40; shade trees, 600; mi-cellaneous, 2 [
; making a

total of 3,920 In addition, 174 packets of vegetable seeds

were sold. In the Botanic Garden work was of a general
routine character. In relation to staple crops, Mr Jones

says that an excellent second crop of limes is now being

gathered on some estates. The price of fresh limes remains

at 8s. per barrel, and ripe limes at Gs per barrel. The cacao

crop is late, and generally speaking, not very promising.

Fifty-six boxes of limes, 8 boxes of grape fruit, and 4 boxes

of oranfies were shipped to London for the use of the wounded

in hospitals. The weather for the month was fine; the rainfall

equalled 2 46 inches. The dry spell is said to be much

appreciated after several months of wet weather

MONTSEKKAT. Mr. W. Kob.son reports work of a routine

character in the Experiment Station.s during the month of

October The following plants and .seeds were distributed:

3,650 bay plants, 200 lime plants, 47 Andira for a wind-break,

and 15 packets of variou.s beans. In the Botanic Gardens four

distillations of bay leaves were made, being a total of thirty-

five distillations for the year. The yield of oil rose to 20oz.

per lOOBb. of green leaves on two occasions. The plot of

American horse-mint is making moderate growth.

In his observations regarding staple crops, the

Curator says the reaping of the cotton crop from

most of the early planted fields has been practically

completed; the crop from the late planted fields does

not give very good promise. In some cases a start has

been made to destroy the old cotton plants. The indi-

cations are that the percentage of lint wili be relatively high
in the present season. The Government's action in taking
over the cotton crop has been well received, except in the

case of those buyers of seed-cotton who paid lOrf. per lb. for

it. On the real situation as to the probable prices for

lint on the market becoming known, the price for seed-

cotton locally immediately fell to 7c?. per lb. Regarding pests,

no particular trouble has been experienced with disease on

the cotton crop, and it remains to be seen whether the ample
rains at the close of the month will encourage the develop-
ment of a second crop nf cotton. Three hundred samples of

seed cotton were examined in connexion with the cotton

breeding experiments, leaving about 250 more to be exam-

ined. The onion seed (290 ft).) ordered some time previously,

arrived at the close of the month. Dry weather was ex-

perienced during the month until the 28th, between which

date and the 31st, 4'14 inches were recorded. The rainfall

at Grove Station for the month was 6'90 inches; for the

year, 6075 inches.

ANTIGUA. The following plants and seeds were distri-

buted from the Botanic Gardens during the month of October:

miscellaneous and decorative plants, 44; onion seed, 650 ft).;

vegetable seeds, 155 packets, cotton seed, 25 Di.; miscellaneous

seeds, 5 packets. The work in the Botanic Gardens was

of a routine nature; towards the end of the month a consider-

able number of plants were put out in beds and borders.

The cane crop in the Windward and Central districts

of the island continues promising, the crop growing in the

western and northern parts of the island is not so good.

Exceedingly dry weather was experienced during the first

three weeks of the month, but rain which was required fell

during the last week. On the whole, the cotton crop is

late: the earlier planted cotton looks promising. Onion
seed for the coming crop arrived during the latter part of

the month, and was immediately distributed and planted at

once on estates. Experiments were conducted during the

month in the grinding of corn meal locally. In regard to pests,
Mr. Jackson states that several attacks of caterpillars on cotton

were experienced during the latter part of the month. For
the Antigua Cotton Growers' Association GIO lb. of seed-

cotton were purchased. Five plots of land were taken up by
peasants at Sawcolts during the month. The rainfall for

the month was 2 54 inches; for the year, 31 '78 inches.

Attached to Mr. Jackson's notes is a short report by
Mr. A. Gallwey, on the work of agricultural instruction

duing the month of October. From this the following

particulars are of interest; During the early part of

the month the harvesting of the corn crop throughout
the district was brought to a close. A part of this-

was purchased by the Government Granary, the remain-

ing p rtion being bought by various estates. The cutton

crop presents a fine appearance, and under the influence

of the good rains which fell during the latter part of the

month, steady progress has been made. Slight indications of

the presence of cotton caterpillars were noticed on certain

portions of one or two fields; these were dusted in the usual

manner. Up to the present but few plants have been

attacked by leaf-blister mite. Cotton stainers have not

been observed in any of the fields. A splendid stand of

black-eye peas has been obtained. Difficulty in establish-

ing this and other crops of a similar nature is usually

experienced owing to the depredations of sIuks. Some
three or four peasants in the district have combined and

purchased 3 lb. of onion seeds.

.ST. KiTTs. Reporting for the month of October, Mr. F. R.

Shepherd, Agricultural Superintendent, states that the

usual routine work was carried on in the Botanic Gardens.

Much watering was needed owing to very dry weather.

Large numbers of ornamental cuttings were planted for

a hedge in the cemetery. Plant distribution included 20

plants of Que/>rac/iia Lorentzii, and 177 ornamental plants
and cuttings. A barbed-wire fence has been erected to the

east of the nursery, which improves the general appearance.
In the Experiment Station planting operations were carried

out, and the following seeds distributed: 10 lb. white velvet

beans, 4 lb. Para peas, and 29). Mazzagua Guinea corn. In re-

gard to the staple crops, Mr. Shepherd states that the con-

tinued dry weather of the past month seriously afTected the

cane crop, and the prospects for next season are poor. Arrow-

ing has commenred to a large extent, especially in the

Valley district. Showers fell during the last few days of the

month, and fairly heavy rains were experienced in the

north-west districts, but heav3' and constant rains are

needed to do any real good in the Valley district and
the estates connected with the factory. Planting of the

next cane crop has begun on many estates, and the

germination so far has been good. The cotton crop has nearly
all been reaped, especially where planted early. The

general returns have been disappointing: only in special
cases have good yields been reported. This Mr. Shepherd attri-

butes to the dry weather experienced in the early stages, the

plants not growing sutficientl}' before bearing. The work in

connexion with cotton selection and counting of flowers haa

been continued. Visits were paid to West Farm estate in

connexion with the laying out of lime experiments. There
was a meeting of the Agricultural and Commercial Society
en October 2, at which the results of the reaping of the sugar-
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cane varieties in the past season were submitted by the

Agricultural Superintendent. The rainfall for the month
was 291 inches; for the year, 33-31 inches.

Appended to this report is a summary of work conducted
at the Government Laboratory, St. Kitts, during the month
of October. This includes analyses of thirteen samples of

milk from the Inspector of Police, work in connexion with

cotton experiments, examination of lint, etc.

NEVIS. In his report for the month of October, Mr. W. I.

Howell, Agricultural Instructor, states that 90 Bb. of black-

eye peas were distributed amongst pea.sant cultivators,

together with 11 ft), of Paris green.

The cane crop is looking a little better, and preparation
for the next crop is in progress. The cotton crop throughout
the island continues to do well, and good yields are being
obtained. The provison crops continue to do well; reaping the

potato crop is in progress. Special efforts are being made to

induce the growers to put in a fair acreage at this time so as

to have a supply for March and April next. Spraying experi-

ments are being carried out with coconuts at Pinneys estate.

The rainfall for the month was 5 inches
;

for the year to

date, 39-90 inches.

TOETOLA. The work id the Experiment Station during

the month of October, writes Mr. W. C. Fishlock, Curator,

was mainly of a routine character. The replanting of young
coco-nut trees destroyed in the gale was completed. The

following plants and seeds were distributed; cotton, SOlifti.;

potato cuttings, 72-5; lime plant.s, 3; coco-nut plant, 1; palms,

18; vegetable seeds, 2 packets.

The cotton crop, owing to unfavourable weather, will be

late but as more interest has been displayed since the rise in

price, a fairly good crop is anticipated Food crops, that is,

ground provisions generally, are not yet in full bearing.

Regarding pest.',
cotton worms have been reported in one or

two cases, but none have been seen in the E.^cperiment

Station. The weather during the month continued unfavour-

able. Rain fell on eighteen days, the total fall recorded at

the Experiment Station being 3-52 inches, as compared with

7-39 inches, the average for the month for the previous

sixteen years.

The accounts having been closed and sent to Antigua

for audit, it is hoped to pay out the bonus for the coUon

crop for 1916-17 at an early date.

ST. VINCENT. The Agricultural Superintendent, Mr. W. N.

Sands, reports work of a routine nature in the Experiment

Station in connexion with records of cotton and peas experi-

ments during the month of October. Work in the Botanic

Gardens and nursery was also of a routine nature Gen-

erally it may be said that the condition of staple crops was

satisfactory. On some estates bush-bugs had damaged

severely cotton and black eye peas cultivations. This matter

was being investigated by the officers of the Imperial Depart

ment of Agriculture and the local Department. Cotton

Btainers were few in number. The corn crop has been reaped:

the surplus was either sold to the granary or to a local

buyer for shipment to the United Kingdom: 1.5 tons were

shipped during the month to the United Kingdom.

The Imperial Commissioner of Agriculture arrived

in the colony on October 4. With the Agricultural

Superintendent he visited the Government Ginnery and

Granary, and Experiment Station on several occasions.

Sugar and syrup propositions
were discussed with

owners of estates at Cane Grove. On the 10th instant

Orange Hill estate was visited, sugar and coconut

cultivations and sugar works were inspected, and matters

connected with crops discussed. A naeeting of the Agricul-

tural and Commercial Society was held at the Court House

on the 12th instant under the Presidency of His Honour
the Administrator. Sir Francis addressed the meeting on
cotton and sugarcane questions. Sir Francis left for

Barbados on the 16th. Mr. W. Nowell, Mycologist of the

Imperial Department of Agriculture, arrived on the 18th to

study boll diseases of cotton The Agricultural Superinten-
dent has arranged for the purcha.se and shipment of 162
bales of Sea Island cotton to the Admiralty.

The weather during the month was seasonable. The
rainfall recorded at the Botanic Station was 11 '15 inches,
and at the Experiment Station, 10-33 inches.

AGRICULTURE IN BARBADOS.
The total rainfall for November would have been

sufficient to keep vegetation in a fairly vigorous condition if

it had been well distributed, but the effect of a downpour is

detrimental, if it is not followed by showers of at least

a moderate character. In addition to the absence of rain

during the past fortnight, the days have been perhaps the

warmest we have had for the year.
A start has been made with the planting of the cane

crop for 1918. During the past fortnight many acres have

been planted both in the red soil and the black.

Some estates are cutting their own plants, while others

are purchasing to a greater or less degree from their tenan-

tries, and planters have tald us that they are getting very

healthy plants from their tenants.

The .starting of the planting season does not mean that

tillage has been completed in all fields. Ploughing, forking,

manuring, and even the digging of cane holes are still in

progress. There is also the forcing of manure in some

fields, and some of these pens will, in all probability, not be

ready for distribution before .January next year. Some
fields too, which are to be put under canes at this season, are

at present under potatoes which cannot be removed until

the beginning of December. This is inconvenient, but it is

unavoidable owing to the crisis through which we are passing.

During the last fortnight our attention has been drawn

to the brown hard back beetle known as Phytalus Smithi,

which appears at this season in large numbers in some dis-

tricts. This insect is a destructive sugar-cane pest, and

should be systematically collected, in order to keep it under

control. On one or two estates in St. Philip this is being

done, and several hundred thousand beetles have been caught

already this season. We suggest that on every estate where

this pest appears a campaign should be started against it.

Ground provisions are at practically the same prices as at

the date of our last report. The breadfruit crop has been a

fairly plentiful one, but it is nearly over. The Indian corn

crop has not been as abundant as last year, and the price has

been maintained at 8s. per bushel.

The cotton crop is almost a negligible one, but the trees

are healthy and are blooming well. Weather conditions

have suited this plant. In spite of the high price of sugar,

we would suggest to peasant proprietors in the sea-board dis-

tricts that they should plant their holdings in cotton in

preference to cane. We often see plots of canes in these

districts which, when the season has been unfavourable, are

scarcely worth the reaping; whereas a cotton crop is not

thus affected by a dry season. There is also the fact that

the land is sooner available for a crop of ground provisions

than when it is put under canes. {Agricultural Repjrter,

November 17, 1917.)
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this number continues to discuss

the question of interest in education, especially in

secondary schools.

On pages 372 and 378 will be found short reviews

of (1) the Report of the Agricultural Department,
St. Kitts-Nevis, 191«-16, and (2) the last report on

sugar-cane experiments in Barbidos.

Under Insect Notes, on ])age .S7JS, there is

a serious warning with regard to the possibility of the

introduction of the pink boll worm of cotton into

these islands.

Philippe de Vilmorin.

By the death of this well-known horticulturist on;

June 30, noticed in iVature, October 4, 1917, a brilliant

figure has been removed from the horticultural world-
one that science can ill afford to lose. Head of the

great firm of Vilmorin, Andrieux & Co., probably the

greatest seedsmen in the world, de Vilmorin placed its

resources freely at the service of the science to the

interests of which he was devoted. His experimental
researches on Mendelian lines are well known, and of

great value. He took advantage of a great oppor-

tunity to further his earnest desire to bring prac-
tical and scientific workers into close contact with

one another for their mutual profit, by undertaking
the work of Secretary to the Fourth International

Congress on Genetics, which met at Paris in 1911.

We may mention that through him a bronze medal
was sent to the Imperial Department of Agriculture
for the West Indies from that Congress, in recognition
of the Department's work in investigations concerning

plant problems in the tropics. De Vilmorin assisted

in the progress of horticulture in many directions. He
was also responsible for important publications of his

firm, standard works on flower gardens, and also for

a valuable report on rare and little-known plants
tested by the firm. No man ever helped more to

bridge over the gulf that seemed to e.xist between
the horticulturist and the scientific botanist.

Such success in this direction as has already been
achieved owes much to Philippe de Vilmorin.

—^^•^-^
The Green Lime Trade of Dominica.

According to the Colonizer, M.ii\ 1917, almost

every lime consumed in New York comes at present
from Dominica, but it is hardly to be expected that

the Americans will not develop an industry of their

own in this product in Americau tropical territory.

Large areas in fact are being put under limes in Porto

Rico, and considering that Porto Rico is at least a day
or two nearer New York than Dominica, it is quite

possible that a Porto Rican extension of this industry

may have an injurious effect upon the Dominica trade

The demand will no doubt continue to expand, and
there will be room for fruit from both island,^, but it is

almost certain that limes from Porto Rico would be

placed on the New York market in a better condition

than those from Dominica. A very high percentage of

the fruit might reach the onsumer in a perfectly green
condition, and not in a yellow, and sometimes quite

overripe state.

The American, like the West Indian, knows the
difference between a green and a yellow lime in

a beverage. The flavour of the green rind is a very

important factor, therefore a green lime is preferred,
and will command a better price. It would be well for

Dominica shippons to give these facts careful consider-

ation. Meanwhile every care should be taken to ship
only sound, well graded, and freshly picked green limes.

in order to maintain as high a standanf as possible in

the New York market, for the Dominica fruit is at

present recognized, when compared with limes from
other places, as superior to all others.
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Production of Essential Oils in India.

There are immense plantations of Eucalyptus
globulus in the Nilgiri hills in India. In spite of

this, and the simplicity of the distillation of the essential

oil from the leaves, large quantites of the oil are

imported from Australia. Mr. Puran Singh, Chemical
Adviser to the Indian Forest Research Instiiute, has

issued a report on the prospects of this industry in

India in Indian Forest Records, Vol. V, Part 8.

His conclusions are that the industry is capable of

great development, if means can be found for increas-

ing the leaf supply without resort to the Australian

system of 'lopping' the trees. Mr. Piiran Singh also

advocates the cultivation of Pelargonium grai^eolens,
a native plant, for the production of geranium oil

as an auxilliary crop for the use of eucalyptus
oil distillers, both plants being suited to the con-

ditions of the Nilgiris, and the same distilling plant

beiiig capable of employment with either.

A New Hibiscus.

There are about 1.50 species of Hibiscus known,
several of which are among the most showy of garden

plants, notably, H. Rosa-sinensis, which in its many
varieties, single and double, ranging in colour from

brilliant scarlet through shades of red and yellow to

almost pure white, is such a favourite plant in tropical

gardens. The Field for October 20, 1917, describes

another species under the name H. ivaimeae which

has been introduced into conservatories in England
from Hawaii by way of California. A large example
of the plant, some 1.5 feet high, has recently been

flowt-ring in the Mexican house at Kew. It is described

as growing into a tree 2-5 feet in height, with large,

ovate, toothed leaves, and Howers over 6 inches wide,

with pure white petals, and the long central column of

stamens coloured bright-red. Plants of it grown in

pots formed shapely specimens about 3 feet high and

flowered freely in a greenhouse. It is said to be as

easily grown as its near relative H. Rosa-sinensis,

and is evidently a handsome shrub. It might be

capable of producing, when crossed with the latter,

a series of fine hybrids. Another species, also alluded

to in the same article in the Field is H. syriacus,

which is said to be quite hardy in the English climate,

forming a large shrub in sunny situations, and

flowering freely in late summer. Like H. Rosa-

sinensis, there are many vaiieties of this species,

single and double, white, pink, red, purple, even to

almost pure blue in colour. This last shade is most

unusual in flowers of this genus. Both of these

species might be desirable acquisitions for West

Indian oardens as companions to those which are

already grown.
1 I am ——

Standardized Rubber for Trinidad

In a recent report, the Rubber Committee of the

Trinidad Board of Agriculture states that while the

rubber industry is not likely to occupy so important

a position
as cacao, sugar, or coco-nuts, it should never-

theless be quite as important as' such crops as limes,

rice, and coffee.

The quantity of rubber shipped from Trinidad
from January 1 to August 1, 1!»17, amounted to 12,102 tt»,

as compared with .5,063 lb. for the same period of the

preceding year.

Among other recommendations of the committee
is that tapping methods be standardized, and that the
basal 'V method be adopted on young trees, to be
followed later on by a single cut on a quarter of the
circumference of the tree.

Co-operation among rubber growers is str.mgly
advocated for the purpose of purchasing tapping tools
and cups, so as to minimize thereby the cost.

Another recommendation is that earthenware cups
be employed rathei than those of tin, because of their

immunity from rust, and because, being made without

angles, they can be more easily cleaned.

The committee are of opinion that such standard-
ization of methods, coupled with co-operative production
would result in rubber of uniform and superior quality,.
thus tending to place the industry on a secure basis.

International Sugar Committee.

Early in October the Food Administration of the
United States appointed an International Sugar
Committee to regulate the distribution of sugar to
the allied countries, and to supervise the operation of
the sugar market. Cuba, in spite of being the largesti

sugar producer in the world, upon whom the Allies are

depending for their supply of sugar, was not repre-
sented on this committee. The confidence of the su^ar

producers of the island that the Food Administration
would act fairly by Cuba in fixing the price of sucar
has been somewhat shaken by the delay that took

place in setting the price for Cuban sugars. The cause
of this delay is said to be the slowness of the sucr.u-

producers of Western Cuba in sending in complete
data showing the cost of production per pound of sucrar

at their various factories. Most of the data as to cost

of production in the hands of the Food Administration
of the United States is from the Centrals in Oriente and"

Camaguey Provinces, where the average cost of pro-
duction of a pound of sugar is considerably lower than
that in the Western Provinces of the island, so that
a price based on these data would be ruinous to many
sugar producers in the latter region. This is another
instance of how lack of co-operation in an industry is-

productive of serious inconvenience if not loss.

1-^^—

Plant Protection in St. Lucia.

On September 20, 1917, the Administrator of

St. Lucia issued a Proclamation forbidding the impor-
tation into the colony of any plants, cuttings, fruits,

or any parts therecjf, belonging to the natural order

Graminaceae, that may have come, either directly or

indirectly, from Trinidad or Grenada, except under

special licence given, by the Governor. A note to this

Proclamation states that it is issued to protect the
.St. Lucia sugar industry against the introduction of
the froghopper, which li\es on almost an\' kind ofgrasa
as well as sugar-cane: therefore the whole grass family
has been included within the Proclamation.
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hogs which died from the disease, or were slaughtered
because of being infected, was 59,185.

Even in the West Indies, where hogs are not as yet

kept in large herds, the disease has been in some instances

very destructive. The writer remembers that some years

ago there was an outbreak of hog cholera in Antigua, which
caused serious loss to the keepers of hogs in that i.sland

Hog cholera is a highly contagious disease of swine
caused by a living micro-organism or germ, so small that it

cannot be seen even under the highest power ot the micros

cope. But that it is a living agent is proved by the fact that

if liquid containing infective matter be passed through the

finest bacteriological filter, a very small amount of the filtrate

will produce the disease in a pig into which it has been

injected, and the infecting agent will increase in the pig's

system in a short time to such a degree as to be capable of

infecting more than a thousand other pigs So far as is

known the disease does not, however, affect othei- animals
or human beings. Although insanitary surroundings and

improper feeding tend to lower an animal's vitality, and so

perhaps render it more susceptible of disease, yet such condi-

tions cannot of themselves cause hog cholera. It can only be

produced by the specific micro-organism.

There is another disease of hog.s, swine plague as it is called

in the United States, which is different from hog cholera, but

so closely associated with it that one disease seldom appears
without the other. Swine plague is an infectious pneumonia
which attacks swine when in poor condition, or when run

down by an attack of hog cholera. Professor Nelson S. Mays
in his book ' The Diseases of Animals', says it is probable
that germs of swine plague are widely distributed wherever

hogs are kept in large numbers, but the natural power of

resistance in the system of a health)' animal is sufficient to

prevent these germs from developing after entering the

system When, however, the system becomes weakened, the

germs develop, and death often results, not only directly

from the pneumonia, but from the hog cholera with which

swine plague is usually connected The difficulty of distin-

guishing these two diseases is so great that it is well to treat

suspected swine plague as if it were a case of hog cholera

As was stated above, hog cholera, so far as is known,
can only be communicated by the introduction of the specific

germ of the disease. There is therefore no more certain way
of introducing hog cholera than by placing an infected hog

along with others. Infected hogs discharge the diseased

eerms from their bodies not only in their urine and fiwces,

but even in the secretions of the mouth, nose, and eyes. It

follows, therefore, that the bedding and litter, and even the

dirt itself in pens where an infected animal is kept must be

infected with the germs These germs may enter another

hog's system by means of fond and drink, and probably also

through wounds or skin abrasions. It is stated that the

gerni- possess great vitality, so that a locality where hog
cholera has broken out may remain infected for a long time.

As to precautionary measures asiain'-t this disease, they

may be summed up in a few lines. Careful attention to see

that the hous are properly fed and supplied with pure water;

clean and sanitary quarters; aud lastly, all possible precautions

against the introduction of an infected animal among other

healthy ones.

Up to the present time, the Farmers' Bulletin referred

to above states, no drug or combination of drugs is known

which can be regarded either as a preventive or a cure in the

true sense of the word for hog cholera, Only one agent

known can be regarded as a reliable preventive, that is

anti-hog cholera serum, prepared from the blood of an

immune hog which has been inoculated with the blood of

a hog .suffering from the disease. The efficacy of this serum
as a protection was first brought to public notice by the
Bureau of Animal Industry in the United States in 1908.
Its value is now also generally recognized in England and in

many other countries While looked upon as most efficacious
when administered as a prophylactic, the serum has also an
undoubted curative value if administered in the early stages
of the disease.

One great advantage of this treatment is th it, as the
serum does not contain any germs of hog cholera, it may be
safely employed to guard against the introduction of the
disease. The method of injection is a simple one, by
means of a hypodermic syringe. This treatment is to be recom-
mended in preference to any other for treating sick hogs.
Unfortunately it does not render healthy hogs permanently
immune. The period of immunity conferred by an injection
seems to last from about four weeks to two or three months,
varying according to the peculiarities of the individual hog, and
also to some extent according to the size of the dose, which is

graduated from a dose of 10 cubic centimetres for a small

pig weighing less than 10 tt)., up to one of 80 cubic centi-

metres for a hog weighing 175 fc. or more. Ordinarily, the
treatment of hogs already infected by hog cholera with

injections of serum alone is efficacious in the early stages of
the disease, but has only a slight effect when the disetse is

advanced.

Complete immunity from the disease is obtained by the

injection of hog cholera virus in addition to the serum The
practice is to administer the germs of hog cholera in the

virus, and at the same time to give a dose of serum, which
will protect the hogs from cholera. The theory is similar to

that of vaccination. The virus entering the system of the

hog causes a r action, which results in an immunity like that
found in hogs which have recovered from a natural attack of

the disease; the serum given at the same time renders the
attack thus artificially produced a mild one, and so the hogs
thus treated are rendered iuimune for tlieir natural life. There
is, however, the danger in this treatment that, if the work is

not done properly, or a sufficient dose of serum of sufficient

strength not administered along with the virus, a serious case

of hog cholera may be produced by the latter. Although the
treatment with serum alone is simple enough for any intelli-

gent man who will follow the instructions supplied, to

undertake, yet it is agreed that the simultaneous inoculation

of virus and serum should only be practised by competent
veterinarians, who have had adequate training in such

questions. The conclusions to be remembered are put in

very few words by the Farmers' Bulletin already quoted:
if hog cholera appears among a herd, (1) isolate all sick

anima's; (2) use .serum, which is manufactured in several

State institutions, and by private firms licensed for the

purpose by the Secretary of Agriculture of the United States;

(3) employ stringent disinfecting measures; (4) submit to

a voluntary quarantine of your premises.

Science Teaching in the Antigua Grammar
School.— Apropos of the question of the stimulation of the

interest in education, especially scientific education in

secondary schools, which is the subject of the editorial in the

present issue of this Journal, an article by Mr. S. T. Christian,

B.A., an Assistant Master in the Antigua Grammar School,
in the issue for Trinity Term of the School's Revietv, gives an

interesting summary of what has been done for the teaching
of scientific subjects in the .school since its foundation in 1884.

The article in question is valuable as placing on record the

work done in this direction, and the assistance given to this

side of education by the Imperial Department of Agriculture,
as well as by the local Government.
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GLEANINGS.

In Colonial Reports
—Annual, No. 9.30, it is recorded that

petroleum oil was third in value on the list of the exports of

the Colony of Trinidad and Tobago in 1916, the value of

crude petroleum, fuel oil. and gasolene exported during the

year being over £200,000, as compared with £79,000 in

the previous year.

Dr. Garnet, Chairman of the Education Reform Council

irangurated by the Teachers' Guild, in a foreword to the

report of the Couocil published in 1917, makes the remark
that 'the fate of a nation is not likely to depend on the

• appreciation of music, art, or literature by its rulers, but
it may well hang on their appreciation of science." (Nature,

September 27, 1917.)

Very serious damage is reported to the Sea Island cotton

crop by the boll weevil around Valdosta and throughout
.Southern Georgia, where a very large percentage of the crop is

grown: it is estimated that only one fourth of a crop will be

made in this section. There has been some increase in

acreage in other sections, which will partly offset this

damage, but crop estimates are much reduced. (The India
Rubber World, October 1, 1917.)

The hurricane which pa.ssed over Western Cuba at the

end of September did an enormous amount of damage, accord-

ing to the Louisiana Planter of October 6, to the crops in the

Province of Pinar del Rio, and the Isle of Pines. The fruit

crops are ruined, and the cane crop is damaged to some extent.

The cane crop, of course, is not completely ruined, although
the loss in some places is estimated at about 40 per cent.

The tobacco crop has also been almost completely destroyed.

The Board of Trade Journal, Ociohs'c 4, 1917, states

that the hurricane which passed over Jamaica in the last

week of September destroyed almost all the bearing banana
trees, but that on the whole, the situation of the industry
is better than it was after the hurricane ot 1916, because
of the number of young trees which have not been des-

troyed. The damage done to coco-nut trees al.so in some
of the parishes has been considerable. The cacao crop also

in the eastern part of the island has beeo seriously damaged.

A new celluloid product called Satolite has been invented

by Mr. S. Sato, Assistant Professor in a Japanese Univer-^ity,
and the Satolite Company has been established for its manu-
facture with a capital of 2,000,000 yen (yen = 2s. OW.).
Satolite is a galaliihmade of gliicine of soy bean coagulated

by formalin. It is said to be produced much cheaper than

ordinary celluloid, and to have more merits in its use than the

latter. The actual manufacturing, it is announced, will begin
thi.s autumn (The India Rubber Journal, October 6, 1917,)

The London correspondent of the North Queensland

Register writes that from the earliest days of Queensland
English potatoes have hem profitably grown there. The

<Jueenslard grower has the advantage that he can produce
two crof)s in a year-, averating about 4 tons per acre, but

reaching ii.sinith as S Ions on the Darling Downs, thus giving
.an annunl return of from S to 16 tons per acre. No very
large anas are anywhere planted in the State, but in the

aigr'.gate the arta is fairly large.

From the Journal of the Board of Affriculttire of British

(ruiana, July 1917, it appears that a new hybrid bean
has been produced by Mr. J. F. Waby. This is a cross

between two varieties of Dolichos lablab, the well-known
bonavist. It is said to' be a stronger grower, and a more

prolific bearer than either of its parents. .Mr. Waby has
named this hybrid D. marrocarpa. The beans are used as
French beans before the seeds are formed, or if allowed to

mature, the seeds are shelled and used as bonavists generally
are.

The Field of October 13, 1917, has a short note on the
South American snake eating snake, the black Cribo (Oiyrho-
pus cloelia), which, although non-poisonous itself, evinces
a partiality for eating the poisonous viperine snakes, such as
the deadly ferde lance and the rattle snake, to the venom of

which it is immune. The writer of the note describes in

an interesting way the manner in which a common English
viper was attacked and demolished by a specimen of the
black Cribo now in the Reptile House of the Zoological
Gardens.

The Louisiana Planter of August 2.5 contained a short
article concerning agricultural conditions in St. Croix, which
was entirely misleading. We are glad to see that in the
issue of the same journal for October 13, Dr. Longfield Smith
Director of Agriculture in that island, publishes a letter

correcting the misinformation conveyed in the former article

and giving a true picture of cane cultivation there. The fact
is that St. Croix has been carefully cultivated for over 100
years. The land has been ploughed and forked acd manured
almost every year.

By a Proclamation of President Wilson, issued on Septem-
ber 7, it was .'-tated that all permits for the manufacture of

sugar would have to be obtained prior to October 1. I'poa
receipt of a copy of this Proclamation in Porto Kico, an
extension of time for the Porto Rico centrals was requested,
because it would be impo.ssible for them to obtain permits
prior to October 1. The Porto Rico sugar manufacturers
believe that there w 11 be no difficulty in their obtaining
permits, even though they could not be obtained in the time

specified by the President's Proclamation. (The Lottisiana

I'lxnter, Oc:ober l'*, 1917.)

The -following note in the Journal of the Jamaica
Agricultural Society for September 1917, is of interest to
fruit growers; 'The usual way to pick even delicate fruit
from high trees is to shake them down and try and catch
them as they fall. There is however an excellent fruit

picker which seems to be an imitation of the human hand
as held out to catch fruit; this can be placed at the end of
a bamboo or of a stick, so that each delicate fruit may be

safely brought down without risk of bruising.
'

This fruit

picker .seems to lie very cheap, the price being only 2s in

Kingston.
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COTTON EXPORTS PROM THE|
WEST INDIES.

The following figures supplied by Mr. W. C Fishlock,
Curator, Virgin Islands, represent the quantity and estimated
value of cotton exported from these islands for the quarter
ended June 30, 1917, and omitted in the return published
in the Agricidtural News, Vol. XVI,'No. 402, p. 294:—

Kind of cotton. Quantity, Estimated value,
tt>

fSea Island 5,506
a- Native 1.170'

[Stains 460-

b. Seed-cotton. 5,400 ft>.

Total

7,136?
= !JM,3.50'

8,486 931

a.—Cleaned lint shipped by the Government Factory,
b.—.Seed-cotton privately shipped, ijuality unknown.

The quantity and estimated value of Sea Island cotton

exported from the West Indies for the quarter ended Septem-
ber 30, 1917, is as follows:—

Colony.
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STORY OF AN EFFORT TO INTRODUCE
USEFUL PARASITES.

Under the heading Biological Studies applied to Agricul-

ture in the last issue cr this Journal, reference was made to

the White Fly of Florida {Aleuro<:ks citri), its ravages among
the citrus plantations of that State, and the marked degree of

success in controlling its attacks which resulted from

cultivating and disseminating certain fungi parasitic on

this scale insect. The means of control of the technical kind

have also been found useful, notably the fumigation of trees

effected with hydrocyanic fumes, and also the spraying of them

with chemical insecticides, but both of these need to be

frequently repeated, and are expensive.

In the account of M Marcbal's scientific visit to the

United States, from which the article referred to was for the

most part translated, there is given a very vivid and interesting

story of an attempt made by the orange planters and Govern-

ment of Florida, with the co-operation of the Bureau of

Plant Industry, to obtain and acclimatize other parasite.s,

especially insects, which might prove an even more efficient

control than the means hitherto adopted. This story is

worth teliii]g as an example not only of the perseverance

which the scientific men of the United States devote to

a question of research, but also of the almost unlimited

means placed at their disposal by an enlightened Government

and an intelligent community in order to attain the end

•aimed at.

Ahurodes citri or White Fly is a heraipterous insect,

closely allied to the Coccids or true scale insects. Of Asiatic

origin, it began to be noticed in Florida about the year 1879,

and was almost immediately recognized as one of the worst

eneraie.-i of orange and lemon trees. A great reason for its

rapid spread in the Southern States is that it can live on

many other plants besides those of the citrus family, among
which are several indigenous to that region. It accordingly

spread through all the States bordering the gulf of

Mexico, and before very long made its appearance in

Californian citrus orchards also. Ballou, in 'Insect Pests of

the Lesser Antilles', says that Akurodes citri, though ocur-

ring in these islands is not a serious pest. He questions

-whether the species may not rather be A. nuldfera.

The damage it eausfs to the trees in reduction of yield has

been estimated at not less than §.500,000 in one year in the

State of Florida alone. The damage is not only the result

of the punctures made in the tissues of the leaves by the

insect in order to extract the sap, but is also inten.'^ified by the

fact that the insect causes the development of a .sooty mould

on the leaves and fruit of trees attacked, which interferes

with the respiratory functions of those organs. The difficulty

experienced in effectually controlling this pest arises, not

from any special power of resistance which it posesfes against

chemical insecticides, for this is relatively feeble, but from its

immense fecundity. It is computed that there are three

generations in the year, and that each matured female lays

from 100 to 250 eggs. Thus, in spite of efficacious spray-

ing or fumigating, some few individuals must escape,

and however few, they are ouite enough to produce at the

end of two or three generatons a s: fficiently numerous

j,rogeny to become again a menace to the citrus crop.

Seeing that the natural enemits of the Aleurodes in

Florida were not sufficient to check the devastations of

tl.e pest, and considering that undoubtedly it had been

introduced from the East, there arose a strong public
< pinion among the citrus planters of Florida that the best

course to pursue would be to .search in its original habitat

for parasites on this pest, and to take steps to acclimatize

them in Florida. After some correspondence between the-

orange growers, the Biireau of Insect Pests at Washington,
and the Experimental Station of Florida, the matter was

placed before Congress, who pissed a vote, allocating
a special sum for research as to the original habitat of
Aleurodes citri, for collecting any natural enemies of this

insect, and for the acclimatization of them in Florida.

Mr. R. S. Woglum, one of the Entomologists on the
Staff of the Bureau of Insect Pests was appointed to

undertake this task. He left New York on July 31,
1910, and visited the citrus cultivations of Spain, Italy,
and Sicily without fi.nding any trace of Aleurodes citri

or its parasites. He then proceeded to Ceylon, where

again he could find no presence of this destructive insect.

From Ceylon he went to Calcutta, and there in the Museum
of Natural History he found specimens of orange leaves
covered with Aleurodes citri, the Ubel attached to them

showing that they had been collected in the Himalayan region
to the north-west.

Mr. Woglum immediately set out for this region, and at

Saharanpur he found numerous orante trees with Aleurodes
on them. The.se were, however, very scattered, and this

presumed the presence of natural enemies. Soon after

Mr. Woglum discovered some lady-bird beetles which fed oa
the Aleurodes both in the larval and adult stage. He sent
two consignments of these lady-birds to Florida, packed in

the best way he knew, but not one oi them survived to reach

Florida.

While in the neighbourhood of Lahore, Mr. Wooflum
obtained observations on, and specimens of, a small wasp
(Prospaltclla lahoren%is) which preyed upon Aleurodes citri.

Mr. Woglum had thus accomplished the first part of his

mission. How to collect, convey to Florida, and acclim-
atize these helpful parasites, was the next question.

It was necessary to transport orange plants in full leaf,

inl'ested with Aleurodes, in order thus to provide food for the
beneficent paia^ites on the voyage, which would take ffom
India to Florida from five to s-ix weeks. Mr. Woglum in

the spring planted in pots orange plants from one to 4 feet

hifh; then in September he placed them under orange trees

infested with Aleurodes. Naturally the orange plants in the

pots were soon badly infested. Not long after, the parasitic

lady-bird and wasp made their appearance among the potted

plants, and attacked their prey the Aleurodes. About the

middle of October Mr. Woglum thought that it would be

good to ship his young orange trees, covered with Aleurodes
infested in turn with the larvae of the parasitic lady- bird

and wasp, to Florida. Packed in Wardian cases the plants
made a successful journey of six weeks durati"n from Lahore
to Florida. So scientific and successful were tlu^ arrange-
ments that a number of the predatory lady-birds and wasps
were received alive at the entomological station of Orlando,
Florida.

Unfortunately the climatic conditions in India at the

season of shipment and those in Florida at the time of

arrival did not coincide. These allies in the Florida war

against Aleurodes arrived in Florida just when the foe was

resting for the winter in the pupal form, in which it was not
attacked by either of these allies, which attack only, either

the larval form, or the egg. In consequence, before the next

spring, all the predatory insects imported from India had

perished from want of their prey.

This may seem as if nmch of the work in the direction of

importation and acclimatization of benelicial insects was
doomed to failure. These facts, however, only show that

there is need for immense labour and care,
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THE USE OF MACHINERY ON THE LAND.
In several recent numbers of this .Journal attention has

been directed to this subject. The following article from
the Fitld, October 6, 1917, is reprinted as of great interest
in this connexion:—

•The use of machinery on the land continues to increase
and expand in all directions. The particular types of
machines that excite interest at

i resent are those designed
for the cultivation of the land, which are provided in con-

stantly widening variety and improving efficiency Th;
change in this respect since war conditions have obtained
has been remarkable, and it becomes more pronounced a.s

the need for new and speedier methods increases. The
customs that answered in the less strenuous days of peace
are retained, and are unlikely ever to be completely super-
seded, but owing to the diminished resources in men and
horses, and the growing reijuirements of the country, special
and supplementary arrangements have to be made for coping
with the altered situation in a manner appropriate to the
occa.sion. This need has brought into the field of aericul-
tural activity mechanical appliances showing a diversity of

design and construction that testifies to the care with which
the requirements of the land have been studied, and the

promptitude of the engineering firms in coining to the rescue
of an industry hampered by war conditions, and yet essential
to success in prosecuting hosiilitie».

'The distinguishing feature in the countryside this
autumn is the conspicuous part played by machinery in

performing the various tillage operations preparatory to the

drilling of the winter cereals The teams are doing their
share with diligence and proved efficiency, but so urgent is

the need for pushing on rapidly with the work that for the
moment horse-power is rather over.shadowed by the steam
and oil applimces of which it can at least be .said they ciiver

the ground more cjuickl}', a point of importance at a time
when attention ha.s to be concentrated mainly up jn getting
the work done But while the results from horse-drawn

inipleraents may be uniformly more satisfactory, it would be
unfair to the newer forms of traction to conclude that the
•work done by steam or oil is necessarily inferior or defective.

If it be conceded that it is more variable it is ec^ually true
to say that in many instances the machine is superior to the
horse because of its greater power to undertake the heavier

operations, and to do more thoroughly the initial work of

breaking the hard summer surface, and reducing the soil to

the loose state that constitutes the best seed-bed. Steam
tackle has long bten regarded as the only competent power
tc deal effectively with the stronger lands, and this verdict

has not been appreciably modified by the advent of the oil

tractor. There is proof of this in the busy programme that

has been arranged for steam plant between now and winter.

It a|ipears that every available outfit has been booked so

long in advance that new applications can seldom be enter-

tained. From all accounts twice the number of steam

appliances would be required to satisfy the present demand.
'While the well-tried steam imp'ements are doing excel-

lent work on the fallows, stubbles, and clovers, and are

rapidly reducing the arrears of tillage operations, the r>ewer

oil tractors are giving a good account of themselves in the

classes of work commonly done by horses. It is no exagger-
ition to say that it is upon oil power' that the country lias

to depend principally for the increase in corn production
next year. The normal forces of the farm—horses and
steam—cannot be sensibly increased, if, indeed, they can be

maintained at peace-time strength, so that the oil tractor is

:lie only new weapon upon wlii^h it isrsafe to count for the

xtji.ded programme of corn growing that the nation expects.

A very short time back this would have been regarded as
a rather unstable foundation upon which to build so impor-
tant an expectation, but practical opinion regarding these,
machmes has changed rapidly, and in a way that justifies
confidence m the ability of the industry to fulfil in liberal
measure the great task imposed upon it by the emergency-needs of a nation at war provided of course the supply of
tractors is adequate It is believed that the oil tractor was
destined m any case to occupy a u-efiil place on the farm,but the war has given it an impetus that will hasten its

progress. Necessity is an effective antidote to prejudice,and equally an incentive to enterprise in the introductioii
ot new inventions, and the agricultural motor has benefited
from the urgency of emergency methods of food production.The high favour into which tractors and motors have forced
thernselves as accessories in times of stress is a hopeful augury
for important developments in after years. The predictioa
IS warranted that just as necessity has expedited their
introduction on a large scale, their general utility will secure
for them a permanent and prominent place on the well-

equipped farm in years to come. With increased experience
in the adaptation of motor traction to the multiple duties of
the land, tlie position of the farm motor will improve, and
its value as an aid to economic production will grow in pro-
portion It would, indeed, be unsafe to fix a limit to the
merits of the farm motor as an instrument of utility.

THE HEALTH OF RURAL SCHOOLS
There have recently been received at the Head Office of

this Department three pamphlets issued in the United States
by the Joint Committee on Health Problems in Education
of the National Council of the National Education Associa-
tion and of the Council on Health and Public Instruction of
the American Medical Association. The first of these is
entitled '.Minimum Health Requirements for Rural Schools',
and deals mostly with the health problems of schools in the

country; the second is entitled 'Health Essentials for Rural
School Children', the object of which is to propose and
recommend practical measures which seem necessary and
possible for the health of children in country schools; and
the third, entitled 'Health Charts', contains illustrations of
charts which have been prepared by the Joint Cammitlee
referred to above. These charts present diagramatically and
pictorially important facts relating to health of school
children and the health conditions of schools. We quote the

following from the introduction to these pamphlets: —
'The country school should be as sanitary and whole-

some in all essential particulars as the best home in the

community. Further, it should be pleasing and attractive
in appearance, in furnishings, and surroundings, so that the

community may be proud of it; so that the pupils and
teacher may take pleasure in attending school.'

These pamphlets may be recommended to the attention
of E-iucatioual authorities in the West Indies, as, mutatis
mutandis, valuable hints on the important subject nf health

among school children may be gleaned from them. It is

stated that copies may be obtained on application from the
Tnited States Bureau of Education in Washington.

A note in Nature, October 4, 1917, states that a national
institute is to be established in Itil}', having for its object
the investigation of the relations between malaria and aori-

culture, the study of the direct and indii-ect cau.ses of The
unhealthiness of malarial districts, and the orginizition of
a e;'iupiign against those cau.ses.
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MARKET REPORTS.
London.—The West India Committee Circular,

October ItS, 1917.

Arrowroot— 5|(i. to 5;c/.

Balata—Venezuelan Block,
Beeswax—No quotations.

3,2i to 3/5; Sheet, 3/9 to 4/-.

95/-; Grenada,
no quotations.

90;-; Jamaica, 90/-

oC/-,

Cacao—Trinidad,
CoFFE E—Jamaica,
Copra—£46.
Fruit—Bananas,
Ginger—Jamaica,
Honey—Jamaica,
Lime Juice—Kay

Otto of lime (hand-pressed),
Logwood—No quotations.
Mace—No ((uotations.
NuTjiEGS—No quotations.
Pimento—id. per fti.

Rubber—Para, fine hard, ;i/5; fine soft, no quotations;
CastiUoa, no quotations.

£'40 per ton; Oranges,
no quotations.
95/- to 105/- per cwt.

2 6 to 2/9; concentrated, no quotations;
I quotations.

New York.—Messrs Gillespie Bros i Co., November

9, 1917.

Cacao—Caracas, 12|c. to l;;c.
; Grenada, 12jc. to 12^.;

Trinidad, 12^c. to 13c. : Jamaica, 9jc. to lO^c.
Coco-NUTS—Jamaica and Trinidad selects, 859-00 to

$61-00; culls, $38-00 to $4ll'00 per M.
Coffee—Jamaica, 9jc. to lie. per Ifc

Ginger— Itifc. to 20c. per ft.

Goat Skins—Jamaica, f^tlc : Antigua and Barbados, 70c. to

75c.; St. Thomas and St. Kitts, 6.5c. to 70c. per B>.

Gkapb Fruit—Jamaica, 8275 to $3-50 per box.
Limes—$4-50 per brl.

Mace—38c. to 41c. per ft>.

Nutmegs— 18c. to 19c.

Oranges—S2 -60 to f4 0(i.

PlUENTO—6c. to 6|c. per tb.

Spoar-Centrifugals, 96°, 6-90c; Muscovados, 89°, 6-64c.;
Molasses. 89°. 5-75c. all duty paid.

Trinidad.—Me-ssrs. (Jordon, Grant & Co., November 22,

1917.

Cacao—Venezuelan, $11-25 to ^11-50 Trinidad, no quota-
tii in.--.

Coco-NCT Oil— >»1 .10 per gallon.
Coffee—Venezuelan, 12c. yier tt.

Copra—7jc. per rti.

Dhal—No quotations.
Onio.vs-$800 per 100 ft.

Peas, Split—$12-00 to 812-50 per bag.
Potatoes—English, 84-50 to $500 per 100 fti.

Rice—Yellow, $10-50 to Sil-75; White. $9-25 to 9-50

per bag.
Srr.AR— American crushed, no quotation.4.

Barbados.—Messrs. T. S. Garraway & Co., October

30, 1917.

Arrowroot—$8 00 per 100 ft.

Cacao— $11 00 per 100 ft

Coco-NUTS—$36-00 husked nuts.

Hay—No quotations.
Molasses—No quotations.
Onions—812-00.

Peas, Split—No quotations; Canada, no quotations.
Potatoes—8675.
Rice—Ballam, 81000 to 81080 'per 1801b.; Patna, no

quotations: Rangoon, no quotations.
Sugar—Muscovado centrifugals, no quotations.

Publications on sale of the Imperial Department of Agriculture

FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.

Volume 1. 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, XII, XIII, XIV and XV:— Price 2s. each; Post free 2s. 8rf., where

complete. (Ill; 2. IV, 3; and V, 2 and 3 are out of print.)

Volume XV, No 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.

Volume XVI, Nrs. 1, 2, and 3. Containing Papers on general sub.iects.

HAND-BOOK AND PAMPHLET SERIES.
The Pamphlets and Hand-books are written in a simple and popular manner, and the infoiunatioD contained in them

IB 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
IBsaed up to the present time is eighty-two.

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, 1 ^d. The subscription price, including postage, L»

2». 2d per half-year, or 3s. 3rf. per annum. Volumes IV to XV complete, with title page and index, as issued—Price 4s. each—
Post free, 5«. 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 of publications are to be addressed to the Agents, not to the Department.
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We are buvers of ^-^yt^

COTTON
And w^e are prepared to buy year after year

THE WHOLE PRODUCE OF THE

WEST INDIES.

Bew possessed, of ample financial resources and having first-

class connections in all the primary markets of the world we are

able to * ff'er the highest inducements to our clients. WE CON-
SIDER NO TRANSACTION COMPLETE UNLESS BOTH PARTIES
TO IT ARE ENTIRELY SATISFIED, and m pursuance of that

Policy we invariably pay the highest pi ices compatible with the

conditions obtaining; from time to time; and i moreover we are

ready to ma'^e all such payments when, where, and how our

clients instruct us. If payment is required m London, New Yoik,
or anywhere else, we can arrange it; if goods are uO be shipped
in exchange it is our pleasure to do so, and, our buying facili-

ties enable us to acquire such good^ at rock bottom prices.

In addition to our business of Cotton Seed Gru^hmg, WE DO
J^EiaENERAL IMPORTING- AND EXPORTING TRADE: conse-

quently we are open to handle any possible transaction, "so

CONSULT US UPON ANY MATTER ON WHICH YOU
REQUIRE ASSISTANCE, AND LET US SEE IF

WE CANNOT BE OF SERVICE TO YOU.

-^^nQK>"B—'»"

ERNEST THORME, LTD. BARBADOS.
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THE BEST MANURE FOR COLONIAL USE
IS-

Dissolved (Soluble) Guano
T'OK STJaAT^-CAlSrii: and aENERAL ITSE.

TRADE *M^S^^^ MARK.

APPLY TO LOCAL AGENTS OR DIRECT TO

The Anglic-Continental Guano

Works, litd.
Dock House, Billiter Street, London, E.C.

Barbados Ag-ents: James A. Lynch & Co., Ltd., Bridg^etowa.

FOB SALE.
A SISAL FACTORY,

Complete, Modern, and in perfect order.

For particulars apply to

Plantageselskabet Dansk Vestindien,

Christiansted, 8t, Croix,

Virgin Islands of U.S.A.

BORDEAUX MIXTURE.
For use in mixing the aHove, we .stock

SULPHATE OF COPPER.
Bordeau.x is recognized as the be.st mixture for deaCrojr-

ing fungus pe*t.s on the rind of the cane plant prior to

planting.

Assure a good spring, by using this mixture.

To be obtained from

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

WHITE PARK,
BRIDGETOWN, BARBADOS.

A^nts.
The following have been appointed Agents for the sale

London: Messrs. Dulau 4 Co., 37, 8oho Square, W.
West India Committee, 15, Seething Lane.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown.
Javtaica: The Educational Supply Company, 16, King

Street, Kingston.
Mritish Guiana: The Aegosv Co., Ltd., Georgetown.
Trinidad: Messrs. Muie-Marshall 1- Co., Port-of-Spain.

fobago: Mr. C. L. Plagkmann, Scaiborough.
Canada: Lewis W. Clemens, 8

of the publications of the Department:
—

Grenada: Messrs. Thos. Lawlor k Co., St. George.
Si. Vincent: Mr. J. D. Bonadie, 'Times' Office.

St. Lucia: Mr. R. W. Niles, Biotanic Station.

Dominica: Mr. J. R. H. Bridgkwater, Roseau.

Montserrat: Mr. W. Robson, Botanic Station.

Antigua: Mr. S. D. Malone, St. John's.

St. Kitts: The Bible and Book Supply Agency, BAssBTi!B«a

Nevis: Messrs. Howell, Bros., Charlestown.

1, Yonge Street, (Royal Bank Building) Toronto

Printed at Office of Agriotdtwral Reporter, 4, High Street Bridgetown, Barbados,
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MAIL, PASSENGER &
FROM THE

CARGO SERVICES

WEST INDIES
TO

THE UNITED KINGDOM

CANADA

DEMERARA & PARAMARIBO

i PORTS OF CALL
j

Azores.

i
rSt. Vincent, St. Lucia, Dominica,
^Montserrat, Antigna, St. Blitts,

I iBermuda, HaUfax, N. S., ^ St. John (N.B.)

I
Grenada & Trinidad.

i (Trinidad, Puerto Colombia,
PANAMA CANAL & PACIFIC PORTS

j ] Cartagena, Colon, Panama.
[CaUao, Iquique, Axitofa^asta & Valparaiso.

REGULAE MAIL, PASSENGER AND CAEQO SERVIGES FROM THE
UNITED KINGDOM TO

BRAZIL, URUGUAY & ARGENTINA

Via Spain, Portugal, Madeira & St. Vincent

REGULAR SAILINaS FROM THE UNITED KINGDOM TO

MOROCCO, CANARY ISLANDS & MADEIRA,

STRAITS SETTLEMENTS, HONG-KONG, CHINA

8c JAPAN.

Head Office : 18, Moopgate Street, London.
Branches at BARBADOS, Trinidad, Tobago, Demerara, Colon, Jamaica., Antiiia, New York, Halifax N.S., Buenos Aires, Santos, Sa* Pauio

Rio de Janeiro, Madrid, etc.
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What it Costs a Country
TO Keep Ticks

THE CASE OP THE UNITED STATES UTTta TICK

Extrad from VS. Depi. of AgricKUure, Sullttui Wij. 361. " Tht CaMfe Tick

in its Reiaiior. 1o Sou<fer-n Agricatture," by Adgcst Matbr .
—

"What It costs the Southern States to harbor the cattle tick is not

eafiiiy caJculated, but from observation and experience we can estimate
this loss with some assurance of approxiniatiDg the truth.

BEEF CATTLK " Beiow the quarantine line we have something'
ver 15,000,000 cattle, the t0t.1I farm value of which is given bj- the last

tnsus as nearly $183,000,000. The d.'.iry cattle are credited with a \-3lue
: about $58,650,000, and the other catfle with over $124,000,000. From
r servation and experience I estimate that a shrinkage in value of 2o2 in

tattle, other than dairy cattle, is due to the efrects of the catrte tick. In
r-.:nd numbers this would mean a loss of $25,000,000 for beef cattle."

DAIBY CATTLE. " In the case of dairy oaule, considerable damigt
experienced because of the extra feed required, and the >>hrinkage in the

• C'W of milk caused by tick infestation. It is believed that an estimate of
'.% d the total value of the dair)' cattle Is not overcharging the tick. This
aeam an annual loss of nearly $3,000,000 ior dairj' cattle. The total

depreciation then of southern cattle, on account of the tick, would be

128.000,000."

HIGHER DEATH RATE. "The average death rate among cattle in

•-he tick-infested area for the year 1904-5 was about 8,33X ; in the tick-free

area it was about 3.13s. The total number 01 ^aitle that died in the tick-

iofested area during the year ended March 31st, 1905, was about i.250,000.
The average farm value of these southern cattle may be put at .$12,

according to the Bureau of Statistics ; therefore the total annual loss from
leath in the tick-affected States amounted to $15,000,000. The average
Jeath rate in the quarantined States being nearly three times as great .as

na* in the tick-free States, it is not unfair to assume that tivo-thirds of
'lis loss by death is directly attributable to the tick, that is $10,000,000."

DECREASED FECDNDITY. " There is a further loss to be recorded

agaiai* the tick in the reduction of the fecundity of the female cattle, and
pertu^ also in the greater proneness of tick-iiuFested cattle to diseases or
abiumul conditions of the reproductive organs."

EXCEPTIONAL BXPENDrrUBE. "There is also chargeable to the
t«:k the greater expense of providing pasturage or extra feed for the
cattle during heavy infestation, for dipe and other preventive measures,
»ai iat extra care and extra supervision. It is deemed .t conservative
catinute to place the anaual lots un^r this and the previous head at

J8.600.000."

STDNTINQ OF OROWTH. "There is another material charge to
ic entered against the tick. With tick infestation at babyhood, there is

vtrf little chuce to bring cattle to eariy maturity. The stunting which

tWy oaoaily receive obUges us to carry them until Ibey are three or more
jnn <M. That means two yean of extra feed and care, and capital tied

ly nfcnnrily by advene mmliliuM. It costs easily frojn $5 to $10 per
yMT te jKoride and onre for a cow ; and to keep our 12,000,000 beef cattle

a fmt «r two longer mean*, accordingly, an extra outlay of at least

fHLeOO,000."
" It i* ttrj cMilyMM t»^ "Mt amoaat yadrto

SkicaaaMdfai tbe Tear Book cf Um

IV (

1100,000,000
of A^lcalture for 1904.'

Estraa from VS. Dept. of Agriculture, BuOelin 7I, on " Texas Fever" ty
Dr. Joh:» R MOHLER, V.M.D., Chief of the Pathological Division, Bureau of

A Himtil Industry :—
DECREASED MARKET VALUE. "Animals coming from tick-

infected distiicts bring an average of one-fourth to one-half a cent less

per pound than the quoted market price. The handicip that is placed on
the southern cattle raiser as a result of this decrease in value of his stock
will average at the fonner figure at least $1.50 per head, allowing an
individual weight of 600 pounds for all classes of animals ; so that the ;i->ss

on the estimated 705,000 southern cattle marl;eted yearly under these con-
ditions will sura up at a loss of $1,057,500 per annum! It will be fou&d
fh.-»t this decreased value reacts and fixes the valuation of all cattle which
remain in the infected territory, thereby reducing the .assets of the c.ttle

industry of that section l>y this ratio per he.ad for the four and a half
millions of cattle east of the Mississippi River, and the eleven niillionii of
cattle west of the Mississippi River; or. altogether, the caomious
shrinkage in ralue of $23,250,000 directly chargeable to the cattle tick."

LOWER MILK YIELD. "The shrinkage of the milk production of
;attle harboring many tiel.s will average i quart per day, and the loss
occasioned tliercl y at 3 cents per quart for the 875,000 ticky dairy cattle
out of more than 4,000,000 dairy cattle below the quarantine line, would
amou.-:t to $26,250 per day, or countin>J three luindre4 milking days for
each cow lo the year, 1^7.875,000 per annum."

LOSS OF IMPORTED STOCK. "The damage resulting to tie
southern purcliaser of northern pure bred or high-grade cattle It another
item of no small moment. .4bout 10% of all such cattle taken South die
of Texas Fever, even after they are immunized by blood iriocuiations, and
about 60% of these cattle succumb to Texas Fever when not so treat«L
Of the approximate 4,600 of such cattle brought South each year, at least

460 die of Texas Fever. The loss entailed would naturally depend on the
value of each animal, and since tlie prices paid for such Well-breil cattle

range from $100 to ii.ooo or even more, it can readily be conceived tl>:,t

the yearly loss from this item alone varies from $46,000 upward
"

Extract from a Paf^ir read by Dr. F. Bahxsek. Chief Veterinarian ./ :ht

State of Georgia, at Ihc ipis Aviiual Meeting of the United States I he S.Vr*

Saiiilary Asscciiition :—

LOSS OF MILK. " Tick infestation costs the Southern States e.iih

and everj- year not less than $ 1 50,000,000. Every milk cow infested witli

ticks will give anj'where ivon, a quart to as much as a gallon less milk tlian

one that is not iufected with ticks. If they are infested with licks they
will not recover their normal milk flow again until the next period ci

lactatioa. That item itself (and let t:s place it conservatively at a I0S.S not

exceeding $15 a head on each and every milk cow) will make an itf-rrt in

excess of $75,000,000."
\

LOSS OF CONDITION. "When your cattle get infested with ticks

tbey get poor. They get thin in flesh and you have to sell them for less

money. It is a certaint)' that the difference in value between a poor cow,
infested with the tick, and the value of the cow if she were aot tiafc-

infested is conser\^tiveW, even with our scrub cows, $5 a bead, »md<im
fiat basis we lose not less than 945,000,000 or $50,000,000 ao OtU
noe ftezn."

COOPER'S CATTLE TICK DIP

Km Mtuneel the official approoal of tkm fMttii^
Mmi of Sootk Africa, Northern Rhodesia, Brtzil. BantalaaA

Nyasalasd, Swaillaad. Souihera Rhodeaia, Madagucar,
•ritiisb Eaat Africa, Oeraaa Eat-t Africa, Portigaeae taaH Afrtc%

Portotuese Weit Africa, Egypt, Artentfae Repabllc, QMeaaiaaA
UaHed States of Aairrici. New Sosth Wales,

Northern Territory of Aastralia.

WEST INDIAN AGENTS ,

5. L. H«r«lafd ft C*. ANTIOUA : Beaaett, Br. *• * ^*'

JAMAICA: D. Htoittson A Co., Kinesten.
ORBNADA: Thomson, Hankey & Co.

•MWAD05: Barbades Co-operative Cotton Cc, Ltd.
BAHAMAS: W. N. Twynam, NasMu.

TRINIDAD: T. Qeddes Oront. Port of Spain.
BRITISH nuiANA: Sandbacii, Parker d: Co.

V. nNCBNT: Corea & Co., Kintstown. NEVIS: 5. D Mnhma.
DANISH WliST INDIES: A. Schmleselow. St. Croix.

IMNT5BRRAT: W. Uewellyn Wall. DOMINICA: Hon. H. A. Frumpte^
ST. LUCIA: Barnard Sons ft C«.. Castries.

4.
Mtnufacturers : WILLIAM COOPER & NEPHEWS, Berkhamsted, Engla

BItANCHES : T?ia:tio. CLi.-^fc. iijAmy, lUclkeann, AacUaad^ Bo«ao« Airet, Houtc \'ideo, Pasta Arena*, East LoaJoa. Oduu
T«C.
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Stimulation of Interest in Education.

,'

N this article it is proposed to deal with the

'relationship of local educational systems to

'technical training in agriculture, interest in

the subject having been roused by the appjintment

in St. Lucia of a Commission to enquire into and to

report upon educational matters. In two recent

articles reference has been made as to how far ques-

tions relating to agricultural knowledge and practice

can fairly influence the work in primary and secondary

schools. In these articles it was pointed out that more

or less successful attempts had been made to advance

matters from time to time in various West Indian

colonies, and some of the difficulties and limitations

were pointed out; while it was agreed that much

remains to be done to put matters on a sound footing,
and that the time for systematically considering the
whole question is opportune.

The teaching to be given within the four walls

of a school, though presenting difficulties, some of

them serious, must proceed along fairly obvious lines,

and have as its object the general education of the

pupils
in the strict academic sense. The requirements

of daily life lead at times to a wish on the part of

thoughtful people that the teaching in the school

might more adequately fit the pupils for their duties

in after life, and that at school they might learn some-

thing of the manner of carrying out the duties by
which they may have later to earn their living.

Hence we see attempts to introduce matters of com-
mercial concern into the higher classes of some of the

schools, shorthand, typewriting, and commercial

conespendence being in some cases taught as school

subjects. Some of these matters present little diffi-

culty, and lend themselves fairlj- well to treatment as

educational subjects in secondary schools.

This has led to the idea that the science subjects

taughti in the schools might be so developed as to give
the pupils an insight into the working of land and the

production of crops. It has been pointed out thai the

secondary schools cannot properly carry out these

duties, and that it will be detrimental alike to the

school and to the pupil to attempt to make
technical agricultural training the subject of school

work. It is admitted, however, that there is urgent
need of this technical training in agriculture, thati

the youths of these colonies are sadly handicapped for

lack of it, and that the progress of the colonies them-

selves is materially retarded thereby.
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If one cannot look to the schools for relief in this

•connexion, there is good reason for thinking that

recourse may be had to the several Agricultural

Departments for assistance, particularly as regards

training of youths leaving the secondary schools.

The Botanic Gardens and Experiment Stations,

which are now part of the regular equipment of every

West Indian colony, afford good training grounds for

a limited number of pupils, who can there gain sound

knowledge concerning matters of agricultural practice,

and usefully bridge the time between leaving school

and entering upon wage-earning employment.

A definite system is in vogue in this connexion,

which has been described at length in the article in

the West Indian Bulletin (Vol. XIV, p. 171), to which

reference has already been made, and from which the

following is reproduced:
—

'In some colonies it is possible to afford much

useful training by using the Botanic and Agricultural

Experiment Stations as training grounds for youths

from the secondary schools, just as it is possible to

use them for training pupils from the elementary-

schools. In some West Indian colonies where this

scheme is in operation the term cadet is employed to

indicate the student from the secondary school, the

term agricultural pupil being reserved for the boy
from the elementary school; it will be found in prac-

tice that distinctions such as this have their value.

'During the first year of a cadet's training he

should remain closely associated with the secondary

school, and should continue to attend such science

classes as may be considered most likely to be useful to

him; the remainder of each working day should be

occupied in connexion with the practical work of the

Botanic and Experiment Station. The situation of

the Botanic and Experiment Stations near popular

centres usually minimises the ditficulties attendant

upon this divided course. For the first year of his

training, at least, a cadet should be regarded as within

the jurisdiction of the school for purposes of discipline.

'The kind of training a cadet may receive will

depend upon the nature of the work of the Botanic

and Agricultural Experiment Station of any given

district, and this in turn will be determined by the

nature of the agriculture of the surrounding district.

This has its advantages, for the cadet will best find

his work and training appro.ximating closely to the

recjuircments of the district in which he is placed, and

in which he may prob.ibly have to seek employment;

and further, this amount of specialization permits of
a cadet being able to spend some time in more than

one institution, and so acquire, if necessary, a wide

range of agricultural experience. The chain of Botanic

and Experiment .Stations established throughout the

West Indies offers unusually good facilities for study
and training, of which advantage is being taken.

'The training of a cadet embraces the acquiring
of some acquaintance with the manner in which the

routine office work of the institution in which he is

placed is conducted. He learns how correspondence
is conducted and records are kept, and participates in

this work. He acquires a knowledge of the various

agricultural and horticultural operations carried on at

the institution, and attains some skill in the practical

carrying out of them. As his experience increases he is

placed in charge of minor operations, and gradually
advances to the supervision of labourers, and to respon-
sibilities of a higher order. He also takes part in the

experiments and investigations which are undertaken

by the institution, and learns to appreciate their

bearing on the agricultural problems of the district, at

the same time learning the value of that accuracy and

honesty of purpose which is vital to proper work of

investigation.

'Such training is calculated to produce in the

cadet that right attitude of mind which is the aim and

end of training, and which, when ingrafted, results in

the cadet having acquired such habits of thinking,

reading, and observing that his education is life-long,

and he becomes a progressive and useful member of

the agricultural community. The nature of his train-

ing affords him opportunities for remaining closely in

touch with the workers of the Botanic and Experiment

Stations, and with the work and publications of these

and kindred institutions, whereby a lifelong form of

education may, and does result.

'The length of time a cadet should remain under

training is often determined by personal considerations,

but, if possible, it should extend to two years.

'It is desirable that the cadet should receive some

small sum of money weekly: while this should be

regarded rather as a subsistence allowance than wages,

it has a useful effect in more than one direction; it is

extremely useful in that it familiarises the youth with

the handling of small sums of money for his persona)

use, whereby he learns something of the value and

limitations of money, and it also adds to his self-respect

for there is no doubt that every right-minded lad feel

justifiable pride in his first earnincfs. T!. -.^iil.w ];,'.
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granting or the withholding of small increments affords

his tutor some tangible means of expressing approba-

tion or disapproval as circumstances may demand.

'A very useful purpose may be served bj' arranging

that the cadetships of any particular place may be

regarded in the light of scholarships awarded by the

secondary schools of the districts. It is important

to maintain the intimate association between the

schools and the cadetship, and to insist on the con-

tinuity of the training: a system of cadet scholarships

tends to insure this.

'The effort has been made in some institutions,

with a certain degree of success, to afford opportunities

for more extended practical training to some of the

cadets by filling certain minor posts in the institution

by means of cadets, who are allowed to hold these posts

for limited periods only, and who, at the expiration of

a specified time, are required to vacate them in order

to make room for others. Occasionally a vacancy may

occur on the permanent staff, ti> which a cadet may be

promoted.

,The training of youths in local institutions like

the Botanic and Agricultural Experiment Stations is

of value to parents, in that the expense of the training

is likely to be i^uite moderate and within their means,

as frequently the cadet can live with his parents or

relatives; it is also of advantage to employers, for the

work and progress of the cadets may be kept under

observation, and promising youths may be chosen to

fill vacancies that arise locally.

'In all of this there is little doubt as to the kind

of youth to be trained or the nature of the work for

which he is being trained. The cadet is taken to be

a youth who has a good grammar school or secondary

school training, which includes some Science subjects

such as Biology, Chemistry, and Physics, which subjects

he continues to study, if possible in his old classes, for

a year or so during his cadetship: he is being trained

in order that he may take up work on an estate or

plantation in a position of uunor responsibility, with

the intention of rising to positions of increased respon-

sibility, and ultimately of complete management or

control as time and circumstance permit.

'It is to be observed that the systems of education

so far described are in successful operation in various

West Indian colonies. In some instance it may be sug-

gested that the work is proceeding so unostentatiously

and quietly that the authorities are hardly aware that

thov are in possession
of fairly complete, and perhaps,

moderately adequate systems of agricultural educatiour

which would be of still more service to the colonies if

they received greater official recognition. It is abun-

dantly clear to thoughtful minds that the quiet work,

of the Departments of Agriculture in advocating, and

in some cases providing agricultural education in the

West Indies, has already' had a far-reaching effect that

will be felt for some time, and this perhaps to an

extent not generally recognized.'

The system thus described is in active opera-

tion in several colonies, and has already been pro-

ductive of good results. As stated, it is usually

worked through the medium of a form of Gov-

ernment scholarships held by pupils from the

Grammar Schools, the pupils receiving the small

monetary payments, regarded as part of the means of

training as mentioned above. It is to be remarked,

however, and this is a matter for i egret, that few

parents of pupils seem to recognize that training of

this nature is available to their sons independently of

the Government scholarships, and that it is open to-

them to make arrangements for their training at

institutions readily available to them. When this

becomes recognized, it is probable that the Govern-

ments of the several colonies will be required by the

pressure of public opinion to make larger and more

adequate provision for this form of training, for

it can be made extremely efficient, while it is remark-

ably economical in its cost. We have here a valuable

asset only partially developed, and one which with

moderate effort can be made, at any rate for the time

being, to afford at least much of the technical training

which there are demands for Agricultural Colleges to

furnish. The facilities thus already at the disposal of

most of the colonies will pave the way for these

colleges, and, even with their advent, the Botanic

and Experiment Stations will continue usefully to be

employed as training grounds, and will still remain

available to the many who may not be able to ga

further afield to these colleges. It may be suggested

that here there is an opportunity somewhat wasted.

In order to make provision for directing and'

encouracing the study of youths who have already left

school, and are engaged in practical agricultural work,

the Imperial Department of Agriculture instituted in

19().S, and still continues, a series of Reading Courses

and Examinations in practicaragriculture.

For interesting particulars with respect to these

examinations, reference can be made to the accounts

of them to be found in the several Volumes of this

Journal, from 1908 to the present.
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PROPOSED SETTLEMENT SCHEME FOR
EAST INDIANS.

In the issue of this Journal for October 20, p. 332,

a brief note appeared in reference to a scheme of assisted

colonization for East Indians in British Guiana, Trinidad,

Jamaica, ami Fiji, recently drawn up by the Inter-Departmen-
tal Conference to replace the indentured system of immigra-
tion which is being abolished in response to the strong objec-

tions entertained by educated Indian opinion. Before referring

at greater length to the proposed new scheme, the details of

which appear in The Times of September 1, 1917, it might
be desirable to record what seems to be generally recognized
as a fact, that under the abolished indentured system, the

indentured East Indians who have become free settlers,

suffer no political or socinl disabilities. On the contrary, the

free Indian communities are admitted to have attained a

high degree of prosperity; they take their place in the life of

the colony on the same terms as other inhabitants. There

are in .some of the colonies many East Indians of independent

means; some occupying positions of trust and honour in the

Government service, a few in the professions, law and

medicine; many are well-to-do merchants, while others still

retain their relation to the soil, being either cane farm-

ers or lai.ded proprietors. If is evident, therefore, that

the abolition of the indentured system of immigration is not

due to any disability suffered by the immigrants in the endeav-

our to better their condition.

To summarize briefly the more salient proposals con-

tained in this new scheme; their broad general aim, as stated

in The Times, is to encourage the settlement of East Indians,

after a probationary period of employment in the colonies,

to train and fit them for the new conditions of life there,

and at the .same time to afford a supply of labour essential

to the well-being of the colonies themselves. To this end

the scheme seeks to encourage the emigration of permanent
settlers. The immigrant will be entirely free of any financial

liability connected with the cost of his introduction into the

colony. The outlay incurred is to be met not by individual

employers, but by the Government of each colony concerned,

out of a common fund raised by rateable contributions from

the employers either (1) of all Indian immigrants other than

those locally born, or (2) of an immigrant during the tirat

three years of his re.sidence, or (3) during the period laid

down as necessary to qualify him for a free return passage.

On first arrival the immigrant will undertake wor]< for

a 'probationary' period of si.x months under selected employ-

ers, the object being to enable him to learn colonial ways of

life and work, and colonial methods of agriculture. He will

then be perfectly free to move from one employer to another

at a months notice, being encouraged for the ensuing two

and a half years in agricultural industries by the offer of

numerous and important benefits .subsequently as a colonist.

At no time will he be under any indenture or contract, and

the relation between him and his employer will be purely
that prevailing in the colony between any master and servant;

hence he will only be liable to be proceeded against for any
breach of engagement by way of a civil suit in the ordinary
course of law, and will not be liable to criminal penalties

As to terms of employment, in the interest of the immi-

grant it is insisted that the < "olonial Government should have

power to decide who may and who may not employ him.

To that end provision is made for the keeping of a register
of approved employers by the Protector of Immigrants, and
for prosecutions being brought against any person not

entered thereon, who employs an East Indian during the first

three years of his residence. A fair minimum wage will be

fixed, and be revised every five years on the basis of changes
in the cost of living. During the first twelve months children

under eleven years of age will be entitled to free rations on
a scale to be determined by the Government; while children

under five will be given free milk rations during the whole
time their parents are at work for an employer on the register.

The granting of free garden plots of from
j'jy

to J-acre
to each immigrant engaged in agriculture after he has com-

pleted his first six months of service is also provided for. In

addition, steps are to be taken by the Government to make
land available in the simplest and cheapest manner that can

be devised for all immigrants who desire it, and who have

completed three years' employment. Land not exceeding
o acres in extent will be granted to an immigrant after

three years' employment. The rent will vary according to

the fertility and position of the land, and will be subject to

revision every thirty years. For ten years after the grant
the tenant will be prohibited from alienating or encumber-

ing his right in the land, except with the sanction of the

department of the colony by whom the arrangements will

be carried out, and the department will have power further

to resume possession of any land not brought under culti-

vation within two years of the grant.
This land settlement scheme is coupled with terms of

repatriation to provide liberally for any imuiiarant who, for

any rea.son, wishes to v,o back to India and not to take

advantage of the facilities for settlement. He will be granted
for hira.self and his dependents half the pa.ssage money
after three years', three-quarters after five years', and the

whole after seven years' continuous residence in the colony.
Should an immigrant, who has had a free or assisted return

passage, return to the colonj', he will have no right to

a second repatriation, wholly or partly, at the cost of the

colony. The Protector of Immigrants may grant free return

passages in full, in cases where he deems repatriation desirable,

even in the ca.se of settlers who have been reduced subse-

quently to indigent circumstances.

The emigration of whole families will be encouraged,
and particularly of families containing young, unmarried

girls who may become in the colonies the wives of other

immigrants. Women, however, unaccompanied by their

families will not be assisted. The proposals as to marriage

registration are claimed to be an improvement on the present
law: they provide immigrants ivith an easy method of

legalizing marriages performed according to their own customs.

It is quite apparent from the foregoing brief ,-ummary of

details, that this proposed new scheme is avowedly one of col-

onization, its fundamental purpose being the establishment of

East Indians a.-, permanent settlers in the cf>lonies concerned.

From the East Indian immigrant's standpoint the new arranj e-

ment would appear to be quite admirable, for he will be

entirely free of any financial liability connected with the

cost of his introductiim into the colony. From the planter's

point of view, however-—ancb here allusion is made more

particularly to those planters who have herttofore been con-

cerned with operations under the old indentured system
—it

is obvious that the cost of East Indian labour will be greatly

increased; the increased burden however, not necessarily fall-

ing on the .shoulder of the individual planter "nly, inasmuch

as the outlay incurred is proposed to be met, not by individual

l)lanters, but by the ( iovernment of each colimy concerned,
out of a common fund, raised by rateable contributions as

detailed in the scheme and outlined above. There are

other important considerations, too, which may evoke

opposition to the scheme from those who have been concerned

in the employment of labour under the indentured .'system of

immigration. For instance, the essential cerrssity of
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immigrant labour in the past has been for the maintenance
of the chief industries of the colonics, whereas the proposed
system which is to take the place of indentured imvjiigration,
would seem to relegate the requirements of the main
industries with respect to labour to a secondary position,
and to afford the planter no sufficient guarantee that

the labour for which he pays will be continuously at his

disposal. The immigrant will be virtually at liberty after

the expiration of his six months' probationary period to

move about where he likes, and to take his labour to any
othsr registered emplo3-er. These and other points which

may be urged against the scheme are entitled to careful

consideration. Hfiving regard, however, to the object with

which the scheme has been brought forward, there is no
reason for supposing that such considerations, important as

they are, present insurmountable difficulties in the way of

such modifications as may be found necessary to render the

scheme acceptable to the Governments and colonies con-

cerned, for the attainment of the end in question.
The advantages to be derived by the colonies mentioned

from the .system of colonization foreshadowed in the scheme
from the view point of further development, are beyond all

question. Consequently it will not be too much to require
that such colonies should bear a fair proportion of the cost

of introduction. While it is true that in the past East Indian

labour has been as.sociated in the public mind almost wholly
with the maintenance of sugar cultivation, it is a fact that

other trades and industries have profited by the presence of

time-expired immigrants. Granted that tlie objections indica-

ted above are surmountable, and that the cost of introduc-

tion is brought within the available resources of the colony,
the possibility of an extension of the scheme to certain of the

smaller colonies in the West Indies might usefully be consid-

ered. There are in some of these smaller islands—Dominica

for example—extensive areas of forest land which could be

brought under economic cultivation given the necessiry
labour supply, but which remain unproductive and unremun-

erative owing to smallness of population and insufficient

labour. The paucity of labourers here, as in other colonies

too, has long been felt, and is a potent factor that has stood in

the way of the possible introduction of new industries,

and further and fuller development of existing industrial

pursuits. Under sucii a scheme as is outlined above,

with the modifications requisite to bring it within the

power of such colonies to avail themselves of the advan-

taoes to be derived therefrom, their future development
would only be a question of time. :The present generation
could not expect to reap direct advantage, but the bene-

fits would accrue gradually, and only be fully realized and

enjoyed by the future inhabitants. The scheme evidently

is one that should receive the attention of the West Indian

colonies as a whole, and particularly those whose future

development would appear to depend more or less on the

employment of imported labour, which might best be acconi-

plished through a system of colonization so modified as to

meet their requirements from the financial point of view.

AGRICULTURE IN BARBADOS.
November was a very trying month for crops of

every kind. In some districts practically no riin has fallen

since the third day of that month. The present drought began

in the middle of October, so that the crops have experienced

.hard weather during two of the most critical months of

their existence. We hope thit December will be favourable:

for a great deal depends on the rainfall from the present

dale until the end of January next year.

In spite of the dry weather, planters have continued
the planting of their young cane crop. Some estates in the
black soil have finished planting all their fields which were
to be put under B. 64.50. In the red soil a good deal of

planting has also been done, but the planting season in,

this part of the island will be continued right on to the end
of December.

In consequence of the unfavourable weather which has

prevailed, planters are anticipating a low percentage of

germination. In the most favoured districts we learn that

the percentage will hardly exceed 6-5. As we have passed
fields in the drier districts of the island, we have observed

comparatively few holes grovcing as yet.
This does not, however, mean that the plants are deid.

At least five weeks from the date of planting must elapse-
before it can be known what the result will be. Of this we
are assured, that thorough tillage, proper manuring, and the

general condition of the soil will play an important part at

this juncture.
As was to be expected, the old cane crop has met with

a check in its development. There is still some moisture
in the fields but this has not been sufficient to hinder the

canes from feeding on themselves. In the case of the low

fieldy, a stunt may have been created which will permanently
affect them. In any case the prospect of a shortage next

year is much more apparent than at the date of our last

report. E.^cperience has shown that length of cane is not

a guarantee of a good average return, unless a sufficient

supply of food has been obtained from the soil during each

month of the life of the cane. A shortage in the boiling-
house or factory is always the result of a spell of dry weather

even after the canes have apparently pissed the worst.

There is not only a smaller amount of juice but what there is

is lacking in purity. No fields have yet turned brown, but

the borders of some fields would give the imoression that we
had already reached the closing days of February or the

early days of March.

There are a few wind-mills in almost every parish en-

gaged in making early syrup. This is being manufactured

principally from the canes of peasants who have sold plants.

In view of the high price of sugar in the local rairket at

the present time, the supply of even a moderate quantity of

syrup will be helpfu"..

Potatoes are as plentiful as at the date of our last report,

while eddoes and yams are more easily obtained by house-

keepers.
Both eddoes and yams are being sold at 3c. per ft.

while potatoes remain at 3s. per 100 ft Green peas

may be purchased at 4c. per pint, but this price canii^

long be maintained, as the trees give promise of a satisfactory

crop. (Aff)icultwat Reporter, December 1, 1917.)

It is not known whether the peanut, which is probably
a native of Brazil, was used by the aborigines as a source of

oil, but certainly, in a comparatively short time after the

early explorers carried this product of the Western World

back to Europe, its value as an oil material was recognized.

Peanut oil, or arachis oil as it is usually known abroad, may
be expressed from any of the many varieties of peanuts. That

this oil is one of the most important of the world's food oils,

is shown by the fact that over 120,000 metric tons of peanuts

in the shell, together with about 240,000 metric tons of

shelled nuts, are annually crushed in Marseilles alone, yield-

ing 15 500,000 gallons of edible oil. The press cake left as

a residue afcer crushing makes a hiijhiy desirable cattle feed.

(The learioo/.- of the United States Department of Agricul-

ture, 1916.)
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COTTON.

SEA ISLAND COTTON MARKET.
The report of Messrs. Henry W. Frost & Co., on

Sea Island cotton in the Soutlieiu States, for the week

ending November o, 1917, is as follows:—
ISLANDS. There was an active demand this week,

taking all offerings, resulting in sales of 494 bales, the buying

being on account of the Northern Mills, and the market

closed very firm, with an advance of Ic. being paid to secure

such offerings as the Factors were willing to sell. This

advance was caused by the active and advancing market in

Savannah.

We quote, viz:—
Fine to Fully Fine 72c. to 73c. = 74c. to 75c, c.i.f.

GEORGIAS AND FLORIDAS. The market opened quiet,

bat very firmly held, but towards the middle of the week

there sprung up a very active demand from one buyer, taking

all the offerings which Factors had authority to sell, and

such lots as exporters and interior buyers were willing to

dispose of on a basis of i|uotations. Consequently the

market closed very firm, being swept of all offerings. We
are unable to say whether this buying was to fill orders

from mills or on speculation account Some of the purchases
were made on a basis of average Extra Choice, and others

were on a basis of Extra Choice to Fancy at the following

quotations:
—

Extra Choice to Fancy 73c. = 75c. c.i.f.

Average Extra Choice 73c. — 75c. ,,

The exports from Savannah for the week were, to

Northern Mills 277 bales. Southern Mills 51 bales, and

from .Jacksonville to Northern Mills "•'!•") bales.

BRITISH COTTON GROWING ASSO-
CIATION.

Tho one hundred and sixty fifth meeting of the Council

of the British Cotton Growing .\ssociation was held at the

Offices, 15 Cross Street, Manchester, on Tuesday the Gch

ultimo. In the absrnco of the President (The ftt. Hon. the

Earl of Derby, K.G.) Mr. 1. Arthur Hutton occupied the

Ch«ir.

WEST AFRICA. During the past month, the Association

have had advice of the shipment of several hundred tons of

cotton seed from Nigeria, and it is ho|)ed that the bulk of

the seed which they have in stock in West Africa will be

shipped before the new season's cotton crop begins to

tome in.

The purchases of cotton in Lagos to October 31, amount
to 7,768 bales, as compared with 9,257 bales for the same

period of last year, and (5,050 bales for 1915. The pur-

chases in Northern Nigeria to .September 30 amounted to

3,795 bales, as compared with 10,510 bales for the same

period of 1916, and 60^1 bales for 1915.

A very interesting leport has been received from one of

the Association's agents, dealing with his tour through the

Sokoto Province of Northern Nigeria; the report is most

promising and proves that there is plenty of room in

Northern Nigeria for further expansion, and that previous

reports as to the possibilities in Northern Nigeria have by
no means been exaggerated.

NYASALAND. The difficulties in shipping from Nyasa-
land have been considerable, and the Association have still

about 500 bales of cotton unshipped from lastyeai's pur-
chases. It is hoped that the bulk of this cotton will be

shipped at an early date, as the Ministry of Shipping have

arranged for a special allocation of 500 tons of space to be

reserved for the monthly shipment of Nyasaland produce
from Beira or Durban when the tonnage is in actual excess

of the priority cargo arranged for each given month.

uoASDA It was mentioned that a large quantity of

last year's Uganda cotton crop had recently been received in

Liverpool, and that the cotton was of very good quality, and
would be extremely useful to Lancashire Spinners in view

of the present shortage of long stapled cotton.

It was mentioned that the Association had approached
the Board of Trade calling attention to the fact that owing
to the difficulty of covering purchases of cotton in 'Futures',

and the serious shipping outlook, it might be impossible to

buy next season's cotton crop in Africa, and proposing that

the Government should either help the Association to buy
the cotton, or take it over themselves in Africa, as it would
be a most serious matter if the natives were unable to find

a market for their crop. No definite reply has yet been

received, but it is hoped that the Government will take the

matter in hand.

EGYPT AND THE .siJDAX. Souie important information

has recently been received with regard to the possibilities of

increasing the production of cotton in Egjpt and the Sudan.

In Egypt the drainage and irrigation schemes should

in course of time add another 800,000 bales of 500 Db. each

to the Egyptian cotton crop, and in the Sudan the dam and

canalisation schemes should produce, within a period of,

say, twenty five years, something like 440,000 bales of 500 lb.

each. It is extremely satisfactory to know that there is

every reason to anticipate an increase of about Ij million

bales from Egypt and the Sudan, \vith possibilities in the

future of a further increase, if large storage works are

constructed on the upper waters of the Blue Nile.

With regard to the scheme for irrigating the Gezira

Plain, a telegram was rf'ad from the Board of Trade, statirg
that Sir Albert Stanley is hopeful of arranging with the

Treasury for an advanci', to enable the preliminary works in

connexion with the scheme to be proceeded with.

DESIRABLE FRUIT TREES.
The West Indian islands aie the home of exotic plants.

Almost every economic agricultural product from these

islands is derived from trees or plants introduced into them
from the eastern or western continents since their discovery by
Columbus. In the early days of their colonization, piternal

governments or individual enthusiasts introduced into these

islands plants which have since become of the greitest

importance, such as l]tn sugar-cane, the coconut, the lime,

and the cacao tree, not to mention such other trees as the

breadfruit, the mango, the orange, or the tamarind. West
Indians of the present day can hardly picture these islands

without the plants mentioned above, and yet they are but

a few of the exotics which have flourished, and now enter

into the everyday life of the West Indies.

In more recent years there has occurred the successful

acclimatization in Grenada ot the nutmeg tree, the eultiv.v

tion of which seems to have enabled that i.sland to enter

upon a new life after the decay of the sugar industry there,

and before the successful development of the cacao cultivation.

In many of the islands, however, especially the drier ones,

there does not seem to be any importation of new plants

specially suited to their conditions, though wonderful
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improvements have taken place in the cultivation of srops

long established.

The Government of the United States, especially since

the acquisition of tropical territories—Hawaii, the Philippines,
and Porto Rico^—has devoted much money and much enter-

prise in seeking for new plants which might advantageously
be introduced into the tropical regions under its sway.
The Bureau of Plant Industry of the United States Depart-
ment of Agriculture issues from time to time an inventory
of seeds and plants imported by the Department, which sends

its agents all over the world in search of new plants or new
varieties, which may be of use in any region of the territories

f.f the States. These inventories are not merely plant

catalogue s, but are full of interesting notes on the plants

catalogued. The one last received at the Head Office of this

Department contains the list of plants or seeds imported from

No. 37017 to No. 3866.J. Some of the notes refer to plants
that would seem admirably adapted to West Indian conditions.

To begin with Zi.iphu^ jvjuha, the jujube tree, in one

of its varieties already semi-naturalized in Barbados, and
also sparsely grown in Antigua, under the ugly name of

'dunk', possibly derived from the feetid odour of its dowers, is

found to have been subjected in Southern China to cultivation

and selection from very ancient times. The inventory men-

tioned above gives particulars of dozens of varieties, ranging
in size from that of a small cheiry to that of a hen's egg,

and in q^uality
from not edible to being a rival of the date.

It might be well worth while for drier islands, like Antigua
or Barbados, with their seamy supply of the more luscious

tropical fruits, to introduce some of the finer varieties of

Zizyphus, which might be advantageously grafted upon the

already naturalized poor kind.

Another species of this genus described is from Brazil.

There it ia known as 'jua' {Zizyphus. Joazeiro). The follow-

ing note, by Messrs. Dorsett and Popenoe, seems to show that

it might well be utilized on pastures in such islands as Antigua,

Barbados, or the Virgin Islands. t)n account of its value as

a forage tree, it might prove very useful in timej of drought.

Too little use is made of such forage trees in the smaller

and drier West Indian islands. The description of the tree

is as follows:—
'This interesting and valuable tree is common on the

dry lands bordering on the Rio Sao Francisco from Joazeiro

nearly up to the border of the State of Minas Geraes. At

Joazeiro it is quite common, but the trees are usually found

scattered among the other plants, and do not occur in large

groves. In places where cattle and horses can get at the trees

while young they are kept eaten off almost to the ground,

and have a peculiar dvi'arfed, stunted appearance. When

allowed to develop to mature size the tree forms a ijeautiful

dense green, umbrageous head of foliage, 30 feet in diameter.

The leaves are somewhat hard and brittle in texture, oval to

ovate, about 2 inches in length. The small wocd is armed

with short, .stiff thorns, which are not, however, particularly

dangerous. The fruit varies greatly in size according to

the tree by which it is produced. The best fruits are nearly

an inch in diameter, creamy yellow in colour, spherical or

nearly so. Inside the thin skin is a thick layer of mealy

Hesh within which lies the seed and the layer of translucent,

mucilaginous pulp which surrounds it. The seed is about

the size and shape of a small olive stone. The pulp adheres

to it very closely and can scarcely be separated even in the

mouth. The flavour is peculiar and somewhat insipid. The

trees bear prodigiously,
the ground under them being covered

with fruits at the end of the season. Sheep, cattle, horses,

and swine eat the fruit greedily,
and it is considered whole-

some for them. The principal value of this tree would

the fruits and the foliage being of value for this purpose. In
addition, the ornamental value of the tree and its drought-
resisting qualities commend it for culture in arid regions.'

All West Indians know the several species of Spondias
whichare among our commonest fruits—golden apple, Jamaica
plum, hog plum, and other varieties. In the inventory
already referred to is a description of another variety which
seeiiis worth a trial in these islands, accustomed as the West
Indians are to the somewhat peculiar flavour of the fruit of
this genus. In Brazil it is known as 'imbri', and the
botanists have named it Spondias tuberosa. According to
Mr. Dorsett: 'The tree, which is wild and quite common in some
places, is of a peculiar habit of growth, branching 4 to C feet
above the ground and forming a very broad, dense, and fiat-

topped head of
foliage. When the large limbs are cut and

placed in the ground as fence posts, they take root and grow.
The fruits, which are sometimes produced in great profusion
and are ripe at this season, are oval in form, about 1| inches
in length, and light green in colour. The skin is rather

tough, and incloses the translucent, juicy pulp in which is

embedded the single large seed. The flavour of the pulp is

rather suggestive of a sweet orange, and is agreeable in the
extreme. Aside from being consumed in the fresh state, the
fruit is extensively used for the manufacture of jellies and
jams, in which a considerable trade has been built up. In

addition, a popular desert called imbti-ada is made from the

slightly unripe fruit by mixing the strained and sweetened
fruit with milk.'

cfi-t/^b- faaA

MAIZE PRODUCTS.
The world's crop of maize exceeds that of any other one

cereal or grain under cultivation, oats, wheat, rice, rye, barley
following in the order named. To growers of maize in the
West Indies only two parts are considered of value: the

grain of course as a source of food for man and beast,
and the whole plant as a forage crop.

But the Americans utilize every part of the plant which
is really more precious to them than the bamboo to the

Japanese, or the coconut palm to the Pacific Islanders.
To begin with, the cob is ground up and mixed with the

crushed grain as a valuable foodstuff for animals. Besides

this, the cob possesses great manurial value. It is cakulated
that a ton of corn cobs yields .500 ft of potash, along with
other valuable fertilizing agents.

The pith of the stalks is converted into cellulose, which
is utilized in the manufacture of smokele.ss powder and other

explosives, and has hern in vast demand during the present
war.

The pith also supplies material used as an insulator in

refrigerating chambers, electric dry batteries, and other similar
constructions.

Out of the spathes, or husks covering the cob, varioijs

articles, such as straw mats and hats are manufactured, and
a specially tough parchment paper.

Starch is largely produced from the grain, and large

quantities of glucose syrup are also made from it. which is

known in America as 'Golden Syrup'. Alcohol is also distil-

led from the grain.

From the germs of the grain a bland oil is extracted
which is wholesome and palatable, and is used as a substitute
for olive oil in cookery.

The aboriginal North Americans regarded maize as the

special gift
of the Great Spirit to their tribes and it afforded

them their chief and almost sole supply of vegetable food.
But the modern North Americans have so utilized this plant
in the ways referred to above, as to render it of inestimable
vaino fr, t.lip hnnifl.n rapp fhrnncrhmit tlii> i»npM .».
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EDITORIAL NOTICES.

ARBADOS.Head Office ^^'<S^k-''iS — ^
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Commissioner, Imperial Department of Agriculture
•Barbados.
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addressed to the Agents, and not to the Department.
The complete list of Agents will be found on

;pa'ge 4 of ihe cover.
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this issue is a continuation of the

series of articles in reference to education. It deals

with the question of technical education in agriculture
of pupil.s from secondary schools.

On page -iSH will be found an article on the pro-

posed settlement scheme for East Indians in other
1 parts of the Empire.

The melon t\\ in Hawaii is the subject of Insect

Xutes on page :>94.

On page -idH will be found an article on dasheens,
tannias, and eddoes, and their uses.

Agricultural Colleges for the Tropics.

In the debate on the Colonial < jftice vote in the

House of Commons, commented on in J" ropical Life,

September 1917, Lord Henry Bentinck is reported to

have said: 'I would put to my Eight Honourable friend

the Colonial .Secretary, the nece.ssity of the Royal Com-
mission's eni|uir3' into whether the capacity of our

dependencies to produce could not be enormously
increased by futher provision for research. I do not for

a moment deny that, very good work is being done both

in East Africa and West Africa, and also in the West
Indies, by their Agricultural Departments, but it would
be of enormous benefit to our Colonial Empire if we
were to spend more money on research. We want two

agric\iltural colleges
—one in the West and one in the

East—first of all for the stimulation of research: second-

ly to train young men to go out to our Crown Colonies
and to settle down as producers themselves; and

thirdly to train a staff of young men who could act as

agricultural instructors, and educate the natives. I do
most strongly urge that research is the b:isis of all

progress in agriculture. . . . . . . If we are going to

develop our resources properly, the first thing we
should do is to spend money upon research. I have

already given proof of the wonderful increase of pro-
d^tction that has been brought about in India by this

means, and I suggest that a similar increase could be

brought about in Africa and the West Indies by the

same means.'

With reference to the above speech, there appears
in the same number of Trop leal Life a, very e.xcellent

cartoon which sums up the situation very fairly.

Cotton Production in California.

Every season of' scarcity and high prices brings
renewed enquiries regarding the possibility of extend-

ing the production of cotton into new regions. The
industrial uses of cotton are being increased more

rapidly than facilities of production. There is the need
of developing larger and more regular supplies, especial-

ly of the better classes of cotton fibre. Accordingly
Bulletin 'i-JJ of tlie I'nited .States Department of

Agriculture deals with the possibility of the develop-
ment of cotton production in California, and comes to

the conclusion that the present possibilities of cotton
culture in that State lie in the direction of producing
Egyptian or other special types of long stapled cotton.

The writer, O. F. Cook, of the Bureau of Plant Industrj',
thinks that the wider introduction of cotton growing
into California is but a question of tiine, and that in

many respects it will serve to improve the agricul-
tural prosperity of the State. The demand for cotton
of the Egyptian type is increasing rapidly, and is not

likely to be met by large increased production in

Egypt. Mr. Cook warns farmers, however, that although
favourable natural conditions may e.xist, it is not
advisable to grow cotton on a commercial scale except
to such an extent as to warrant the erection of ginning
establishments and oil mills. A fiirther warning is given

against the importation of cotton seed either 'froal'the
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"SoutheiTi States or from Egypt, and we would add, or
from Brazil also, in ord^ to prevent the introduction
of the boll weevil or the pink boll worm.

Fixation of the Nitrogen of the Air.

An article in Nature, August 30, 1917, on the

progress of applied chemistry, draws attention to the
fact that perhaps no development of chemistry promises
greater consequences to mankind than the fixation of
the nitrogen of the air. The rival methods at the

present time are the direct method of oxidation of the

nitrogen to nitric acid, and the production of ammonia
by the combination of nitrogen and hydrogen. Various
means of bringing about the first result are employed,
and it is contended that the Kilburn Scott furnace

increases the efticiency of the process by bringing the
whole of the included air under the action of the
electric spark. With respect to the second result, the

synthesis of ammonia, the latest refinements of chem-

istry and physics are of enormous importance in the

very complicated process. The actual combination of

the nitrogen and the hydrogen is brought about by
catalysts consisting of various metals or combination
of metals. The activities of the chemist in producing
cheap fixed nitrogen will have a profound inliuence on
the mannrial problems of agriculture.

Progressive Desiccation in South Africa.

In reviewing a paper on this subject, the reviewer

in the Geographical Journal, October 1917, is not

quite convinced that there is positive evidence of any
diminution of rainfall in .South Africa during the last

two or three hundred years. Whether or not this

is the case, it is asserted that the progressive
desiccation of the country is evident. Possibly this

has been effected through a change in the character of

. the rainfall from soft soaking rain to violent thunder-

storms and cloud bursts, which may be traceable, in the

first place, to the extenisive felling of forests and burn-

ing of grass land. Such clearings facilitate the rapid
run off of water which would otherwise percolate slowly
into the soil. This rapid run ofi' of water brings about

desiccation and consequent heating of the soil. Such
tracts of bare heated land are unfavourable to a well

distributed rainfall, the influence being explained as

follows: 'If a current of air laden with moisture meets

a land surface, the question whether or not the

moisture shall be precipitated depends on the tempera-
ture of the land surface. If this is cooler than the

vapour-laden air, it causes the density of the air to

increase, the air becomes .saturated, and precipitation
takes place. If on the other hand, the temperature of

the ground is higher than that of the air, it causes the

air to expand, rise, and carry off the moisture it brought.'
It is quite likely that some such effect as this

does take place, and that, ceteris paribus, forest-

covered country tends to provoke a more uniform

condensation than bare country; but the question of

the relation between forests and rainfall, although
discussed over and over again, cannot, lie •^aid to be

definitelj' settled yet.

Food Conservation.

The suitability of vegetable oils—coco-nut, cotton
and ground nut—for human consumption as substitutfes
for butter and lard has often been pointed out. With
reference to the present shortage of the butter supply
in Great Britain which is reacting on the milk supply,
so that a shortage

'

of the latter is to be feared—
a veritable disaster to infants and invalids—Mr.
Hamel Smith, the editor of Tropical Life, suggests
a
^remedy.

In a letter on this subject dated October,
1.5, 1917, which was published in the Financier,
Mr. Smith suggests that it is advisable (\) to prohibit
the manufacture of butter from cow's milk for the

present in Great Britain, and (2) to encourage, perhaps
to insist on, the extraction of all vegetable oils, when
practicable, at the centres of production, thereby redu-

cing the space needed for shipment of the copra and
oil seeds in bulk to Europe. This would have the
excellent result of leaving behind on the estates where
such crops are produced the coco-nut or oil-cake as
a valuable food for cattle, pigs, and poultry. Such
a course ought in turn to enable many more cattle and

pigs to be raised profitably in tropical countries, and
to allow of the carcases being exported at a cost
low enough perhaps to be .able to compete in British

markets with those from .South America. Mr. .Smith

believes that in times to come the tropical, rather
than the temperate zone, will produce the greatest
number of pigs, if only on account of the 'mountains'
of poonac, that is to say, the meal left after extracting
the oil from the copra, which it does not pay to ship
elsewhere for feeding animals on.

Fresh Fruits and "Vegetables as Substitutes for

Meat and Bread-

Farmer's Bulletin S'/l, of the United .States

Department of Agriculture, contains many recipes

whereby fresh fruits and vegetables may profitably be

employed to take the place of other staple foods. It

points out that the principal food substances needed in

human diet are starch, sugar, vegetable acids and fibre,

fat, protein, mineral substances (such as iron, calcium,

phosphorus and others), and also certain substances

necessaiy for growth and health, which have only re-

cently been discovered, and to which the names vita-

mines and hormones have been applied.
The bulletin points out that peas, beans, and

similar legumes are most useful in reducing the quan-
tity of meat required in a well balanced ration: that

sweet potatoes and similar vegetables are wholesome
substitutes for bread, while all fruits and greens, and
succulent vegetables supply the diet with mineral
substances and the vitamines essential to health which
are present in them. If used intelligently, such a diet

consisting chiefly of vegetables, will not lack starch or

protein. In connexion with these foods, however, it is

highlv desirable to, use skim milk, which like fresh

fruits and vegetables, is perishable and can only be

profitablv u?ed within a short period after its prryjijc-

tion.
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INSECT NOTES.

THE MELON FLY IN HAWAII.
From time to time within recent years articles have

appeared in this column of the Afiricultural News dealing
with fruit flies. Some of these articles were devoted

entirely to the Mediterranean fruit fiy, as bein j perhaps the

most important of this group of pests. Another member of

this group, however, has been attracting considerable atten-

tion in various parts of the world, mainly in the East. The
insect in question is the melon fly (Bactrocera rucur/dtae,

Coq.), which has been recorded from India, Ceylon, Java,

Timor, Northern Australia, Singapore, the Philippine Islands.

Southern China, Japan, and the Hawaiian Islands. It is in

the last named country that the melon fly has assumed the

greatest importance, and a brief account of this insect, as it

occurs in Hawaii, is taken from Bulletin Jfil of the United

States Department of Agriculture by E. A. Back and C. E.

Pemberton, who have done much valuable work in fruit fly

investigations in Hawaii,

It is now considered by Bezzi and other entomologists
that the melon fly had its native home in India. Its spread
to other widely separated countries has been due, not to

natural agencies, but to the assistance of man.

Its introduction into the Hawaiian Island.s took place

about 1895, and when discovered in 189" it was already
a serious pest. The favourable climate and abundant food

supply prevailing in Hawaii have enabled the melon fly tf>

increase to such an extent that at the present time the free

cultivation of many of the crops grown by market gardeners
has been rendered impossible. This pest not only attacks

such cucurbitaceous crops as sijuashes, pumpkins, vegetable

marrows, melons, cucumbers, etc., but it is also destructive to

tomatoes, cowpeas, and string beans. The annual loss due
to the melon fly in Hawaii is estimated at $750,000,

t.IFE-CYCLE

L'nder favourable warm weather conditions in Hawaii,
the egg, larval, and pupal stages may C'ccupy as few as twelve

days, or as many as twenty-eight and a half days. At lower

temperatures the duration of the immature stages may be

greatly lengthened and occupy as much as three and a half

to four months. It has been found that the adult flies can

be kept alive for a period of 431 day.s, although adult*

deprived of food and Witer never live more than lOi! hours,

or more than 120 hours without food but with water.

The complete life-cycle may, therefore, take from 443
to 459 days under favourable conditions of food and climate,

but will take longer under les.s favourable conditions.

Under natural conditions the adult flies live chiefly on

the honeydew secreted by such insects as aphids, leaf hoppers,
and scale insects, upon the juices of host plants, and the

nectar of flowers. The flies are rapid fliers, but apparently do

not indulge in long-sustained flights. In captivity, mating
does cot begin until about twenty days after emergence, and

egg-laying under these conditions first takes place in about
another twelve days. It was found by Messrs, Back and Pem
berton that when fed on cucumber in captivity, mating will

begin when the adults are only ten days old, and egg-laying

will take place the next day. This is when the temperature
and humidity conditions are favourable. After egg-laying
has begun the adults continue to deposit e^gs everj- few days
throughout life, and it has been estimated that a vigorous
and long-lived fly would be capable of laying as many as 1,000

eggs during the year or more of her existence.

The eggs are laid within the tissues of the host pi uit

or fruit by means of a sharp ovipositor. No portion ot the

plant is free from attack, since the eggs may be depo.si'ed on
almost all portions of the plant and fruit.

The larvae on hatching usually bore their way to-

the centre of the plant or fruit, but the place of feeding
is determined largely by the moisture content of the host.

In the case of young seedlings the larvae may burrow into

the tap root and kill the plant. In juicy plants «vhich have
made a good ^ rowth they bore through the leaf petioles and

stalks, causing the death of the parts attacked. The young
fruits of all cucurbitaceous crops are badly attacked arid

destroyed as a rule but the older fruits of some species are

more resistatit to attack. They are, however, usually
deformed by the presence of numerous colonies of larvae in

open surface wounds.

After passing through three instars the larvae leave the
host and pupate in the soil, u.sually beneath the host. The
larvae after leaving the fruit are able to jump a few inches,
in stages, and can thus find more suitable places to pupate,
and if they cannot enter the soil they will pupate on any-
hard surface.

There are as many as eight to ten generations of the

melon fly a year in Hawaii, so that the pest is able to multiply

very rapidly. The n.elon fly is spread largely in the larval

.stage, being carried in fruits from one country to another,
and it is constantly being intercepted at the Californian

ports in .ships arriving from Hawaii. The local spread from
one town to another maj' occur in the adult or in the pupal

stage.
CONTROL MEASURES.

Under Hawaiian conditions there are at present no
natural agencies, such as parasitic and predaceous enemies,
that can check the abundance of the melon flies. Further,
no satisfactory artificial means of control have been success-

ful in controlling this pest under Hawaiian conditions. The
writers consider that these methods are not likely to be
successful so long as the cultivation of the chief host plants
of the ration fly is carried on by uneducated orientals, who
do not practice clean cultivation or co operate in applying
remedial measures.

J.C.H

A NEW METHOD OF KILLING WEEDS^
IN OANE FIELDS.

In the last issue of this Journal December 1, 1917,
notice was drawn to a speech of the Hon. Charles Hedley
Strutt on the subject of progress in tropical agriculture, in

which was emphasized the vital importance for every

manager of a tropical estate never to rest .satisfied with
the methods of agriculture which were thought satisfac-

tory a few years ago, but always to be on the alert to

experiment with and adopt new methods uTid new appli-

ances, in order not to be left behind in the race for success.

An article in the Internatioiiil Sugar lournal, October

1917, much of which i.~ reproduced below, shows the alertness

of mind, and the readiness to receive new ideas, with the

determination to find out their value and employ iliem to

the utmost when found useful, which the Hawaiian sugar
planters are exhibiting in the conduct of their business. It
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is a wonderful thing that a sugar plantation intends to erect

a paper-making plant, not to utilize waste products, but to

economize in its labour bill, and to increase the product of its

canes.

With such a mental attitude among planters there is no
wonder that the sugar industry in Hawaii is an e.xample of

efficiency to the sugar-cane world. The article referred to

states under the heading above that:—

Within the past year a novel process of destroying
weeds in c,\ne fields has been devised and developed by
Charles Eckart, Manager of the Olaa Sugar Company in the

Hawaiian Islands, with the result that less than one-half

•of the labour formerly required is utilized on the treated

areas in bringing the cane to maturity. In addition to this

large saving in manual labour, the mcreased yield of cane

is estimated at not less than 10 tons per acre on an average.
The process is bassed on the priqciple that small unex-

panded cane shoots ate able to penetrate a suitable paper
covering placed on the rows of stubble immediately after

harvesting, whereas weeds are unable to penetrate the

covering.

The first step in this process is to free the rows of the

trash, as soon after harvesting as possible. Any shoots

which are in evidence in the cane row are cut off with the

hoe. The ratoon rows are then fertilized, the fertilizer being
distributed along the middle of the rows. Strips of tarred

or asphalted felt paper (weighing not more than 9 lb. per
100 square feet) are ne.\t placed longitudinally on the rows

of the ratoons so that they lie directly over them. If a fair

number of stones are conveniently at hand, these are placed

along the edges of the paper strips to hold them down, and
in addition the edges of the strips are covered with some of

the cane trash lying between the cane rows. It has been

found that the trash is generally sufficient in itself to hold the

paper in place against the tendency of the wind to lift them.

A mechanical device is employed for the laying of the

papers, which performs the operation very rapidly and at

small expense.

(Jwing to the spear-like and comparatively rigid nature

of the young cane shoots, and the mech^inical pressure they
are able to exert when they come into contact with the paper

covering, the latter is punctured, and the shoots emerge.
The weeds, with their relatively soft terminal points, which

spring up under the covering, are, on the other hand, unable

to puncture the paper, and are soon smothered nut, or in

a. blanched condition arc dried up by the heat of the sun

radiating from the underside of the covering material.

If the cane rows were smooth and regular, so thai the

paper could lie in perfect surface contact with them, a ••om-

plete stand of cane would emerge through the covering strips.

Small irregularities, however, due to stones, elevation of the

old stools, or to uoevenness of the land, dllow many of the

young shoots to expand or unfurl before they come into

contact with the paper. Since the.se expanded shoo's are

neither spear-like nor rigid, most of them are unable to

puncture the paper and come through but unlike the weeds

they manifest surprising vitality, and by continued growth
cause tent-like elevation of the paper covering.

After five 'ir six weeks from the application of the

paper coverings to the cane rows, labourers pass along the

rows, and with a knifi' cut longitudinal slits in the paper at

such places as aie under pressure from expanded shoots,

these places being distinctly shown by the tent-like elevations

already referred to. This slitting is inexpensive, and only

costs about -i-^c An acre in practice. During the interval

between the laying of the paper and the slitting operation

the soil under the paper becomes bare of weeds: and such

weed seeds as would germinate under normal conditions

sprout, and the resulting young weed plants die. On this
account no weeds emerge through the slips, and those cane
shoots, which have been imprisoned as it were, gradually
come through, and complete the stand in the row. At first

these shoots are naturally very pale, but they quickly turn

green and take on a vigorous growth.
The large gain in the growth of the cane in this

process is due to the automatic eradication of weeds in the
cane rows, and to the inulching action of the paper covers.
Such weeds as develop in the spaces between the cane rows
can be easily controlled by light hoeing.

This process is now being conducted by the Olaa Sugar
Company on a fairly large scale, and the Directors of the

plantation are contemplating the erection of an auxiliary
paper mill of sufficient size to meet the demand of the field

for paper mulches. The raw material for the manufacture
of the paper will in such event be a part of the megass from
the crushed cane, so that the piper mulches will be turned
out at a comparatively small cost.

It may be that this system can only efficiently be carried
out where irrigation can be employed. But after careful

reading, it would seem that even where the water supply is

dependent on the rainfall, the system mi^ht be a success, be-
cause of the uncovered lines between the rows of ratoons,
which have to be weeded, and into which the rain would
adequately penetrate, and als > because of the evident tough-
ness of the felt paper employed, which would require probably
more than the five or sis weeks of its use to render it too
much sodden and tattered to serve its purpose. In any case
the development of this method may well be watched for
with interest.

DEPARTMENT NEWS.
From letters recently received at this (])ffice we

learn that Mr. W. R. Pnnlop, .Scientific Assistant on the
Staff' of the Imperial Department of Agriculture, has
received his commission as Lietifcenant in the R.N.V R.

Mr. P. Taylor, Clerical Assistant, also on the

Staff of the Department, is serving in the East Africa

Kxpeditionary Force in the Ariaiy (Ordinance Corps.

Mr. W. Xoweli, D.I.C., Mycologist, and Dr. J. C.

Hutson, B.A., Ph.D., Entomologist, on the .Staff of the

Imperial Department of Agriculture, returned to

Barbados from ,St. Vincent, on December 10, 1917.

The United .States Department of Agriculture has

issued in device and He;ndatory Announcement, No. 21, the

draft of a bill for the establishment, under State Laws, of

Divisions of Marketing, which, with slight alterations to

suit local conditions, might be utilized anywhere. The task

was undertaken in response to repeated requests from various

quarters, but the L)eparlment makes it very clear that it is

not urging the mea,sure upon any State. This proposed
bill has as its object the subjecting to State regulation and

control, as affecting public interests, the marketing of all

farm products, which are defined as any product designed
for food purposes.
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It is interesting to note that a series of esperiLoents as-

to the merits of planting sugarcane on the flat compared
with planting it in furrows, especially with the view of facili-

tating the introduction of mechanical cultivators, is beic-'
'

undertaken at Slob estate in the island of St. Croix. This

estate is owned by the West Indian Sugar Factory Compauy,
and the experiments are conducted by Mr. Edward Gedde.

Only one year's results have been reported on; the outcome of

several years' experiments will be looked for with interest.

GLEANINGS.

The cane crop forecast for the 1917-18 season in India,
which is based on official reports covering about 9.5 per cent.

of the total area under sugar-cane, shows that some "200,000
more acres in India are under cane than in the previous
season, the total being 2,442,000 acres (The International

Suffar Journal, October 1917.)

According to the Perfumery and Essential Oil Record,
October 1917, the producers in the West Indies of bay and
lime oils ought to be satisfied with the prices obtainable for

tliese products. Bay oil is quoted at from 12s. firf. to 13s.

per %., while lime oil, distilled, fetches d'S. 6tf. per ft)., and
hand pressed from 17s. 6rf. to 18s. 6rf.

Professor O Beccari, in a paper contributed to the

TIdlip-pine Journal of Sciennr^ January 1917, on the origin
and dispersal of the coco-nut palm, concludes that an Asiatic

origin of the palm is more probable than an American one,
and that the- palm may have been very easily disseminated

by the agency of oceanic currents.

In the report of the Standing Committee on the Draught
Mongoose Ordinance, printed in the Proceediwji of the

Afjri'idtural Society of Trinidad and Tobaffo, October 1917,
it is suggested that having regard to the fact that there are
at present no mongoose in Tobago, steps be taken to prevent
their introduction into that island. From the experience
' f other small West Indian islands a prohibitory Ordinance
in this directicn is most advisable.

ifany Zululand planters believe that cotton offers
• x'-elltnt prospects as a remunerative crop. The growing of
I otton does appear to hold out remarkable prospects: it is

<iid that £-50 to £60 per acre is not too high a figure to place
ii!"-.n the average gross return at present prices. There is

possiUlily th.it a very big industry may be started in that
c untry in the near future. If cotton could once be established,
it wf.uld prove a great thing for all South Africa. (The ^oitth

African Svaar Journal, August 15, 1917.)

Spineless varieties of prickly pear have often been
considered as worthy of attention in dry countries as fodder

plants According however to the Agricu'tw cd Gn-.ette or

Neir South Wales, October 1917, after five years' experiments
with twenty varieties of spineless Opuntias, the Director of

the Botanic Gardens, Sydney, has come to the conclusion

that, as a fodder plant the Opuntias cannot be recommended
for any other reason except their ability to withstand

prolonged drought. Their nutritive qualities he finds to be

relatively small.

With reference to the damage done by the hurricane of

September 23 in Jamaica, the West India Committee Circular,
Xovember 1. 1917 quotes as an instance mentioned in the

Jamaica Gleaner, the destruction in Portland: 'It is safe to

say that there is not a single house in this district that was
not blown down which is not badly damaged. Thousands of

coco-Duts, grape fruit, and oranges lie in heaps along the

roads and fields Not a single stem of banana is .branding.
The yam crop is gone along with bananas. Breadfruit is

a thing of the past, hardly a tree left with a fruit on it.

The unsettled condition of the Chinese market, and the
i:icrease in the Formosan .sugar production threaten the

i'hilippine sugar industry with the loss of both its Chinese
and Japanese markets. The International Sugar Journal for

October 1917, states that efforts are being made to get the
United States to take their accumulated stock. Freight
rates are too high, however, to enable Philippine .sugar to be
.sold at a profit in the States in competition with other

sugars.

The Board of Trade Journal, October 18, 1917, states

that the Acting Colonial Secretary at Kingston, Jamaica,
ivrite.s, under date September 4, that a company has been
formed in the colony-, with shareholders there and in the

United Kingdom, for the purpose of carrying on a dyewood
factory. A site for the erection of the factory and water

rights have been obtained, and as this property extends to

the fore.shore, facilities for landing and shipping have also

been granted The scheme is in abeyance at present, owing
t" the fact that machinery for the factory cannot be obtained.

Tractors and motor trucks have become in the last few
months one of the most important items of equipment on
the Hawaiian sugarplautations, until hardly acropis harvested
to day without the aid of these two products of the gasolene

age. In 1912 there were only three tractors in the island,
and to-day the number runs well over 100. Motor trucks are
almost as numerous on sugar plantations now as passenger
automobiles. Ploughing, furrowing, cultivating, hauling
cane carts or waggons, and a dozen other useful purposes
are being found for the tractor on island plantations. (The
Louisiana Planter, October 27, 1917.)

In the account of a very successful local agricultural
exhibition held in the parish of St. James, Barbado.s,
I)ecember 5, 1917, the Agricultui-al Rejjorter notices two
new features which are deserving of commendation. First,

prizes were given for agricultural work done on the spot by
school boys. Twenty eight boys competed in digging cane

holes, while twenty-four boys entered the competition
for forking and bedding. The results are reported to

have been most satisfactory. Second, the children of the

elementary schools were offered prizes for the collection of

ir.sect pests attacking esonomic crops.
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ST. VINCENT: REPORT ON THE AGRICUL-
TURAL DEPARTMENT, 191617.

This report contains a record of work of diversified

character, and in many respects of great and permanent

value, showing that the officers of the Department in question

not only take an interest in their work, but also throw much

energy into its performance.

In the first place the care that is taken to preserve and

improve the beautiful Botanic Garden is most commendable.

This Garden is of historic interest. It is the oldest garden

of its kind in the smaller British West Indian islands, having

been established in the year 1765. Among other early

introductions were some of the original breadfruit plants

brought to the West Indies from the Pacific Islands by

Captain Bligh in 1793.

Turning now to the economic side of the work of the

Department, it is to be noticed that great attention is paid to

questions relating to the cotton growing industry, and

naturally, as it is the chief industry in the island. Unfor-

tunately the year under report has been a very trying one

to the cotton growers for two reasons: first, the unpropitious

weather conditions, especially the unprecedented heavy

rainfall in November 191'5; and second, the very serious

attacks of insect ind fungus pests on the crop. Seeing that

the type of Sea Island cotton produced in St. Vincent is of

the highest quality, and commands therefore the highest

prices, it would be a veritable disaster if this type could no

longer be profitably cultivated. The work therefore of

Mr Sands, the Agricultural Superintendent, in carefully

studying the life-history and habits of the cotton stainer bug,

which is thought to be largely responsible for most of the

trouble in the cotton fields of the island is ore of great value.

Acting on the information thus gained, the Government

of St. Vincent, through the ofticers of the Agricultural

Department, and with the co-operation of the cotton

growers, have undertaken a vigorous effort to destroy

the plants on which this pest feeds in the intervals

between the cotton crops, with the hope of effective

control of it. In connexion with the cotton crop also, the

researches being carried out by Mr. Hariand, the Assistant

Agricultural Superintendent, in mauurial experiments, and

in cotton breeding are also of great interest and value. It

is hoped that before long the efforts to combat the pests

and to improve the quality of the cotton in St. Vincent will

lead to beneficial re.sults in both directions. To quote

a remark on page 17 of the report, 'The weather cannot be

controlled, but it is absolutely necessary to control the cotton

stainer, if the stability of the valuable cotton industry is to

be ensured.'

In connexion with the cotton industry, the successful

working of the Government Ginnery in the 191t)-17 crop,

which is conducted on a co operative basis, is to be noticed.

After deducting the payment made on account, and all

charges, three-fourths of the net profits made by the sale of

lint and seed are returned to the grower.

The next most valuable industry in St. Vincent to

cotton is that of starch, which is manufactured from arrow-

root and cassava. The prices obtained fdr these starches

during the season under review was remunerative, although
the output was lessened by the heavy rains of November.
The total amount exported of arrowroot starch in 1916 was

4,441,242 ft., valued at £37,619, and 182,004 ft. of cassava

starch, valued at £860.
After an almost total cessation in the production of sugar

the island has returned to the cultivation of sugar-cane

during the past three years, on a somewhat large scale. The

sugar and sugar products, in point of value, are now the third

on the list of exports. While only 250 ft. of sugar, valued

at £2, and 3,252 gallons of molasses and syrup, valued at

£171, were exported in 1913, in 1916 there were exported

1,198,314 ft. of sugar and 33,771 gallons of molasses,
of the total value of £10,995. The extension of sugar-cane
cultivation seems only to be limited at present by the capacity
of the small mills.

Another crop in which considerable progress has been

made is that of Indian corn. This seems to have resulted

from the following causes: the shortage of imported cereals,

the remunerative price obtainable for the grain, the

advisability of a locally produced supply of corn meal, and

lastly, the facilities given by the Government granary for the

purchase of corn on a co-operative basis, and the kiln drying
and storage of it. From the interesting account of the

working of this granary it appears that the total quantity of

corn dealt with for the crop was 128,598 ft., which equals

2,296 bushels. It is hoped that during the coming year
a considerable extension will take place in this direction,

especially looking to the distribution of selected seed corn,

which will doubtless rriise the standard of the product.

Among minor industries it is satisfactory to note that

there has been a continued increase in the planting of ground
nuts and peas, as shown by the amounts exported. In 1916

the value of ground nuts exported was £3,660, and of pigeon
and black eye peas, which are the chief varieties grown,

£2,070. This leads one to remark on the great interest

that is evidently being taken in the island in increasing the

production of local food products. The efforts of the

Agricultural Superintendent to demonstrate that St. Vincent

could produce sufficient quantity of foods, and in such variety

as to enable the population to feed itself, are most praise-

worthy, and seem to be meeting with deserved success.

Now that the question of education is being discussed,

it is noticeable that in St. Vincent it has been decided to

substitute for the six agricultural pupils two cadets who have

had secondary school training. This step has been taken

owing to the ditficulty of obtaining suitable boys as

agricultural pupils. In the selection of cadets prefer-

ence will be given to candidates who have passed the

Cambridge Senior Local Examination. These cadets will

have a two-years" course of training in theoretical and

practical agriculture, and it is hoped that they will be able

to take the Intermediate Examination of the Imperial

Department of Agriculture at the expiration of that period.

As has been already noticed, the meteorological conditions

of the year 1916 were abnormal. The rainfall —137-63

inches—was the heaviest ever recorded at the Botanic

Gardens. It was 29'89 inches above the mean of the past

twenty-three years. In the month of November alone the

rainfall recorded was 32'52 inches.

It is pleasing to note from the report of the Government

Veterinary Surgeon that there has been no case of anthrax

reported in St. Vincent since October 1914. The total

number of animals exported under certificate for the year

1916 was 4,821, of the total valueof £8,331 13«. 2d.
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THE USES OF DASHEENS, TANNIAS,
AND EDDOES.

Among the most valuable economic crops of tropical

and sub-tropical legions are certain species of the Arum

faiiiily. These belong almost exclusively to the genera

Xanthosoina and Colocasia. They are known in the West

Indies as tannias and eddoes, or 'cocoes' in Jamaica, and

one of the Colocatias (C. antiquorum)
—which is only

cultivated in the welter islands, such as Trinidad and

Dominica—is known as 'dasheen". This is apparently

identical with the 'taro' of the Polynesian Islands, and has

apparently been introduced into the West Indies in compara-

tively recent times. When it was first cultivated in Trinidad

the writer of this article does not know, but in an article

in the YtarhooJc of the United States Department of

Agriculture, 1916, it is stated that a variety of the taro

has been introduced into the Southern States from Trinidad,

and is rapidly becoming established as a factor in the

agriculture of those States, under the name of 'dasheen' by
which it is known in Trinidad.

The article referred to states that, as the dasheen contains

about 50 per cent, more protein, and 50 per cent, more

starch and sugar than the potato, it would be a cheaper

food at equal prices. This crop is best suited for cultivation

in rich moist soils, and requires about seven months to mature.

The name 'dasheen' seems probably to be a French West

Indian patois corruption of 'de la Chine', in vague allusion

to its e.xotic origin. Mr. J. .Tones, the Curator of the Botanic

Station in Dominica, thinks that this is most probable, as the

patois-speaking inhabitants of that island si eak of a variety

of orange as 'orange dasheen', and we have long spoken in

English of 'China oranges'. Mr. Jones says that the dasheen

was introduced into Dominica from the neighbouring French

island of Martinique about thirty years ago, and has become

one of the most widely grown and popularly esteemed veget-

ables in Dominica. Throughout the West Indies, however,

there have always been cultivated other species of Colocasia

or eddoes, and many varieties of Xanthosoma.or tannias,

although the names are hopelessly confused by local usage
in various islands. Both of these genera are related to

the showy Caladiums and Alocasias cultivated as garden

plants; these two genera, however, not being of food

• value. An easy way of distinguishing between the

tannia {Xanthosoina) and the eddoe or dasheen (Colocasia)

is that the leaf of the former is sagittate or arrow shaped,

that is, the leaf is attached to the stalk at its upper

margin, and is the shape of au arrowhead, whereas

the leaf of the latter is joined to the stalk more or less

towards its middle, and so is denominated peltate, or

shield-shaped.
Varieties of both of these genera must have been

cultivated by various races of men for thousands of years,

for some of them have lost the habit of producing fertile

seeds, even under the most favourable conditions,and are only

vegatatively repioduceJ by cuttings from the rhizomes.

In all the cultivated species the rhizome is the part of

the plant that is of chief economic value, though the leaves,

and especially the unopened leaf shoots are not to be lightly

isteemed. These plants are widely grown not only in

tropical America, but throughout Polytesia, and in parts of

China and Japan, thus forming a valuable article of food for

millions of the human race. Wherever grown they are con-

sidered very nutritious and easily digesiible.

In furtherance of the wise policy referred to in another

iirticle of thi.-^ issue, the Bureau of Agriculture collected varie-

ties of ll.ese aroids from every part of the world where they
were grown; and after field tests made in experiment stations

in the Southern States, it was concluded that the Trinidad'

dasheen was most worthy of cultivation in that region, as-

being best adapted to the climatic conditions.

Hence, as was said before, a considerable interest i.s

being shown in its culture and uses. West Indian, especially

Barbadian, planters are well acquainted with the methods
of cultivating the various tannias and eddoes for the sake

of their rhizomes, but the article, in the Yearboak, to

which reference has already been made, describes a method
of cultivation for a purpose which, as far as the writer

of this article knows, has never been practi.sed in these

i-slands, but which seems well worth a trial. As has been

stated in a former number of this Journal, the lexves,

especially the young unopened ones of tannias or eddoes,
can be used to provide an excellent spinach. In the South-

ern States however, the large corms of the dasheen are

forced, in order to provide blanched shoots. For this forcing
and blanching large corms are planted in a bed of moist

sandy soil, and the bed is closely covered with boarding to

exclude light, so that the shoots may be thoroughly blanched.

It is said that these blanched shoots are more tender thau

asparagus, and have a delicate flavour, not unlike that of

fresh mushrooms. They contain, however, a slight acridity,
which is destroyed by proper cooking. The following are

given as good recipes for cooking these blanched shoots:—
(1) Cut the blanched shoots into 2-inch lengths, pour

on an abundance of boiling water, add salt to taste, and boil

for 12 minutes: drain, pour on enough cold milk to completely
cover shoots; bring it to the boil, season if necessary with

more salt, and continue boiling for 5 minutes; drain, season

with butter, and serve on toast, or plain, with a milk sauce.

(2) Instead of boiling in milk after the first draining,
add a little piece of butter or bacon, then cover the shoots

with cold water, season with salt, and boil for 5 minutes.

1 )rain and serve.

Neither the cultivation nor the cooking of these shoots

seems very difficult ^probably any cultivated tannia or eddoe
could be treated in this way successfully. Should any of our
readers care to experiment in the direction, we shall be very

grateful for any account of the results obtained.

The article from which the foregoing recipes are taken

contained directions for cooking dasheens in very many ways.
It is considered that baking is the most satisfactory method
in general of cooking either large or small dasheens. The

large corms should, however, be first parboiled for ten tf>

twenty minutes.

Dasheen crisps are made in the following manner: raw
dasheens are pared, and sliced thin, and fried slowly U>

a light brown in deep fat. This is declared by some epicures
to be the most delicious of all ways of preparing dasheens
for the table.

DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
.ST. LU(:i.\. The Agricultural Superintendent, Mr. Archi-

bald Brooks, in his notes on items of departmental interest

during the month of October, reports the following plant
distribution from tlm Exptriment Stations: limes 3,400,

grafted mangoes 15, budded oranges 50, economic plants G,

and ornamental plants 29. In addition 1 packet of vegetable
seeds was sent out.

Regarding staple crops, ihe condition of cacao is reported
normal; the lime crop is slackening, but extension in culti-

vation continued good; while the sugar crop is reported as pro-

mising: a considerable shortage of manure, however, is noted«
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Fifty casks of concentrated lime juice were shipped from
the Government Lime Juice Factory: 30 more await ship-
ment. A report on the agricultural teaching requirements
of the colony has been submitted by the Agricultural

Superintendent.
The rainfall recorded at the Botanic Gardens, Castries,

for the month was 893 inches, and at the Agricultural
and Botanic Stations, 844 inches.

In a further report for Xovember, Mr. Brooks describes

work of a general routine nature both in the E.tperiment and
Botanic Stations. Plant distribution included 2,400 lime

plants, 8 grafted mangoes, 7 budded oranges, and 1 7 orna-

mental plants. There were also distributed 19 packets of

vegetable seeds.

Touching staple crops, the cacao crop and second crop of

limes are being reaped, and reaping operations have also

commenced in respect to sugar. Thirty-nine casks of

concentrated lime juice, and 16 cases of distilled lime oil

were shipped during the month from the Government Factory,
while 29 casks of concentrated lime juice await shipment,
Mr. Meaden, of the Agricultural Department, Trinidad,
arrived in the island to study the management and working
of the Government Lime Juice Factory.

The Agricultural Superintendent spent the greater

portion of the month in Trinidad, where he visited various

•estates and lime factories, and studied the working of the

large coco-nut oil factories on the Windward coast. Much
information has been gained, which should prove serviceable

if a similar factory be erected in St. Lucia.

The rainfall recorded at the Botanic Gardens, Castries,
for the month was 380 inches; and at the Agricultural and
Botanic Station, Choiseul, 223 inches.

St. vixcENT. Mr. W. N. Sands reports work of

a general routine nature in the Botanic Gardens during the

month of November, including an experiment to ascertain

the purity of the selections of B. S. strain of cotton, before

the next planting season. The weather was fairly dry, but

suitable for ripening of cotton, which was opening up well

in most districts.. Bush bugs continue to cause damage iu

certain localities. Striking results of the beneficial effort of

the campaign against the cotton stainer were evident. This

will be the subject of a special report in due course. Ginning
of the new cotton crop has been started, and the reaping of

arrowroot is in full swing. A further shipment to England
of 3.5 tons of kiln dried corn was made. This is evi-

dence of the success that has attended the praiseworthy
efforts put forth in St. Vincent to stimulate interest in the

production of local food crops, and of the whole hearted

response which has been made by the people of that colony,
and which is worthy of emulation by other colonies.

Appended to this report is a summary of work under-

taken in conjunction with the ilycologist and Entomologist
of this I)epartment, in connexion with study of bush bugs
and other pests, and diseases of cotton and limes.

WEST INDIAN PRODUCTS.

DRUGS AND SPICES ON THE LONDON
MARKET.

Mr. J. K. .Jack.son, A.L.S., has forwarded the fol-

lowing report on the London drug and spice markets

for the month of (October 1917:—

There is but little or no chan^^e to report on the condi-

tion of the London produce markets during the month of

'October from that of our report for Sept'jm^ier. Consider-

ing the dangers and ditiiculties in import traffic business,
on the whole it is remarkably well maintained. Purchases,
however, are being nude only in such goods, and in such
quantities, as are absolutely necessary to meet current require-
ments, with very slight variations either in bulk or prices.
Of those that may be specially noted as commanding higher
rates are mace and kola.

UISGER.

At the first spice auction on the 4th of the month, it

was stated that some small sales of Sierra Leone ginger had
been made in Liverpool at 49s. per cwt. A week later ia
the London market the prices stood thus: washed Cochia
68s. to 70s.; Sierra Leone, of which 104 bags were offered
fetched 57s. to 58s. for fair. The following were also offered,
and bought in, 198 bags of fair limed .Japane.se at 47.s., 34-5

bags of Cochin at 70s., and 7-5s. for brown rough Calicut.
At the last spice auction in London on the 2.5th of the month,
268 bags of rough washed Cochin were bought in at 70.5.

There were also offered 172 bales and 120 baskets of good
brown Calicut, all of which were bought in at 67s. per cwt.
Mace was also in good supply at auction on the 11th of the

month, when 19 cases of .lava were offered and sold, 3s, 3c?.

per B). being paid for fair curly pale red, ordinary fetching
3.*., and pickings 2s. lOd. At the last spice auction on
the 24th of the month, mace was represented by a full

supply of West Indian, 21 barrels of which fetched 2s. 7d.

per fc. for broken and pickings. Fifteen packages of broken
and mixed Macassar fetched without reserve 2 s. Id. to

2s. \\d. per B).

.SAESAPARttLA.

This drug has been in good supply but in very little

demand. At auction on the I8th the offerings we.e a»
follows: grey Jamaica 16 packages, Lima-.Jamaica 1.3,

native Jamaica 8, and Honduras 3. The only siles effected

were for 4 bales of the Lima-.Jauiaica, which fetched 3s. :id.

per fc. The grey .lamaica was withdrawn at 4s. per B).

It was stated that some private sales had been effected with
some of the native Jamaica at 2s. 3d. per lb.

ARROWROOT, LIME .JUICE, PIMENTO, KOLA, CITP.IC ACID,

CA.*HEW NUTS, and CASSIA FLSTUL.A.

At the beginning of the month the quotation for

arrowroot was ojcf. per K). for ordinary manufacturing
St. Vincent. A week later it was stated that 200 barrels of

St. Vincent had arrived, which was being disposed of at .51^.
to Qhd. per B).

Owing to the demand for lime juice by the Govern-

ment, together with a reported decrease in the import, aa
advance of 3d. per gallon was made in the early part of the

month, and 3s. 3d. to 3s. 6i^. per gallon was asked for good
quality juice. At the close of the month it was reported
that as much as 3s. 9d. was being asked for fine pale raw

juice. Pimento was in quiet demand at the beginning of

the month at id. per B). At auction at the close of the

month some 500 bales were offered and disposed of at i^d.

per B). Kola was represented at auction on the 18th of the

month by 313 packages, 62 packages only finding buyers at

an advance of 2d. per B). on previous rates, good bright .Java

fetching Shd per lb.; lOd. was asked for some good Java

halves, while 2 bags from Dominica of fair quality
sold at S^d. per B). Citric acid has maintained a steady sa'e

at 3s. 3d. per lb. throughout the month. Cashew nuts were

represented at auction on the 18th of the month by 12

packages, all of which were disposed of privately. Xineteen

packages of Cassia Fistula pods were also brought forward at

the same auctior, but failed to find a buyer.
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MARKET REPORTS.
London.—The West India Committee Circular,

November 1, 1917.

Arrowroot—5^'/. to lijt/.

Baiata—Venezuelan Block, 3/2^; Sheet, 3/9| to 3/11.
Beeswax—No quotations.
Cacao—Trinidad, 87/- to !to/-; Grenada, 90/-; Jamaica, no

quotations.
CorrEE—Jamaica, 72/.
Copra—JB46.
Fb0IT—^o quotations.
GlNOBR—Jamaica, no quotations.
H<WEY—Jamaica, 100/- to 110/- l)er cwt.
LniE Juice—'Kaw, 2/6 to :">/• ; concentrated, no quotations;

Otto of lime (hand-pressed), 16/-.

Logwood—No quotations.
Mace—No quotation.'^.
Nutmegs—No quotations.
Pimento—No quotations.
Rubber—Para, fine hard,

Castilloa, no quotations.

'.^/
1 ; tine soft, no quotations ;

Trinidad.—Messrs. Gordon, Grant & Co., November "22,

1917.

Cacao—Venezuelan, 81 1 -25 ti !S1 1 -50 Trinidad, no'quota-
tions.

Coco-NUT Oil—.Sr:'.0 jier gallon.
Coffee—Venezuelan, 12c. per ft..

Copra—7Jc. per u>.

Dhal—No quotations.
Onions-$8-00 per 100 lb.

Peas, Split—$12-00 to »12r>(J per bag.
Potatoes—Ehiglish, H4-50 to $6-1 Ki per 100 ft.

Rice—Yellow, «10-50 to $11-75; White. f!>-25 to 9-50

per bag.
SroAF—American crushed, no quotations.

New York.—Messrs Gillespie Bros. & Co.

27. 1917,

November

Cacao—Caracas, 12|c. to loc; Grenada, 12c. to 12|c.;
Trinidad, 12|c. to i:5c. ; Jamaica, ".lie. to 10|c.

Coco-nuts—Jamaica and Trinidad selects, $48-00 to

$.5000; culls, $?.2-00 to $3400 per M.
Coffee—Jamaica, 9Jc. to lie. per tfc.

Ginger— IGJc. to 20c. per ft.

Goat Skins—Jamaica, 80c. ; Antigua and Barbados, 70c. to
75c. ; St. Thomas and St. Kitts, 65c. to 70c. per tt.

&BAPE Trutt—Jamaica, ^^3-00 to'fS'TS per box.
LlMBS--84-5fl tof&'^O per brl.

SKace—'32c. to 38c. per ft.

Nutmegs— 18Jc.
Oranges—#2-50 to #3 -75

Pimento—5Jc. to 6c. per ft. —
Sugar-Centrifugals, 96°, t'.-StOc; Muscovados, 89°, 6-64c.;

•Molasses. 89°, 5 "750. all duty paid.

Barbados.—Messrs. T. S. Garraway & Co.,

30. 1917.

October

Arrowroot—$8 00 per 100 ft.

Cacao—$11 00 per 100 lb.

Coco-NUTS—$36-00 husked nuts.

Hay—No quotations.
'Molasses—No quotations.
Onions—*12 -(Ml.

Peas, Split—No quotations; Canada, no quotations.
Potatoes—86-75.

Rice—Ballam, SIOOO to SlO-80 "per 180 ft.
; Patna, no

quotations; Rangoon, no quotations.
Sugar—Muscovado centrifugals, no quotations.

Publications on sale of the Imperial Department of Agriculture

FOR THE WEST INDIES.

The
Volume 1. No.

'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
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, VU, VIII, IX, X, XI, XII, XIII, XIV and XV:- -Price 2s. each; Post free 2s. 8d, whew
complete. (Ill: 2. IV, 3; and V, 2 and 3 are out of print.)

Volume XV, No. 4. Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916.
Volume XVI, Nos. 1, 2, and 3. Containing Papers on general subjects.

HAND-BOOK AND PAMPHLET SERIES.
The Pamphlets and Hand-books are written in a simple and popular manner, and the infoauiation 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
iaaaed up to the present time is eighty-two.

The

The ' AGRIOULTURAL NEWS': A Fortnightly Review.
'

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, 1 ^d. The subscription price, including postage, is

2«. 2d per half-year, or 3s. ?,d. per annum. Volumes IV to XV 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 of publications are to be addressed to the Agents, not to the Department.
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3^V/e are buyers of

COTTOIT SEED
And we are prepared to buy year after year

THE WHOLE PRODUCE OF THE
WEST INDIES.

Tr~^— — -

Being" possessed of ample financial resources and having first-

class connections in all the primary markets of the world we are
able to offer the highest inducements to our clients. WE CON-
SIDER NO TEANSAOTION COMPLETE UNLESS BOTH PARTIES
TO IT ARE ENTIRELY SATISFIED, and in pursuance of that

Policy we invariably pay the highest prices compatible with the
conditions obtaining: from time to time; and moreover we are

ready to make all such payments when, where, and how our
clients instruct us. If payment is required m Londoa, New York,
or anywhere else, we can arrange il; if goods are to be shipped
in exchange it is our pleasure to do so, and. our buying facili-

ties enable us to acquire such goods at rock bottom prices.

In addition to our business of Cotton Seed Crushing, WE DO
A aENERAL IMPORTING AND EXPORTING TRADE: conse-

(juently we are open to handle any possible transaction, so

CONSULT ^US UPON ANY MATTER ON WHICH YOU
REQUIRE ASSISTANCE, AND LET US SEE IF

WEi CANNOT BE OF SERVICE TO YOU.

ERNEST THORNE, LTD. BARBADOS.
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THE BEST I^IANURE FOR COLONIAL USE
IS

Dissolved (Soluble) Guano
FOR SUaAte-CANE AINTD aENJKRAL USE.

TRADE \*/M^^k. MARK. _

APPLY TO LOCAL AGENTS OR DIRECT TO

The Ans^lo-Continental Guano

Works, Ltd.
Dock House, Billiter Street, London, E.C.

Barbados Ag^ents: James A. Lynch & Co., Ltd., Bpidgretown,

FOR SAL JUi.

A SISAL FACTORY,
Complete, Modern, and in perfect order.

For paptieulars apply to

Plantageselskabet Oansk Vestindien,

Christiansted, St. Croix,

Virgin Islands of U.S.A.
'

Bridgetown, Barbados

BORDEAUX MIXTURE.
For use in raiKing the above, we stx)ck

SULPHATE OF COPPER.
Bordeaux is recoguized as the best mixture tor destroy-

ing fungus pests on the rind of the cane plant prioc to

planting.

Assure a good spring, by using this mixture.

To be obtained from

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

WHITE PARK.

^ AJu-

Agents.
The following have been appointtj Agents for the sale of the publications c! the Department:

—
London: Messrs. Bvlav & Co., 37, Soho Square, W. Gre^iada: Messrs. Thi>-. L^wlor & Co., ,Si. Gteorge.

West Ikdia Committee, 15, Seething Lan.-. St. Vincent: Mr. J. D. Bonaihe, "fi'mes' Office.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. R. W. JJn.BS, Botanic Station.

Jamaita: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridgewatke, Roseau.

Street, Kingston. Montserrat: Mr. W. P >B80N, Botanic Station.

British Guiana: The Aboosv Co., Ltd., Georgetown. Antigua: Mr. S. D. M - mjne, St. John's.

TrimdM: Messrs. Muir-Mabshall & Co., Port>of-Spain. St. Kitts: The Bible \ > Book Supply Agkncv, Bameirsmhi'

Tohago: Mr. C. L. Plaoemans, Scarboro.agh. Fevii: Mtisrs. flowiii s Begs., Charlestown.
Canada: Lewis W. Cljkmens, 81, Yonge Street, (Eoj . P.ank Building) Toronto

Pfinted at Office of Agric^t/nral Reporter, 4, High Street Bri - )W ., Birbadoa.
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R. M. S. P.

MAIL, PASSENGER & CARGO SERVICES
FROM THE

WEST
TO

THE UNITED KINGDOM

CANADA

DEMERARA & PARAMARIBO

PORTS OF CALL
Azores.

fSt. Vincent, St. Lucia, Dominica,
I Montserrat, Antigua, St. Kitts,
[Bermuda, Halifax, N. S., & St. John (N.B.)

I

Grenada & Trinidad.

i»AXTAn/r*^.», , I Trinidad, Puerto Colombia,PANAMA CAML & PACIFIC PORTS Cartagena, Colon, Panama!"
I [Callao, Iquique, Ajitofagasta & Valparaiso.

REGULAll .\r.\IL, 'ASSEXGEK AND CAEGO SERVICES "frOM THE
UNITED KINGDOM TO

BRAZL, URUGUAY & ARGENTINA
Via Sain, Portugal, Madeira & St. Vincent

REGULAR SAIMGS FROM THE UNITED KINGDOM TO

MOR'CCO, CANARY ISLANDS & MADEIRA,
STR/ITS SETTLEMENTS, HONG-KONG, CHINA ;^*^
& JA>AN.

'imem/

Head Office : 18, MooPirate Street, London.
Branches at BARBOS, Trinidad, Tobago, Oemerara, Colon, Jamaica, Antilla, NewYorl(, Halifax N.S., Buenos Aires, Santos, Sao Paulo

Rio de Janeiro, Madrid, etc.
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Tick Suppression
OR

Tick Eradication?

How often should Cattle be Sprayed ?

HALF MEASURES. There are innumerable Cattle owners who think that the object of clipping or spraying is tieep ticks from getting on to
the cattle : this ^vrong impression K held ahnost always by those men who do not set before themselves as their goal the abjjute eradication of ticks from
iheir property, but are content simply to keep the immber of ticks within bounds. These men aim merely at tick

"
supression," and are apparently

content to regard ticks as a trouble that will always be with them : they look forward with equanimity to the prospect of ha«g always to keep on spraying
their cattle from time to time, and do not even realise that it is perfectly possible, by spraying or dipping regularly and thonghly, to completely eradicate
ticks from a properly within a period of two or three years.

ERADICATION SHOULD BE THE AIM. It should, therefore, be most strongly emphasised that the determiiion which should be behind
cattle dipping, or spraying operations, is not merely to "suppress" ticks, but to completely eradicate them.

So far from it being desired to keep licks oil cattle, the whole idea is to use the cattle to collect the ticks from the inf^ pastures, and then to kill all

the ticks on the cattle by spraying or dipping them in a tick-destroying fluid. In this way the ticks are being continually
the pasture eventually becomes absolutely free from ticks.

1
opped up

"
by the cattle, and

THE IMPORTANCE OF THE PROPER INTERVAL. But it will be clear that, if this desirable result is

be treated sufficiently often to prevent any ticks which get on after one dipping from falling off again before the Cattle ardga
bet\veen treatments is too long, many female licks will fall off without ever having been dipped or sprayed. Each of t

thousand eggs, which means that the pasture Is being continually re-infested with young ticks. The importance of not allowing <

will be realised if it is borne in mind that the progeny of one single female tick may, within a period of seven months, come to ni

be obtained, the cattle must
in clipped. If the interval

se female ticks will lay several

female tick to escape spraj'ing
ber 6,750.000.000 individuals.

INTERVAL DEPENDS ON LIFE HISTORY. In considermg what is the proper interval between spraying!
•

dippings, the deciding factor

must be the period which a tick spends on an animal from the time it iirst gets on, as a seed tick, until the time it falls off a fully-engorged female, ready
to lay eggs.

It has been proved beyond all doubt that the ordinary Cattle Tick requires at least three weeks to complete that pion of its life-cycle which it

spends on cji animal. It follows, therefore, that one dipping or spraying every 21 days, is quite sufficient to catch andestroy all ticks which have got
on to the animal since the previous dipping. If the operation is performed every fortnight, so much the better, as licks will I eradicated more quickly.

AN OFFICIAL RECOMMENDATION. The following procedure is recommended by the Jamaica Departi|il of Agriculture, when first

commencing tick-eradication measures ;
—

I

Spray once, handpicking engorged female licks on the point of dropping. Spray again 10 days later. If licks still aiiar. spray again 10 days laler.

If no ticks are found, spray 3 weeks later. Spray every 3 weeks throughout the year, whether any ticks areeen or not.

The next year the three-weekly spraying should be persisted in. The following year the property should be free tm licks, if this procedure is

observed a:id the spraying Is always very thoroughly carried out.
I

HOW LONG TO CONTINUE SPRAYING. If ticks apparently disappear from the Cattle after they have beet ider treatment for some time.

cattle are re.iliy free of licks.

adication has not really been

the dipping or spia\ing should not be discontinued until It has been determined by a number of careful hand inspections that :

If ticks continue on cattle until cold weather and then finally disappear, it should be borne In mind that In all probability

accomplished, as there may be engorged females, unhatched eggs, and inactive seed ticks on the farm ; consequently, even if the jtle should remain free of ticks

during the winter, they may become re-infested the following spring. In any case in which ticks disappear from the cattlaid treatment Is discontinued,
the cattle should be watched with the greatest care for ticks until ample lime has elapsed to leave no doubt that the property free of licks.

HOW TO KEEP A PROPERTY CLEAN. After a property has been freed of licks, precautions should be ierved to prevent ticks from

being reintroduced. In case It becomes necessary to bring cattle from a licky properly, they should be completelvreed of ticks before being
brought on the place; or. If this is not possible, a quarantine lot, or pen, should be set aside to be used exclusively for licky cae. where such cattle may be

kept and entirely freed of ticks before being placed with other cattle. Snch cattle may be freed of ticks by dipping them twicft an interval of 10 days in an

•rsenical dip. After the second dipping, the cattle should not be placed rn the quarantine pen, which may be "ticky," but placan a tick-free lot, where they
mn be observed for a time, to make absolutely certain that they carr- •o ticks, after which they may be placed with the othelittle.

COOPER'S CATTLE TICK DIP

Mm t*etiMd tku official approval of tho foUouitm Cammtrlmi

Mm at SMth Alrici, Nortbern Rhodecit, Braiil, Bua4*UaA
NyiMlMd, SwadlMd, Seatkern Rbo4etl«, M«4aca«Mr,

Britlih East Africa, Q.-raai East Africa, PortagaeM Bast Africa,

PartHfueie West Africa, Etypt, Areentlae RepabHc, Qa«Mttul.
United Statei of Aaierlca, New Soudi Wales,

Nortbera Territory of AustraMa.

Manufacturers : WILLIAM COOPER &
BRANCHES: TerraU, Ckicagc. Sjiatj, UelkMrae,

WEST INDIAN ACNTS ;

«T>BITr*l 5. L. Horslord & Co. ANTIQK : Bennett, Br ""> * C«-

JAMAICA; D. Hender.son & i. Xingston.
GRENADA: Thom.ion. Uaiy & Co.

BARBADOS: Barbados Co-operatMCntton Co., Ltd.
BAHAMAS: W. N. Twyn.nllNas.iaa.

TRIMDAO: T. Qeddes Uraat. Lrt nr .Spain.
BRITISH aUIANA: Aividtiacb.UrkeT & Cn.

ST. VINCENT: Corea & Co., Klnsstown. SEVIS: ."*. I). Illalane.

DANISH WEST INDIES: A. -ScliiM elow. St. Croli.

MONTSERRAT: W. Uewellyn Wall. UOMIf A: Hoa. H. A. Pramtiloa.
5T. LUCIA: Barnard Sons A 4, Castries. ^

NEPHEWS, BerkhamsW, England.
BuiM Aires, Moate Video, Puala Arenas, £a|.oadoD, Odessa
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Stimulation )f Interest in Education.

i X the eries of articles that have already

appearei on this subject reference has been

*made t general education in elementary

and in secondan schools, and to the necessity in

rural schools for ensuring that the teaching there

jriven shall be Kch as will induce the pupils to be

observant of the atural phenomena of their surround-

ings in daily ife, which will lead ultimately to

a rational outlo« with regard to the maiu concerns

of rural communties, and their agricultural industries.

Reference has aso been made to the technical train-

ing that may begiven to the pupils of the secondary

schools, after thy have spent some years in acquiring

knowledge on boad hnmanis-tic lines. It is desirable

now to say something with regard to technical

education in respect to pupils from elementary
schools, and to see what means are available for

enlarging the outlook of the more apt or better

equipped of the pupils from these schools.

This matter was considered in the article in the

Wexl Indian Bulletin, Vol. XIY, p. 172, to which

reference has already been made; it may be well

therefore to quote again from that article:—
'Should it be desired to afiford training of a some-

what more advanced and technical character, some

institution other than the elementary school must be

looked to.

'It must be remembered that the numbers that

are to receive this more advanced training will be very
much smaller than those attending the elementary

schools, and that the pupils so trained will stand out

above the ordinary agricultural labourer, and will look

for minor positions of trust carrying higher rates of

wages than those of agricultural labourers.

'A system of training in some institution where

work is carried on for other than educational purposes
seems best calculated to meet the requirements of this

class. The system may appro.ximate to one of appren-

ticeship, though the use of this term, particularly in

some of the West Indian colonies, has connotations

rendering it undesirable.

'In most colonies there are Botanic Gardens and

Agricultural Experiment Stations where there is

a considerable amount of routine work, much of which

is capable of being done by agricultural pupils drafted

from the elementary schools. The work carried on in

these institutions necessarily has a close connexion with

the agriculture of the neighbourhood, so that pupils



40:;
THE AGRICULTURAL NEWS. DecemKR 29,

can be trained in work that has real association with tropical agriculture, men who can
^|)rk

with their

1917.

supervise the
the local agricultural industries: and they may be hands, or, in subordinate capacities

trained to acquire a fair perception of the needs of work of others.

The planning of this phase of woi requires partic-these industries. Their training may consist chiefly in

• carrying out routine operations, and in learning to

perform these intelligently and dexterously. In order

to minimize the danger of these pupils drifting down

and being regarded merely as labourers, as well as to

increase their usefulness, it is necessary that they

receive a certain amount of theoretical instruction,

in addition to their acquiring manual de.xterity in

agricultural operations. This may be accomplished

by giving an hour's class instruction daily, or perhaps

preferably, by devoting one day a week to this form

of instruction. The instruction so given should be

calculated to afford an insight into the reasons under-

lying the operations
of a practical character in which

they are engaged.

•It is desirable that pupils of this class .should

receive a small monetary payment by way of subsis-

tence allowance; the amount must be regulated by

local conditions: it should increase progressively, say,

half-yearly, and the acquirement of the increment

should be contingent on diligent work and good

behaviour.

'It is undesirable that these pupils should be

boarded and fed at the institution where they are

trained. They and their parents or guardians shotild

make arrangements for their living under conditions

having the approval of the authorities responsible

for their training. These conditions will much more

closely approximate to those in which the pupils

find themselves in taking up wage- earning work:

while the acquiring of ability to look after their own

affairs in the matter of food and clothing is training

of considerable value, which is lost if the pupils are

boarded and fed by the educational authority. Further,

valuable training is acquired in that the pupils gain

a knowledge of the manner of governing their conduct

out of working hours; they find how to obtain

reasonable recreation, and they acquire a sense of

individual responsibility beyond what can be obtained

under a system of boarding together with its

consequent rules and regulations. (_)n leaving the

institution where they have been trained in order

to take up wage-earning employment, the change in

the manner of living is less violent, and the individ-

ual has useful experience to guide him.

'Such a course of training should suffice to

roduce the higher grades of labourers and the

ular care. There is too frequently preseit in the minds of

those responsible for it, that the purpse will be served

by teaching the rudiments of
botajy, chemistry,^d

other sciences having a bearing on Agriculture. This

idea is wrong and misleading, and las probably been

responsible for much disappointmat on the part of

those who have been desirous of adancing the educa-

tional welfare of pupils of the class pier consideration.

In respect to this class of pupils, agiculture and horti-

culture require to be regarded as arts—things to be

done. The rules and the reasons foi the operations will

be furnished by those who are direbing the operations,

rather than by the subordinate v)rk-people engaged

in carrying them out. There

for useful teaching, as anyone

tical experience in field or g

.Just what lines of instruction

must be determined by the natu:; of the occupations

of the district in which the schpl is situated. The

work of the Experiment Stations

is determined mainly by the agt

the districts in which they are si

an ideal means of giving instruc^on
in work directly

related thereto.

s abundant scope
ho has had prac-

•den well knows,

hould be followed

nd Botanic Gardens

niltural interests of

lated, thus affording

It would seem a comparati

devise a series of scholarships fi

schools, to enable a limited nui

some, if not all, of the schools t

on the lines indicated, at the

Experiment Station of each colon

ly easy matter to

rn the elementary
ber of pupils from

receive instruction

Botanic Garden or

pr

types of head men who find so large a place m

In countries where the cultiition of sugar-cane

is the principal industry, there lay be some difti-

cuity of finding the means ofUntroducing these

trained workers into the generl economy of the

estate, except through the rankJof the labourers.

A great incentive to acquiring tfe training will be

given, if some better method can n thought out. bub

there is little doubt that work* so trained wdl

i|uickly show their worth, and wl be advanced to

positions of minor responsibility: Ihoy should form

a body whom the managers of cstatls will be glad to

have and to recognize. It is mordthaii likel}' that

the introduction of motors for plouliuig, cultivating,

and other operations of the plaiAtioii, will afford

openings for youths who have raeived the better

training. At the same time their irviecs should be

welcomed to fill the ranks of t\j more skilled
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workers on the plantation, such as those engaged
in ploughing, tie working of weeding machines, and

the care ot live itock.

Cotton groving gives rise to a demand tor

skilled workers )f the labourer class, who can be

entrusted with tie work of planting and caring for

the crop, and the control of the pests and diseases to

which the crop is liable: and this in perhaps a

greater degree thai is seen in the sugar industry.

Where orchad work is engaged in, such as

the growing of '.acao or of limes, there arises

a demand for skiiad labourers: for in these indus-

tries there is muci work in connexion with plant-

ing the trees and pruning them, and in handl-

ing the crop, tha has to be done b}- labourers

working more or les alone, as distinguished from the

working in large gaigs which characterizes the work

of some industries. Here the worth of training is soon

felt, and a good wirkman is valued, and should be

remunerated accordiigly.

From this, perh.ps, it follows that the training of

pupils in Botanic G;rdens and Experiment Stations

will find most favourin cacao and lime-growing coun-

tries, though it is pnbable that the effort to diversify

industries, which is low evident, will lead to an early
extension to sugar aid cotton-growing regions of this

means of training: wiile this will probabi}- be hastened

by the increasing ue of implements and motors in

agricultural work, aid the necessity these will create

for skilled workers.

In all communites there is a demand for gardeners,

though this demand lay be quite small in some of them.

The FJotanic Gardeis and Experiment Stations afford

excellent training gi-und in which the limited numbers

of skilled workers of ihis class may be readily produced,
without the necessit' for setting up any elaborate train-

ing institution.

On surveying the whole question of agricltural

instruction, it shoild be recognized that there already

exist in these clonics valuable means for giving
instruction. What is needed on the part of those

directing affairs iS that they shall carefully study
the facilities this existing, and endeavour to use

them to the fulest extent, and out of them to

lievelop further aid better means of education. The

means are withii reach, and in many cases involve

but little expeise in procuring their utilization.

.Such a course b more likely to be attended with

success than eforts at the present time to create

entirely new orianizations for teaching purposes.

POTASH FROM KELP.
Until the beginning of the war the supjjly of potash as-

a fertilizer wa.s almost a monopoly of Germany's. In 1915
Germany prohibited the exportation of all potash salts.
This action stimulated the attempt of American manufac-
turers to produce potash, and resulted in the erection of large
plants in Southern Cilifornia for the extraction of this
material from kelp. Along the PdciKc coast of North
America a'-e found beds of giant kelp of several species.
These huge sea plants sometimes grow into a length of
100 feet, containing a surprising amount of potash salts.

According to an article in the YearborA- of the United States
Department of Agriculture, 1916, dried kelp of the most
important species will yield from 2.5 to 30 per cent, of
potassium chloride. These species of kelp appear to be one
of the most hopeful sources of an adequate supply of potash
for fertilizing purposes. Eight large factories are operating
with an aggregate daily capacity for dealing with 2 500 tons
of raw kelp, yielding approximately 10 per cent, of dried
kelp. The reaping of the kelp is however not without difB-
culties The beds are located close in shore, almost all of
them within the 3-mile limit. The kelp is harvested by
cutting the upright stems from 3 to 6 feet below the surface,
which secures not only that portion but also the much
larger portion which floats on the surface of the water.
The plants are non-fibrous, and of a gelatinous nature,
which makes it almost impossible to extract the water they
contain, which has to be removed by pressure.

Several methods hive been suggested for treating these

kelps with a view to their utilization for fertilizer purposes.
The simplest is to dry and grind the material, and market the
product for direct application to the soil. The dried, ground
kelp contains 25 per cent, potassium chloride, 2 per cent,

nitrogen, and organic matter of value for improving the
condition of the soil by the form ition of humus

Another process is to burn the dried kelp, and market
the ash for its potash content. By this process, however,
the value of the nitrogen is volatilized and lost, and a small

part of the potash content is similarly destroyed.
Another process, which seems most likely to succeed-

eventually, is to distil the dried kelp in retorts constructed
en the general principle of the by-product coke oven. This
results in a charged residue containing all the potash salts,
which may be recovered by leaching and evaprration.
In the process of distillation the nitrogen is driven off and
recovered in the form of ammonia. Combustible gas is

evolved in considerable quantities, and is available for use as
f uelin the retorts and under the evaporating vats, and charcoal
and tarry products are recovered which may be sold or used as
fuel. Iodine and some other by-produc's may also be
recovered.

If the kelp grew on the eastern sea-board, close to the

regions of large fertilizer demands, the first method of
treatment would probably be the most economical and
satisfactory. The kelp, however, occurs on the western

sea-board, and the heavy freight ch irges on the transportation
of the dried kelp, three-fourlhs of which consist practically
of valuele.3S matter, would prove too heavy an item to

permit of successful competition with importations of pota=h
salts from mines in other countrie.s. Investigafion« ar,-

new being made with the hope of transplanting the l^iciri.;

kelp to the .'Atlantic coast, and successfully eroivms it tluTi-

If this should be accomplished, and the pi mts est.ibli.slict

in extensive beds, dried ground kelp would nndoubleJIy
become a widely used fertilizer on eastern f uuis.
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DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
DOMINICA. The Curator (Mr. Josepli Jones) reports the

following plant distribution during the month of November:

limes, 1,275; cacao, 100; budded citrus, 32; grafted mango, 1;

shade trees, 650; miscellaneous, 45; making a total of 2 103.

In addition, 269 packets of vegetable seeds were sold. Work

in the Botanic Garden and Experiment Stations was of a

general routine character. Concerning staple crops it is

stated that a good second crop of limes is now coming in.

The price of ripe limes is 7,s-. per barrel. The weather is

favourable for ripening and drying the cacao crop, \yith

regard to onions, 24 tt>. of Teneriffe onion seed were received

and distributed. Black blight on lime trees is still reported

as being prevalent in several districts. The weather was

dry, and, like that experienced during October, was unusual

for the time of the jear. The rainfall for the month was

1'92 inches.

MONTSERHAT. The sweel potato and corn plots in

the Experiment Stations, the Curator writes to say, were

reaped with very moderate results. The experiment in

growing beans over pigeon peas does not promise to be very

successful. A fairly promising second crop has developed on

the cotton breeding plot. Plant distribution included 2,050

bay plants, 2,360 cane cuttings, 32 Bb. black eye peas, 36

mahogany plants, and ISgolden apple pUnis [Spondiasdulcis).

Five distillations of bay leaves were made in the Botanic

Gardens, giving a total of 6,000 R). leaves reap?d from the

experiment plot for 1917. The lime experiment plot in

Belle field has recently suffered severely from attacks of

purple scale, and has received a considerable set-back A

fairly large plot of the ajowan plant has been sown. Seeds

of berseem and Hyoscyamus failed to germinate. In his

observations relating to staple crops, Mr. Robson states that,

except in the northern districts, the reaping of the cotton crop

has been practically completed. Moderate crops have been

obtained on most of the estates, and it is questionable

whether the estimate of 400,000 ft. of lint for the total

crop will be reached. A good second crop will be picked

only from a very limited area. The benefit of early

planting has been very marked in the present season.

The preparation of land for next season's crop has

commenced, but all planters complain of difficulties with

labour. With regard to pests, leaf-blister mite is said to

be much more prevalent than usual on the second growth

of cotton, and cottton stainers are plentiful in districts

where, as a rule, they are not troublesome, and vice versa.

The bulk of the work in connexion with cotton selection

has been completed, and there is seen to be great improve-

ment in the inheritance of the characters examined as ihe

result of one years breeding, particularly in the percentage

of lint. Visits were made to all the cotton-growing districts

in connexion with the fixing of a dale for the destruction of

old cotton plants. The distillery was also visited in relation

to the difficulties with the bay oil distilling apparatus. The

onion seeds received at the close of last month were

distributed to 1 60 person.". There is much less enthusiasm

over this cultivation, as ihe .seeds arrived so late. Mr. Robson

points out that it would be very useful to have the re.sults

obtained in St. Vincent from the destruction of the host

plants of the cotton stainer, as local action in this respect

is held over pending the result of the work in that island.

[Present information from St. Vincent is to the etFect tint

the campaign for the destruction of the host plants of the

Itor, reportin^tor
"

of an ordinary
and also in the

as follows: hene-

cotton stainer, referred to by Mr. Robson, hai been productive
of highly successful results, a report on which has been

forwarded to the Government of the leeward Islands.]

The rainfall recorded at Grove Stalon during the

month was 4"5 inches; the rainfall for pe year is 6550
inches.

ANTIGLA. Mr. T. .Jackson, the Cun
the month of November, describes woj

routine nature in the Experiment Statii

Botanic Gardens. Plant distribution wi

quen, 2,700; bay plants, 1,476; coconutblants, 463; miscel

laneous, 11. In addition, 115 B). of caton seed, and 12

packets of miscellaneous seeds were sent lut.

On the whole, the cane crop of ne island improved
during the month. The onion seeds rieived have germi-
nated well throughout the island. The ptton crop, although

late, looks very promising. The granirl was opened during
the month, and a small quantity of con was dried. Four

plots were taken up by peasants at Sawcolts: up to date

twelve plots have been allotted. For the Antigui Cotton

Growers' Association 866 lb. of seed-c tton was purchased,

making a total of 2,111 ft. purchased to date. Attacks of

cotton caterpillars were experienced d -ing the month. The
rainfall for the month w^s 5'28 inchi; for the year, 37"06

inches.

Attached to the above is a brief eport on the work of

agricultural instruction during the lonth of November.
This shows that all the peasants' hoh ngs in which cotton

is being grown were severely attacked y cotton caterpillars.
In some cases the trees were so badlj defoliated thi>t only
a miss of reddened stems were to be sei i standing. Strenuous
efforts were made to control these pest by repeated dustings
with Paris green and lime, and, in some instances, with
London purple and lime; but, osng to the constant

showers of rain which fell at the saa time, these were of

little or no avail. Picking has been i progress during the

month. Cotton stainers made thei appearance in the

fields during the first week of the n )nth. Preparation of

land, and the planting of ground provi3)ns have been started.

B.VEBUDA. Observations relating ;o crops and stock on
the Government estate, Barbuda, fo varded by the Agri-
cultural Instructor, Mr. (^'. A. Gomi:, for the month of

October, show that the growth made 1
' the younger cotton

fields was arrested by the very limited rainfall experienced
during the month. The dry weather, owever, proved ideal

for the picking of the more ad viced cotton fields at

Guava. The picking of the crop ii both districts was
commenced at the end of the month,When approximately
4,000 ft. of seed- cotton was

gathertj.
Cotton bolls are

showing signs of maturing, and wBiin the next two
weeks the picking of the crop wil be in full swing.
The crop now being reaped is the eartst on record, and
is miintaining its hopeful prospects Ictivities in cotton

fields consisted in weeding young cottol, and the picking
of the more advanced sections of the tiid. Cotton worms
and other pests hive been singuUrly absatup to the present.
With regard to stock, it is stated thit,ln spite of a dry
October, an adequate sui)ply of foder was produced
in the pasture for the requirements ol the stock. The
cattle are in excellent condition, the roung steers and
heifers developing rapidly. Hoc, dryldays with calm
north winds prevailed throughout the raokh. Rain fell on
four days only, and a total precipitation q 24 1 inches was
recorded.

From the Experiment Station, the following plants
were distributed: 500 onions, 5,000 sviet potato cut-

tings, 59 packets of miscellaneous seeds, acli as peas and
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beans. Exceptionally liigh yields were obtained in the

ground nut exp-riraent. The variety Dixie Giant headed

thf list with a Crilculated yield of 1,1 Ions of nuts p3r acre,

followed by Virginia with a calculated yield of 1 ton

per acre. The aiea devoted to the ground nut trials was

-jVacre. Peasint.-.' provision grounds continue to yield
small crops of peas, beans, and corn, and, con^iidering

the prevailing hig'i price of imported food.-5tutf's, they have

been of great benefit to the inhabi ants.

.ST KiTTs. Mr. F. E. Shepherd, Agricultural S iperin-

tendent, writes to s;.y that general routine work was perform-
ed in the Botanic Gardens during ihe month of November,
while in the Experiment Station the reaping of various

plots was carried on. Plint distribution included 37 lb

of peanuts, 1^3 D). of peas, 1,500 sweet potato cuttings, lOtt).

of white velvet beans, 7 fc. eddoes, and a quantity of Mazza-

gua corn sent to tae Agricultural Department, Mauritius;

while 59 ornamental plants were distribuced from the Botanic

Station.

The condition of the old cane crop, especially in the

Basseterre district, is worse than at this time last yenr. The

very small rainfall hi? had no effect on the growth of the

the cane, and arrows are in abundance. The outlook for

next season, especiallj on estates cotnected with the factory,

is a poor one, and little more than half a crop may be

expected. On the northern side of the island the muscovado

estates are looking better, and the rainfall has been greater.

The planting of the joung crop is in full swing, but rain is

much needed for gool germination.
The cotton crop is nearly all picked. Returns have

not been as large as were expected, the dry weather pre-

venting the full dtvelopment of the later bolls. Cotton stainers

are to be seen in the ields of cotton that are being kept for

a second bearing, bu in the majority of cases the bushes

will soon be turned tnder for planting cane. The rainfall

for the month was 2'31 inches; rainfall for the year,

35'89 inches.

In the appended summary of work performed at ihe

(rovernment Laboratnry during the month, mention is made

of analyses of sixteen samples of milk from the Inspector

of Police.

TOKTOLA. In hif report for the month of November the

Curator, Mr. W. C. Fishlock, states that the only plants

distributed from the 3otanic Gardens were 6 coco-nut plants,

together with 2 pa;kets of vegetable seed.s, and 80 lb. of

cotton seed (sold).

The condition if the cotton cultivation is, generally

speaking, poor. In regard to staple crops generally there

was no special progress to report. Cotton worms were

seen in the Experinient Station, and the usual remedy was

applied. The weather during the month was showery; rain

fell in measurable I uantity on twenty-one days. The total

rainfall at the Expfriment Station was 8-22 inches, as com-

pared with 7'34 inches, the average for the month for the

preceding sixteen years.

AGRICULTURE IN BARBADOS,
Few things culd have been more unexpected than the

protracted drou'^ht through which the island is passing. The

latter part of Oc.ober was dry; on only one day during

Novembar was there a heavy rain, and December so far has

been very dry. iis far as our records go, not since 1880 has

there been a December quite so dry as this. The weather

during Decembe- last year was unfavourable, but up to the

middle of the nvnth thert' had been a rainfall of between 2

and 3 inches Th.s year few districts have as yet recorded more

than
J -inch for December.

The application of farmyard and sheep manure stilF

goes on apace. It will be the end of January before the

manuring of the young crop is an accomplished fact. The
amount of manure made up prior to Ootober seems to have

been less than usual, and the drought has ciused a further

shortage, owing to the fact that the yield from the pastures-
has been adversely affected. We are more and more-

convinced that pasture land is a most valuable as?et, and that

it should be kept 'in heart' by the application, at mtervals,.

of manure in some form.

Tillage too is as yet incomplete. Forking, draining,

and headrow-maliing are still in progress. Most fields are-

clean, for gangs have been everywhere at work uprootin,! the

grass, and the dry weather has considerably aided their efforts.

Some of the fields which have been recently forked and

drained pre.=ent an excellent aupearance, and refieoc great
credit; both oa the labourers and on those who have S'lpsr-

vised the work. We should like to have seen more moulding
done where material was available. We believe in this: it is-

as helpful as manuring.
In the black soil practically all the young crop has be3u

planted, and some supplying is being done in the fields which'

were first planted. The germin-ition, as was to be expected,

has been poor.
With the present weather, it is merely a platitude to-

state that the old crop is being seriously affected. L nless

January is a very favourable month, we should not be sur-

prised if the results next year showed a shortage of 50 per

cent. It is recognized that the fourth quarter of the y. ar

is the most critical period in the existence of the sugar-cane.

We would mention that the Ba. 603 J has shown considerable-

resisting power during the past month. This seedling is

indeed not only hard, but a hardy variety.

We need to have in our fields the natural enemies of

the sugar-cane pests. Nothing can be a substitute for these.

Years ago these eneinies roamed unmolested through o ir

fields, and did their duty well, but they have been practically

exterminated by the mongoose. Destroy the mongoose and

Nature's order will be restored. Even the blackbird is

hindered from effective duty by the mongoo.se, which though
useful in other parts of the world, should not exist in this

island. {Agricultural Reporter, December 15, 1917.)

We are glad to report that since the above was published,

there has been a fine fall of rain, general throughout the

island, on the 2.tth and 25th iostact.

[Ed. A.N.

Abnormality of the Jamaica Hurricane.—
Miss C. M. Hall, Assistant Government Meteorologist,

Jamaica, has recently issued a report on the hurricane that

passed over that island on September 23, 1917. From

this report it appears that when the atmospheric depre.s.sioa

was forming south of San Domingo, it was unlikely that

there were then two centres, but probably, on coming withia

the influence of the Jamaica Blue Mountain, range it split

in two, one centre passing north, and one south of the range,

both moving pirallel
to it. The two centres reached the east

end of the island at 2 a.m on the 23rd, The south centre moved

at a uniform velocity of 17^ miles per hour, but the north cen-

tre, having either stopped' or moved very slowly for the

first hour, subsequently rushed inland, moving at a rate of

2<» miles per hour. These two centres produced a good

deal of apparent confusion in the direction of the wind

at almost every place in the island. The east end suf-

ered sevcrc'v from separate or joint effects, the west end

hirdly at aiC but the veloiity of 40 or 50 miles miintiinod

bv the wind of course destroyed the bananas.
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SELECTION OF CORN FOR SEED

Greatly increased interest has of late been shown in

many of the West Indian islands with regard to the

cultivation of maize or Indian corn; notably so in Grenada

and St. ViQcent. The latter island especially, as is shown

by recent rsports of the Superintendent of Agriculture, has

made great progress in this direction. During the last

two months, in addition to fully supplying local require-

ments, the crop of maize grown has been sufficient to allow

of the export of 85 tons of grain to the United Kingdom,

which is a decidedly good record f'>r this small island. It

would appear that owing to careful selection for seed pur-

poses of corn of the native varieties, the crop has been largely

increased. The subject .seems of sufficient importance to

render valuable the reproduction of the substance of an

article on the selection of seed maize by H. Wenholz, B.Sc,

Inspector of Agriculture, which appeared in the Agrkuitural

Gazette of Neiv South IFa^«s, August 2, 1917. The writer

says that from the earliest times it is probable that some

attention has been given to the selection of maize for seed.

The first method uf selection was probably that of keeping

the largest ears for this purpose. This crude method, though

still employed to some extent, does not make for much

impiovenient, a.s such ears may have been produced under

specially good conditions which may not be present the

following year.

A further step in improvement by selection has since

taken place, viz., the choosing of a certain type which is

supposed to be correlated with increased yield. When this

type represents the majority in a well acclimatized variety,

it is probable that some improvement in yield is effected.

There are, however, certain fundamental points in the

selection of seed ears of any variety of maize, the observance

of which makes for continuous improvement. The chief of

these points are weight of ear and percentage of grain per

ear, shape, length and circumference of ear, filling of tips

and rounding of butts, uniformity, depth, and shape of grain,

and space between the rows and grains. Combined with

greater attention to field characters, and to uniformity in

the main characters which define a variety of maize (period

of maturity, colour of grain and core, size of grain and

character of dent,) it is possible to effect fairly rapid improve-

ment, especially by the estaUishment of special seed plots m
which cross-fertilization takes place only between these more

desirable types.

If the conditions during a particular season have been

such that the standard ear length of the variety grown is

not reached, it is u.sually thought that the crop is not good

enough for seed, and the general practice is to introduce

fresh seed from an outside source. This practice is to be

strongly condemned. Owing to its not being acclimatized,

the introduced seed cannot put forth its maximum production,

and loss of yield results until the new strain becomes thor-

oughly adapted to its new environment of climate and soil.

(Jne of the most important points in the .selection of

seed ears is to choose those of average size, which, when dry,

are heavy in proportion to their size.

A common practice in selecting seed ears is to get deep

grain, with a small cob, but by following this idea too rigidly

some' decidedly wrong results will be obtained. In the first

place, a small cob usually means fewer rows and less grain

than on a cob of mod. rale size. Secondly, under good rain-

fall conditions there is a tendency for the cob to become

larger. In this case the selection of ears with a small cob is

simply going in the contrary direction to the influences of

the environment to which the type is being adapted.

As a general rule, the cylindrical ear Is the more desir-

able type for selection than the tapering, pecause it carries

more grain. A cylindrical ear will alsoJ contain grain of

uniform size, shape, and depth, almost riht up to the tip.

Selection for straightne.=s of rosvs and regularity of gram is

also desirable. Ears with twisted rows,]
or with irregular

grain will not only increase the number
pf

such ears in the

crop, but will also render the irregularitj more pronounced.
Selection for depth or leuiith of grlin has been given,

perhaps, more attention than any other maracfcer, and there

is no doubt as to the value of selecting [or
this character in

order to increase the yield. One poii/t, however, that is

often overlooked in selecting for deenf grain, is the faidy

general rule that ears with a rough denied grain have deeper

grain than those with a smooth dent.

In the selection of seed ears more atJention should be paid
to uniformity in the appearance of thaear.s, and also in the

size and shape of the grain than is usiklly done Ears that

are uniform in size, shape, appearance,land character of denl

indicate greater purity of strain. Th s moans greater uni-

formity in maturing, and also more niforinity in time of

tlowering, which is very important. 'hose plants in a field

of maize which flower much later that their neighbours have

little chance of being properly fertiliiid.

Uniformity in colour of cob is at important point. The
inclusion of a seed ear with a red c b among others with

white cobs, leads to the productio; of an objectionable

admixture of variou.sly coloured grail. Uniformity in the

colour of grain in the selected ear s also a point to be

remembered.

Different general types will be fc ind suited to different

conditions of soil and climate, and )uie bred varieties of

maize, which are adapte.l to the condi ions under which they
are grown, give not only a higher jield, but also one of

better quality than those of unsuitabe or mixed type.

Ears which have their butt eiis well rounded and

filled with grain will be found to shel a good percentage of

grain. Well rounded butts are usual f indicative of a good
strain. The filling of the tips of tie ears with graiu is

perhaps not so important. The be t type of tips is one

which is oval or rounded, and fairly lell filled with grain of

uniform regular size.

In .selecting corn for seed purposls special care should

be taken only to select such ears thatlare free from fungus

disease, or are undamaged by insect pelts, or by weather. All

ears showing any trace of mould, dry mt, or splitting of the

grain, or any sign of weevil attack, shluld be avoided.

Bearing in mind the advisabilitjlof keeping the seed

acclimatized by continuing to select sad ears grown on the

farm, even though below stmdard size If the crop is poorer
than usual, it will most likely be found that it is impossible
to get many ears with all the charioters perfect in an

unfavourable season. In fact, manylperfect ears cannot

usually be obtained even when selectiife from a good crop,

but a good foundation can be laid foramproving maize in

these characters by the establishment
ijf

special seed plots

of about an acre in area. Cross-fertili/.itinn is thus effected

between the best types each year, and tangible improvement
can be seen after a few seasons

.\ summary of the chief points to bl observed in select-

ing miize in the barn is given in the folowing ten rules:^
( 1 ) Select ears which are heavy in

proportion to their

size when dry.

(2) Select ears which are cylindrical |n shape or nearly

so, and avoid very tapering ears

(3) Select ears with straight rows, relular from butt to

tip.
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(4) Select e^rs with well rounded and well filled butts

and tips

(5) Avoid ea-s with wide spaces between rows of grain.

(6) Do not s'rive too much after small cores—a larger
core carries more jrain.

(7) Grain shoild be of uniform wedge shape, full tipped
and thick.

(8) A rough ient is usually indicative of deep grain.

(9) The core should be uniform in colour, and the grain
also should be of i uniform bright colour.

(10) The grail should be in good condition and well

mitured—dry, sound, and firm on the cob.

COMPRESSED GRAIN.

A correspondent in a recent number of the London
Times (October 16, 1917;, referring to the present need of

an increase of the stores of corn in consecjuence of the

present war, mentions a process suggested as a method of

conserving grain by he late Lord Masham in 1905, when
a Royal Commission on the Supply of Food and Riw
Material in Time of War submitted their report. Lord

Masham, who was thei ninety years of age, had been quietly

experimenting on th? subject, but allowed some time to

lapse before bringing lis invention to the notice of the Royal
Commission. His projosals, however, in view of present

difhculties, seem to be of such great importance, thfit the cor-

respondent in que?tioi (Mr John Hutton) ventures to bring
them before the pubic in Lord Masham's own words. He
wrote; 'I will forward you the small sample of compressed
wheat that war^ made three years ago; the process is quite

simple, and can be done for less than Is. a quarter The
wheat is first crushed or rough ground as if for cattle. It

is then steamed to soften it for any suitable compressing
machine; the steaming is of the utmost importance and value,

as the high pressure steam kills all the germs of the parasites
which damage and destroy crude corn when stored in the

ordinary way. Anyone can try the experiment at the cost

of a few pounds. Tie sample sent was pressed in a common
oil mill. Probably br.cks might be the best form for storage,

but that is a detail As from the first the invention was

intended for the nitioual good I did not patent it, but

simply registered it to prevent anyone else from doing so.

The sample sent would, I have no doubt, keep for hundreds

of years, provided tlat it was always kept dry
—

everything
would depend upon that. When used, put the compressed
blocks or cakes thrnigh crushing rollers, and then grind it,

and the flour will Ve as good a hundred years hence .'.s it is

tad;iy.'

It appears that upon reading the Commissioners' report

referred to above, jord Masham determined to put before

the Government a practical scheme which he thought would

satisfy both the Government and tlje nation in making pro-

visioii for a suftident supply in store, in case of war. To

quote his words: I think I can form a company that will

store, say, 10 mil ion quarters of corn (or, say, a four-months

supply) upon a jayment of Is. &d. per quarter per annum

This would com' to £750,000 a year; but it would really

cost the nation nothing, as with a four-months' consumption
of food in store, the whole of it might be saved, and would

be saved, out ol the cost of the navy, and in case of war,

the company waild have to be paid 35s. a quarter for every

quarter taken oit of store. The nation could not grumble at

that The company would undertake not to put int^

store more than a million quarters a year, so as not to disturb

the corn market, unless prices were very low, and then a t;reat

deal more might be done. The Government inspectors would
see that the corn in store was always sound and in good con-

dition, and if not, that the company replaced it wi h fre'^h.

On the above basis I think I could in six months form a

company, as I should have some machines to make and put
to work to show the public how it would hive to be done.

Might I as^k you to be so obliging as to put the proposal
before the Commissioners, and ascertain if they would enter-

tain it V
The scheme, it would seem, was submitted to Mr.

Balfour, then Prime Minister; but shortly after, there was
a change of Government, and in 1906 Lord Masham died,
and the matter dropped. Mr. Hutton concludes by expres-

sing the opinion that if Lord Masham's invention had been

adopted by the Government, and a four-months' supply of

flour stored, the anxieties with regard to food during the

present war would have been considerably relaxed.

The foregoing should be read with interest by those

concerned with maintaining adequate food supplies in the

various colonies in the West Indies.

THE COTTON OUTLOOK FOR 1917-18 IN
THE UNITED STATES OF AMERICA.
Reports from the cotton belt are anything but encourag-

ing. Low temperatures have been experienced in many sec-

tions, which have further accentuated the lateness of the crop.
This is most disquieting when the need for a large yield is

so essential.

Reports advise the steady migration from the South to

the North of negroes, and it is estimated that 309,000 have
left the cotton belt during the last eight months.

The successful prosecution of the war is receiving

greater attention than trade, but tliis cannot continue

indefinitely. The strong statistical position of cotton, which
will be emphasized by the probability of the new crop being

inadequate to provide a surplus over requirements, must
command attention. Everythini{ points to the cotton supply

position during the next eighteen months occasioning the

cotton trade of the world anxiety.
The stocks of manufactured goods throughout the

world are acknowledged to be low. Consequently at some
future date replenishment must take place.

The probability is that demand from countries other

than Europe would be large, given reasonable facilities foe

trading. Therefore, in looking ahead, it would be unwise

to I lace the world's requirements of American cotton under

14,500,000 to 15,000.000 bales.

The importance of augmenting the cotton suppl}' has

been repeatedly urged, but never before was the necessity so

urgent, as at present, to avert a shortage. (The Queensland
A '• i allur'il J'lurnal, September 1917.)

Acreage under Cotton in St. Vincent.—Accord-
ing to official returns recently received at the Head Office of

this Depirtment, the area under Sea Island cotton in

St. Vincent is 2,614 acres, and in the Northern Grenadines,
which form a part of the colony, 725 acres, making a total of

3,339 acres. Of this, 1,997 anres are cultivated on estates,

and 1,342 by small holders. In addition there are 1,232

acres under Marie Galante cotton in the Southern Grenadines

of the colony, 460 acres on estates, and 771 acres on small

holdings. These figures show an increase under cotton

of 1,118 acres as compared with last season, being 937

acres more under Sea Island, and 181 more under Marie

Galante,
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Hibiscus Waimeae.

Referring to a note in the issue of this Jotirnal of

December 1, which brought this hibisci^ to the notice

of our readers, ^Ir. .7. Jones. Curator «f the Botanic

Gardens, Dominica, writes as follows: Tuttings of the
above species were sent to me by Mr. Wilder, of

Hawaii, some year.=i ago, and forturately one grew.

Progress in propagating was slow owng to the diffi-

culty of striking cuttings, hence propagation has bsen

mainly by layering. Two beds of th|s plant are now

gi-owing in the (iardens hei'e. If glown under good
conditiois, Hibiscus n-aimeau is Jighly Horiferous,
much more so than H. Rosa-sinensp.

'A semi-double white hibiscus
j'as

also received

from the St. Lucia Gardens about k year ago, and is

now being propagated.'

Research Work in Connexion ^ith Cotton.

Arrangements, referred to in a previous issue of

the A<jrii:alturaL Xews (No.
4^0, p. ioH), have

now been completed for the cau'ving out of re-

^griculiural lliniii
"Vol. XVI. SATURDAY, Dl'CEMBER 29, 1917. No. 409.

NOTES AND COMMENTS.
Contents of Present Issue.

'I'he editorial concludes a series on educational

p^-.ssibilities in the West Indies. It deals with the

• jucstion of technical education in .agriculture of pupils
irom elciiientarv schools.

The production of light in certain animals, espec-

ially fire-flies, is discussed on page 410 under Insect

Notes.

Bacterial diseases of lomaioes in St. \'incent is

the subject of the I'lant Disease Notes on page 414."

An interesting article on the selection of corn for

Seed will be found on page 400.

cotton under the
nt for Scientific

the general direc-

search work in connexion with

auspices of the British Departm
and Industrial Research, and under

tion of the Imperial Commissiorer of Agriculture
for the West Indies. For this purpose provision has

been made for .Mr. 3. C. Harlanl, B.Sc, Assistant

Agricultural .Superintendent of S

partially seconded in order to carry
will, for the present, pursue his resear

Vincent, to be
on this work. He
hes in .St. Vincent.

The provision of means for undertaking abstract

research in a branch of agriculture marks a distinct

advance in relation to scientific progress in these

colonies.

Agricultural ind Industrial

e auspices of the

y, was held on
he weather was
the attendance,

The Barbados
Exhibition.

The Annual Exhibition, under t:

Barbado.s General Agricultural Socie

December 12 at <i)ueen's Park.

everything that could be de.-ired, an

on the whole, decidedly better thai that for some
veais previoush'

'J'he exhibits of agricultural products were cred

itable. consideiing the very dry weathtr that had been

experienced during the past several nonths. Partic-

ularly good as regardssize were the e.^lribits of ground
provisions, and fruit. Exhibits of pailtry, although
not up to the standard of previous yelrs in point of

number, yet maintained a high standanl of excellence

in the majority of varieties shown.

The art section was fairly well
rep|esented. The

subjects in oils, both figure and landscape, as also the

water colour drawings, attracted much itention.

As regards live stock, the show
o[

milch cows,

young bulls, and heifers, and also of sheen was quite up
to the standard of previous ye iis. The Goat Society's
show, which since its organization undeA the

.-vgis of

the Imperial Department of Agiiciilture, has been held

in connexion with the Industrial KxhibilViri, w ? \'-: v

interesting. There was a large numben of _
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the best importei] pedigree strains, which attracted

considerable attention and bore testimony to the im-

.provement due to imported strains. Specially deserv-

ing of notice was the winner of the first prize in

"Class 1. This .goat, 'Snowdrop, is an animal of extra-

ordinary size, her milking ijualities causing her to be

regarded as one of the best of her kind to be found

anywhere. Her milk yield on the exhibition grounds,
ten months afce- kidding, was o ft. 14| oz. although
she had been milked dry at 5 o'clock on the

previous afternoon—a good yield for a well bred

•Jersey cow.

(3n the industrial side, excellent workmanship was

displayed in the exhibits of various handicrafts. The
exhibition must be considered to have been a decided

success, but it is a matter for .some wonder why the

exhibits in each class were comparatively so few in

number. One hoped, for instance, to have been able,

in such a sugar-cane island, to have shown to intelli-

gent strangers mo;e than six clumps of cane, good as

those were.

Agriculture among the Aborigines of America

A short, interssting account of the agriculture of

the North American aborigines may be found in a

paper on land tenure and the organization of agricul-

ture on Indian reservations in the United States, pre-

pared under the direction of the Commissioner of

Indian affairs, Mr. Cato Sells, in the International

Re>;i'nu of A(jricultural Economics, May 1917. It is

stated that almost .vithout exception the early explorers
'

found the Indians in what is now the United States,

from the border of the Western Plains to the Atlantic

•Ocean, dwelling in settled \illages, and cultivating the

soil. De Soto found all the tribes visited by him,

from the Florida Peninsula to the western part of

Arkansas, cultivating maize and other food plants.

The early voyagers found the same thing true along
the Atlantic coast. Captain John Smith, and indeed

all the early colonists depended at first very largely

for food supplies upon the products of Indian cultiv-

ation. Jacques Cartier, the first European to ascend

the St. Lawrence, found that the Indians had, as he

says, good and large fields of corn. Champlain, another

6arlv'French explorer, speaks of the cultivation of the

soirfor food by the Irocjuois. La Salle observed the

cultivation bv the Indians of maize. In addition to the

maize crop, beans, squashes, pumpkins, sweet potatoes,

and tobacco were cultivated to a considerable extent

by the Indian tribes, especially in what are now the

Southern States. Marquette, speaking of the Illinois

Indians, says that in addition to maize they also 'sowed

beans and melons which are excellent, especially those

with the red seed.'

In reo'ard to the tribes further West, the Pueblo

Indians are known to have been tillers of the soil, and

though the implements used, and the methods of cul-

tivat'ion were both simple and primitive, cotton, corn,

wheat (after its introduction), beans, and many vari-

eties of fruit wore grown in abundance.

The Indians of Arizona and New Mexico had

;;.;iit the ar', of irrigation before the appearance of

the white man. Existing remains of their ditches are
estimated to have been sufficient for the irrigation of
at least 250,000 acres.

There is definite evidence also, that the Indians
used fertilizers. The Plymouth colonies were advised

by the Indians to apply fish to their old grounds. It

is also stated that the Iroquois manured their land.

Lescarbot says that the Virginian Indians and others
enriched their fields with shells and fish. The imple-
ments they used in cultivating the ground are described

by him as 'wooden hoes and spades made of hardwood.'

The Health of Hogs.
In a letter which appeared in the Journal of tke

Jamaica Agricultural Society for September 1917,
Mr. Archibald H. Ritchie, Government Entomologist,
points out that a properly coustructed hog wallow of

concrete would largely conduce to the keeping of hogs
in health. The wallow, besides being a means whereby
disease and parasites can be controlled or prevented, is

also a means of adding to the comfort of the animals.

A sanitary hog wallow charged with a reliable disin-

fectant and lice killer has become an essential part of

the furnishing of all well conducted hog farms in the

United States If the sanitary wallow for hogs be

adopted in preference to a loathsome, filthy, mudhole,
the increased bodily comfort of the hogs, and the

prevention of disease amongst them, and control of

parasites on them may lead the way to success in pork

production. The construction of a wallow is shortly
outlined as follows:—

(T) Excavate a hole about 10 feet square by
2 feet deep.

(2) Fill in with gravel or marl to a depth of

10 inches, and ram well.

(3) On top of the gravel spread 4 inches of con-

crete composed of 1 part of cement, 2 of sand, and
4 of gravel. Pack well, and leave the fioor i-ough
to prevent the hogs slipping. The fioor should slope

gradually to one corner so that the wallow may be

easily drained. A drain pipe with a plug may be led

from this corner.

(4) Side walls of concrete 12 inches high from
the floor, and 4 inches broad should then be erected.

The 2 inches of space above the ground level prevents
the inflow of surface water.

(5) Construct a slope to one of the side walls

about 4 feet in length from the floor level, as an exit,

and corrugate this slope to prevent hogs slipping in

going in and coming out.

(6) Erect a shed over the wallow with any rough
lumber, as a shade for the hogs, and to keep the wallow
cool.

(7) The wallow should be charged to a depth of

10 inches, using either water with j-inch layer cjf

crude oil, or preferably, such a dip as 'Kreso", which
acts as a combined disinfectant and insecticide.

A simple method of controlling lice on hogs has

lately been employed, it is said, in Mississippi. Piles

of sand saturated with crude oil are placed under the

rough shed erected for the shade of •

hogs in the fi.^ld

or yard. The hogs delight to wallow in this materia),
and fleas, lice, etc., are thereby held in check.
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INSECT NOTES.

THE PRODUCTION OF LIGHT IN CERTAIN
ANIMALS.

The mechanism of light production i.s found in several

of the lower animals, and since the light given off by them

looks like that of phosphorus, the term phosphorescence is

often used to express this phenomenon. As will appear later,

this term is not really correct in view of recent researches,

and it has been suggested that the more general term lumin-

escence be employed. In the following notes it is proposed
first of all to refer to some of the luminous animals and their

habits, and secondly to give some account of the recent

inve.stigations as to the source of light in certain luminous

animals, particularly fire-flief.

Much of the phosphorescence or luminescence of the sea

is due to minute marine protozoa belonging to the genera

Pyroeystis and Noctiluca. In the species Koctiluca miliaris

the luminescence glows as a rule only when the animal is

agitated, and a persistent stimulus causes a continuous but

weak light. The luminosity resides in minute points, mostly
crowded in the central mass, but aleo scattered all through
the protoplasm of this small one-celled animal. A slight

irritation only produces luminosity at the point touched;

a strong one causes the whole to flash, It is stated that any
form of irritation, whether of heat, touch, or agitation,

electricity or magnetism, induces the glow. (Camh. Xat.

i7jst., Vol. I, p. 134.)

Light production also occurs in one of the marine

burrowing molluscs, Pholan, in an ostracod or shell-covered

crustracean Cypridiii'i. and in a few other marine forms.

It is among certain members of the insect world that

we get the greatest development in the mechanism of light

production. The light producing insects in the American

tropics are commonly grouped under the general term

'fire-flies', while in Europe the term 'glowworm' is also used

in connexion with the wingless, worm-like females.

Fire-flies belong to two different families of beetles

the Lampyridae and the Elateridae. Members of the

family Lampyridae occur in many parts of the world, and

include species of the genera Lampyru, Lxieiola, etc., in

Europe, and Japan, and Photiniif, I'luAuris, Lucidota, etc.,

in the American tropics. These are the true fire-flies, and are

all comparatively small in.sects; some of them are quite

common in most of the West Indian islands The larger

kinds ot luminous beetles belong to the genus I'yrophorus
of the family Elateridae or click-beetles. These occur only
in the American tropics, including some of the West Indian

islands. The commonest species Pyrophorus noctilucus is

known in some islands as the 'cucuUo', and in others as

'La Belle'.

In Southern Europe fire-flies belonging to the genus
Lvcioln swarm in large numbers on calm, warm nights.

Sharp slates that the.se are nearly all males, while the females

are rather rare. The light of the male is more brilliant than

that of the females, its wings and eyes are more strongly

developed, and it is thought that in this case the lights of

the male are displayed in rivalry.

In the British forms the female is entirely wingless, and

is commonly called a glow-worm, while the inale has wings,
and is able to fly about. The light of the female is more

conspicuous than that of the male, and in this case it seems

probable that the light of the female serves to attract the

males. (Camh. Nat. Hist., Vol. VI.)

In the Eastern and Southern United States the comuioa
fireflies belong to the two genera Photlnus and Photuris.

An account of these luminous insects appeared in the Tournol

of Heredity for August 1917, from which drticle the follow-

ing notes are taken.

Photinus, the commoner of the two, is rather deli-

cate, and flies near to the ground, flashine frequently, and

giving off an orange or yellow light. The male has a

larger light-producing apparatus than the female.

Photurii. on the other hand, is strong and hardy,
carnivorous, flies high, and flashes only occasionally, giving
off a greenish-yellow light. The ligllting apparatus is

almost identical in the two sexes.

It will be noted from the above thit there is a distinct

difference in the colour of the light gi^en off by the two
forms. B 'th produce a yellowish light, but while in one

genus the light has a reddish tinge, id the other the light
is distinctly greenish. It is also stated in this connexion

that the colour of the light is useful in distinguishing the

different species within the two genera, no two species

giving off' an identical shade. The giieen light has been
shown by experiment to be the brighter light of the two.

It must be remembered, however, thit such a light as is

given off by these insects probably has a different effect on
the compound eye of insects than it has on the simple eye
of man.

(

There have been various suegestiops put forward as to

the uses of the light produced by these insects. Some have

thought that it serves to attract prey, others that it blinds

the prey, and prevents its escape, others again that it blinds

enemies, and prevents attacks. It has also been suggested
that the light is simply an adornment, or that it serves to

illuminate the path of the insect.

The most plausible view, however, seems to be that the

light is used as a signal between male and female of the

same species.
'

In this connexion the following account may be of

interest. It is taken from a paper bj-
K. G. Blair on

'Luminous Insects', a report of which appeared in a past
number of Nature:—

'Apart from its principal function in securing the

mating of the sexes, thu light seems to be largely

used, at any rate by the males, for purposes of display.
Where the powers of luminosity are largely developed
in this sex, the emission of the light is usually of an inter-

mittent type. It has been noticed in virious parts of the

world that these flashing males tend to congregate in

large companies, and that the individuals of one of these

gatherings will flash in concert. All the fite-flies around one

tree or group of tree.", for instance, will flash together, while

those around a neighbouring tree will be pulsating to

a different time.'

Mr. Blair goes on to say that the exact reason of

this flashing in concert, or the method by which it is

brought about, has not been ascertained. He suggests,
as an explanation of the phenomenon, that each flash exhausM
the battery, as it were, and a period^of recuperiition is required
before another flash can be emitted. It is then conceivable,

he continues, that the flash of a leader might act as a stimulus

to the discharge of their flashes by the other members of the

group, and so bring about the flashing concert by the w^hole

company.
J.C.H.
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HINTS FOR IMPROVING THE PRODUC-
TION OF CACAO FIELDS.

A leaflet recently issued by the Department of Agricul-

ture, Surinam, gives some very practical hints as to the

possibility of planters gradually increasing the yield of cacao

from their plantations, without resorting to any drastic

measures such as would materially lessen the crops obtained

at present.
It is ."iuggested that the trees on an area, not too

large to be carefully superintended, should be num-

bered, and that the pods borne by each tree be counted

and recorded separately for at least a year, taking three

counts: the first count being of the pods produced in

April or May, which give the chief crop, the second count

being of those produced in October or November of the"

same year, and the third of those produced in April or May
of the following year. From these recorded counts it

would be possible fairly to classify the numbered trees,

according to the amount of pods borne, into three

classes—good, moderate, and bad. The trees registered as

bad should then be marked plainly, say, by a ring of white-

wash round their trunks, and suckers should be allowed to

develop from the marked trees. These suckers, as soon as

possible, should be grafted on with scions of an approved

'good' tree, and the original 'bad' ones should be cut down.

As to the 'moderate' class, the suggestion is to keep them

under observation for a further period, and then select the

worst of these and proceed in the same way with them as

that in which the 'bad' were dealt with, and so gradually

eliminate all but the 'good'. In this way, after a few years

a cacao planter would have his orchard completely slocked

with trees of an approved productiveness.

Grafted Mangoes in East Africa.—The

improvement of the mango has long been considered

desirable by the Agricultural Department of British East

Africa, but the difficulty has been the obtaining of grafted

plants of choice varieties. The Annual Report of the 1 )epart-

ment, 1915-16, states that this difficulty has been overcome

by the safe arrival, in November 1915, of a Wardian case con-

taining nine grafted plants of the choice varieties, 'Mango
• Julie' and 'Pere Louis', shipped from the Botanic Station in

Dominica, at the request of the Imperial Commissioner of

Agriculture for the West Indies No time was lost in

planting them, and seven of them are doing well. Stocks for

grafting purposes, which operation will be carried out as soon

as possible, have been raised from seeds of local varieties

VETERINARY REPORT FROM
ANTIGUA.

The report on the general health of the stock in Aniigua
-for the year ended March 31, 1917, by the Ciovernment

inspector of Animals, Mr. H. Goodwin, VS., has been

recently forwarded by the Acting Governor of Antigua to

the Imperial Commissioner of Agriculture for the West Indies,

for his information.

There are several points worth noting in this report of

a year which was a comparatively healthy one among
animals in Antigua.

Epizootic lymphangitis, which has often been the cause

of much trouble to the owners of horses, mules, and donkeys
in that island, seems to have been held in check during the

year reported on. Mr. Goodwin finds that mules and

donkeys suffer more frequently than horses from this con-

tagious disease, and he attributes this chiefly to the herding

together of mules, and to the unclean condition in which
harness is often kept. Mr. Goodwin appears to attach little

importance to flies as carriers of infection of this disease, but
Lieutenant Saunders., M.R.C.V.S

, points out in the West

Indian Bulletin, Vol. XIV, p. 168, that 'flies are undoubtedly
often concerned mechanically in the transmission of the

disease.' The plan of segregating diseased animals is one

doubtless to be recommended.
Tetanus is reported to have been rather prevalent, but

the use of anti-tetanic serum has had an appreciable effect in

lowering the mortality from this cause.

A wide-spread epidemic of strangles among horses and
mules was traced to the importation of a cargo of mules
from America, several of which developed the disease in

a severe type. Generally speaking, however, the disease

manifested itself in Antigua under a mild form, and caused
but few deaths among the animals affected.

Mr. Goodwin rightly insists on the supreme importance
of clean pasturage and pure water, if the animals on estates

are to be kept healthy.
It is not a good thing for the prosperity of the island, as

regards food supplies, as Mr. Goodwin points out, that there

should be a noticeable diminution in the number of sheep
and goats reared both on the larger properties and by the

labourers on small holdings. It is hoped that this is only
a temporary state of affairs.

An outbreak of swine fever or hog cholera was noticed

in November 1916. This was traced to the importation of

two .sows from America at the end of October. They had
both been guaranteed healthy, and purchased frotn places
where hog cholera did not exist. On the voyage from

America they were kept and fed together, and on landing

they appeared perfectly well, yet one died from this virulent

disease a week after landing. The other has remained

perfectly well, and has given birth to a litter of pigs. Soon
after the death of the one, other pigs on the estate to which

she had been sent began to .sicken and die. In spite of

Mr. Goodwin's suggested precautions, the disease spread

widely, as he was un.ible to prevent the movement of pigs
from an infected to a he^lthy district.

In connexion with the immunity of the one sow, it

would be interesting to discover whether before shipment
this animal had been treated by the complete inoculation

described in Fanner.? Bulletin, So4 of the United States

Department of Agriculture, referred to in No. 407 of this

.lournal.

An annual review of this nature on the conditions

affecting farm animals is calculated to be most useful, and

stock owners will be well advised if they regularly inform

themselves of the conditions prevailing in their districts,

and take steps to remedy defects.

The Field for October 27, 1917, states that, to general

surprise, Fei/oa Sellowiana, or as it is commonly known,

pine-apple guava, has proved to be quite hardy in the

warmer parts of England. Although it flowers very freely,

it has not produced fruit. Sull it has decided claims to

favour in the elegance and colour of its large myrtle-like

dowers. These are about 2 inches across, with white sepals,

blood-red petals in-side, and a bloodred brush like cluster of

stamens. When in flower the plant is truly handsome. The

fruit, which is not unlike the guava in size and flavour, is

egg shaped and about 2 inches long, with a thin, green skin,

and juicy aromatic flesh, in which flat, kidney shaped, hard

seeds are embedded. The plant is a native of Brazil, but

has been introduced into many other tropical countries.

Specimens of it introduced into the Botanic Gardens in

Dominica in 1912 had made fair growth by 1915.
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According to an article in the Farm Joiunal, November
1917, one of the easiest ways to kill rats is to run the

e.xhaiist fumes from a motor car into the rat holes. The

plan is to close up all the rat holes except one, in a building,
and having attached one end of a sutBcient length of ordinary
hose to the miitfler of a motor car, to put ihe other end

down the rat hole left open, and start the engine. The
method is said to have been verv succe.ssful.

GLEANINGS.

The Comparative Statistical Report of sugar manufac-

tured in Porto Rico from 1909 to 1917, issued by the

Government, shows a wonderful increase in production which

las almost doubled. In that island 277,092 short tons were

made in 1909, whereas the crop of 1917 has reached the

total of 503,081 tons.

Turmeric {Curcuma longa) is cultivated all over India

lor iis rhizomes, which are used as a condiment and also as

a dye. The dye attaches itself readily to wool, silk, or cotton,

Calcutta d}-ers obtain a brilliant yellow by mixing turmeric

with carbonate of soda, and along with indigo, shades of

gieen are produced. (The Wealth of India, August 1917,)

Progress in the development of the indigo industry in

India is the subject of an article in Th: Times Trade Supple-

ment, June 1917, The conclusion is reached that indigo

may be produced iu India, and sent to England in paste
form ready for use, at prices which will put it on a level

with the artificial material manufactured by German methods,
which had almost ousted it latterly from the market.

According to an article in the Jamaica Gltaner, Xoveiii-

fcer 2, 1917, there has been a movement among banana

planters to secure some fund for ensuring the banana industry

against future hurricane?. At a meeting held at Highgate,
a resolution was passed to approach the Government on the

question of tht rating of one half-penny on every payable
bunch of bananas exported from the island, to form an

insurance fund.

In 'Seasonal Hints', November 1917, published by the

authority of the Minister cf Agriculture, Ottawa. (_)ntario,

some useful adviie is given to poultry keepers. Hens over

two years old it is staled, ought to be sold or eaten. Only
the best of the jne year-old hens which have proved their

ft rtility should be kept. It dies not pay to keep old hens.

A two year old Leghorn hen may be worth keeping, but
. t«oyear Plymouth Rock hen is usually a loss.

The Committee appointed by the (iovernment of British

Guiana to enquire into and report upon the leasing of

Crown Lands, and whether the policy of .selling Crown
Lands to small cultivators should tJe revived, has presented
thtir repoit, in which they conclude that under certain

mcdificaiions it is advisable to revive that policy. The

report is published as a paper of the Second Special

Stssion, 1917, of the Combined Court of British Guiana.

Professor Antonio Berlese, in a recent book on insects

infesting houses, recommends that a solution of sodium
arsenite (2 per cent.) and molasses (10 per cent.) in water

should be sprayed, every eight or ten days when tlies are

prevalent, on plants near houses, and on manure heaps, and
that bunches of straw or twigs should be dipped in the

solution and hung up outside houses, near doors and windows.
as a means of destroving house flies. {Nature, November 1,

1917.)

Work on control of Japanese nut grass {Cyperus rotundus—
a noxious weed in the West Indies also) has proved that spray-

ing with arsenite of soda is the most effective niean.s of

control, if the spray is applied when the grass is in full

bloom. Ploughing with a disc plough is also effective, if

done at intervals of four or five weeks during exceedingly

dry periods. The tubers found on the surface of the soil

after effective ploughing can be raked together and destroyed.

(Report of the Hawaii Agricultural Experiment Statirin,

1916.)

The Hoard of Trade Journal, September '">, 1917. states

that a Law has been published in Venezuela which prohibits
the killing and hunting of herons in that country, and aho
the exploitation and exportation of egret plumes except
under the regulations prescribed by the Law. No one may
collect egret plumes, or export them without a certificate

vouching for the fact that they have not been obtained

by the prohibited method of killing the bird. Egret

plumes are only to be collected at the heronries during the

moulting period, from July to November inclusive.

In Colonial Ri ports
—Annual, No, 932, the Colonial

Secretary of the Bahamas states with regard to the trade

of those islands, that the exports of preserved pine-apples,

grape fruit, and tomatoes show steady increases in quantity
and value. There was a satisfactory increase in the export
of sponges, particularly in the better grades, both in quantity
and value. The total sponge output for the year was

1,317,622 tt),, valued at £136,551. Exports of sisil have
also increased, amounting to 8,369,245 lb., valued at

£114,465.

There is evidently a movement in Jamaica in favour of

extending rice cultivation in that island. A correspondent
in the Journal of the Jamaicx Aiiriculturnl Society, October

1917, states that the possibilities in Jamaici for growing
rice have never been seriously considered until very recently
in the wcctern parishes. The extensive cultivation of rice

will not displace any other industry, and ever)' shilling gain-
ed from it would be a direct addition to the wealth of th<

island. While some development has taken place within tlie

last year in rice growing, it is nothing like what there is

room for. A yield of as much as 40 bats to the acre, each
of 160 tt) weight, has been reaped here under favourable

conditions. Twenty bags to the acre can be put down as

a fair average yield.
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SUGARCANE VARIETIES IN ST. KITTS.

At a meeting of the Agricultural and Commercial Society,
St. Kitts, held on October 2, Mr. F. R. Shepherd, the Agri-
cultural Superintendent, read a paper setting out the results of

experiments with varieties of sugarcane during the past
season in St. Kitts. Some account of these will be of interest

doubtless to cane planters elsewhere.

As in previous years, the e.xperiments have been carried

on at two principal stations. La Guerite and Molineux, which
are situated on opposite sides of the island, the former being
on the leeward side, and the latter on the windward, and on
six subsidiary stations in various parts of the island. At these

subsidiary stations twenty-four selected varieties were grown
for experimental purposes, viz., sixteen Barbados seedlings,
five Demerara seedlings, one Antigua seedling, Sealy Seed-

ling, and White Transparent. At the two principal stations

there were grown, in addition to these twenty-four, seven

other seedlings from Barbado.s, three others from Demerara,
and six others from Antigua, while at La Guerite a further

selection of twenty-four of the newer seedlings from Barbados,
Demerara, Antigua, and Mauritius was also planted. It

will thus be seen that there was a wide range of varieties

under ob.servation.

The manurial treatment of the fields was in all cases

the same as that given to the other fields on the estates

where they were grown. They all received an application
of pen manure, except in one instance, where a green dressing
of pigeon peas was applied.

From the results as tabulated, it appears that B. 6308
heads the list with a calculated weight of 332 tons of cane

per acre, and 7,.S20 tt). sucrose in the juice. B. 6388 comes

second, with a calculated yield of 30 8 tons per acre, and

7,670 B). .sucrose. Both of these varieties are recommended
for trial on a 1 irger scale.

The third and fifth places are taken by 6.4596 and
B.208. The former actually takes the first place as to yield
of cane, 37 1 tons per acre, but has a low sucrose content,
and is suspected of showing signs of deterioration and

susceptibility to root disease, which is also tlie cise with the

latter, although this variety possesses a high sucrose content.

Neither of these varieties therefore is recommended.

The cane, however, which comes fourth on the list,

B.376, with a calculated yield of 32' 1 tons of cine per acre,

and 7,260 lb. of sucrose, is highly recommended for trial.

Among the other Barbados seedlings grown on all the

stations, the following are recommended for trial on a larger
scale: B.3859, B.1528, B.2.5-t, B.4934, and B.6346.

Of the Demerara seedlings, D.116 and D. 109 are

varieties of promise in St. Kitts, the former being apparently
well suited to the northern part of the island. Planters are

advised not to grow D.62.5, it spite of its large calculated yield

ofjcane, 35-4 tons per acre, because of its bad milling

qualities, which cause it to be looked upon with disfavour

at the Bas.seterre Sugar Factory.

The Antigua seedling, A. 2, has proved very successful

in the northern part of St. Kitts, and is a favourite among
the planters there, but in the station experiments on a small

scale it has not given such good results.

The Sealy Seedling, which has given satisfactory results

in other places, particularly in Antigua, does not seem to be

suited to the conditions in St. Kitts, either on the experiment

stations, or when tried on estates on a large scale.

Of the varieties grown only at La Guerite and Molineux,
there are singled out as showing great promise, D. 118,

D.419, and A 95, giving calculated yields per acre of

37 '4 tons, 35 tons, and 30 tons, respectively.

Two newer Barbados seedlings, Ba.6032 and B.H. 10 (12)
are noticed as likely to be valuable. Some of the varieties

received from Mauritius also show signs of promise.
A noteworthy feature of the experiments this season has

been the inclusion of sixty locally produced seedlings at

Brighton estate. These seedlings were grown by the Manager,
ilr. George Yearwood,and sixty out of some 600 were selected

by him and Mr. Shepherd as worthy of trial. Forty- two of

them are considered deserving of further attention; one

especially seems to promise excellent returns. It will be

most interesting to watch the results which may be obtained.

An indigenous seedling may perhaps be produced more
suitable to local conditions than any of those imported.

Referring to the work of the Basseterre Central Factory
for the past season, Mr. Shepherd poiits out that 11,343 tons

of sugar were manufactured from 97,372 tons of cane, that is

at the rate of 1 ton of sugar to 8 22 tons of cane, showing
the high sucrose content of the canes, and the efficiency of

tht working of the factory. On the other hand, when the

acreage from which the canes were supplied is examined, it

appears that only an average of about 23 tons of plant canes

per acre, and 15 tons of ratoons were produced in a season

when the weather conditions were favourable. This ought
to be considerably improved by the planters. Mr. Shepherd
suggests that attention be paid to three points in this con-

nexion; 1. To increasing both the quantity and quality of

pen manure. 2. Selection of only healthy cuttings for

planting. 3. The question of liming the soils. He has no

doubt that considerable increase in the quantity of cane

grown per acre may easily be attained, granted favourable

weather.

SQGAR CROP PROSPECTS FOR 1918.

Seeing that the sugar plantations in the smaller West
Indian islands will soon begin the cutting of the canes

for the next crop, it seems of interest to give some forecast

of the crop in St. Kitts and Antigua, based on the reports
which come monthly to hand at the Head Office of this

Department
In St. Kitts for the first six months of the year just

passed, it was reported monthly that the young canes were

.suffering much from want of rain; only 16'79 inches were

recorded at the Botanic Station during that period, as com-

pared with 21 14 inches in the corresponding period of last

year. In July there were some showers, but insufficient to

cause really satisfactory growth, and from then on to the

end of November the report has been that of a continuation

of dry weather, the total rainfall for the eleven months of

the year being only 35'89 inches compared with 63'17 inches

last year. As a result, the crop pro.spects are very poor in

St. Kitts, one authority thinking that the crop will be little

more than half of that reaped last year.

The reports from Antigua for the first five months 'jf

the year were very much in the same tone as those from

St. Kitts, or perhaps more gloomy, want of rain severely

retarding the growth of the crop. In June, however, the

much needed rain fell in sufficient quantities to start vigorous

growth, and the reports became more cheerful. The rainfall

Wi»s 2526 inches for the first six months of the year, compared
with 19 47 inches for the coriesponding period of 1916.

Up to the end of November, the rainfall, though only

moderate, being 37 06 inches, compared with 631 3 for the

same period of 1916, has enabled the growth of the canes to

be maintained, the report being that the crop outlook was

fairly promising, though not perhaps as good as for the last

crop.
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PLANT DISEASES.

BACTERIAL DISEASES OF TOMATOES
IN ST. VINCENT.

WILT.—During the recent visit of ihe writer to St. Vincent

some attention was given to a wilt di.sease of tomato plant",
which was found to be occurring in beds of hybrid tomatoes

(Ponderosa x Native), and in a row of the variety Earliana

from American seed, grown by Mr. S. C. Harland at the

Experiment Station, Kingstown. The symptoms of the

affected plants, the appearance of the associated bacterium

under the microscope and on agar cultures, and its virulence

when inoculated into healthy plants, leave no reason to

doubt the identity of the disease with the wilt due to

Bacterium (Bacillus) solanaceariim, Erw. Sni.

This disease is very prevalent in the Southern United

States, and prohibits the growing of tomatoes over large
tracts of country. A closely similar, probably identical,

affection has been reported i many countries of the Old
World. Several other members of the natural order

Solanaceae, especially cgg-plact, potato, tobacco, and Datura

spp ,
are liable to serious diseases produced by the same

organism. The whole series has been grouped together
Tinder the name of Brown Rot of Solanaceae, and very fully

treated in Vol. 3 of E. F. Smith's monumental treatise

'Bacteria in relation to Plant Diseases.'

So far as the records of this Department show, the

disease has only been previously reported in the Lesser

Antilles on one occasion, on tomatoes from Union, St. Lucia,
in January 190-i.

The outstanding character of the affection on tomatoes,
as seen in St. Vincent, is the wilting, usually sudden, of the

whole plant, which has just the appearance which would

be produced by severing the b"" of the stem from the roots.

No preliminary browning of leaves or stems was observed.

When the bacterium was artificially introduced into a single

stem, wilting above the point of the inoculation took place in

from two or three days to a week, while backward infection

proceeded only slowly.
Since wilting of the same type is produced by Fusarium

disease, and would ensue from any other cause which cut off

the supply of water through the stem, it is necessarj- for the

purpose of a field diagnosis to have some further evidence of

the presence of this particular disease. Confirmation fairly

satisfactory for this purpose may be obtained by cutting
across the stem at intervals with a clean sharp knife. When
the region of infestation is reached the woody ring in the

stem is found to be di.scoloured brown, and in a short time

dirty white or brownish beads 6f bacterial ooze collect on

the ends of the cut vessel.". In the region of serious

infestation this discharge is copious enough to be quite

apparent to the naked eye. The pith may or may not be

discoloured; the principal seat of the disease is in the vascular

'issues, from which circumstance, when the infestation of

any section of the stem is complete, the wilting of all parts
"f the plant btyond that section follows.

There seems to be no evidence of varietal resistance

given in connexion with the published studies of this disease.

Solanuiit mammonim is reported frtmi Porto Rico to be

resisten', and the suggi stion has been made to use it as

a stock for grafting tomato and egg-plant. At the St. Vin-

cent station natural infection occurred to a considerable
extert in American varieties of the I'onderosa type (which
includes Earliana), The type with small round fruits,
lOtimion ill theso' inlands and reputed to be native, proved
fully suscfptible to inoculations. A bed of F2 hybrids
between Ponderosa and Native was witli few exceptions des-

troyed when in full bearing. It is very much open to doubt
whether the survivor^ were really resistent to the disease^
in view of the known lessening of susceptibility to infectioa

in matured plants. From whatever circumstance arising,
some of the plants did resist artificial infection at this stage,
and cuttings were taken from the survivors for further trial.

A batch of hybrid seedlings, inoculated through needle pricks
when a few inches high, succumbed in five days, showing at

the point of introduction of the bacterium an infestation which
was greatest in the protoxylem and the immediately adjacent
cortical parenchyma.

The plants in which natural infections occurred were

transplanted seedlings, in some cases very widely spaced, and
the distribution of the diseased plants was of a sporadic type.
In one rather clo.se-planted row of Earliana several scattered

plants died when coming into fruit without infecting their

neighbours. The failure of attacked plants was completed
at one stroke, and the indication given by this feature was
confirmed in all the cases examined by the finding of the
most severely affected sections at or near the base of the stem,
and in one or more of the principal toots.

It seems on the whole most likely that infection had

proceeded from the soil, probably, in some cases examined,

through wounds made by removing basal shoots. The possi-

bility remains, however, that wounds kept moist by nearness

to the soil may have been more susceptible to infection from
the pruning knife than those higher up, and it is somewhat
easier to conceive of the knife becoming contaminated than
the soil in some of the cases noted, where no Solanaceous

plants appear to have been grown in recent times.

According to E. F. Smith, it seems probable that the

organism is strictly a wound parasite. He has shown that it

may be transmitted by insects, and is inclined to attach great
importance to the action of nematode worms in opening the

way for root infections, regarding their presence as prohibit-
ive of tomato growing in infected soil. The St. Vincent

plants did not show any obvious signs of the presence of

nematodes. The further precaution on which most depen-
dence must be placed, according to the author quoted, lies

in avoiding even trifling injuries to the roots in transplanting.
For this reason, if the seed cannot be germinated in situ, the

transfer must be made with great care while the seedlings
are still small enough to make the avoidance of injury

possible. It is also obvious that infectious may be easily
made in pruning. A branch may be infested for a pirfe of

its circumference Avhile not yet showing signs of wilt, s,nd

the cutting of it will smear the knife with large numbers
of the cau.sative bacteria. It would be safest to avoid

pruning altogether when infected plants are known to be

present.

It should be noted in conclusion, that it is reported from
North Carolina and from Sumatra that ground nuts gr.)wn
on infested soil have proved susceptible to the attacks of

ISiicteriu in fohinacea rum.

BACTERIAL FRUIT ROT. Attempts to infect tomato
fruits with Bact. so/nnacear^un resulted in slight local

injuries which developed no further. This is in agreement
with the results of previous investigators. There was presi'nt,

however, at the Experiment Station, fairly well distribu ed,

but not during the period of my observations causing mare
than moderate losses, a bacterial rot of the fruit of a very
swift and decisive nature. Bacteria which invade injuries',

and cau.'e ripe rot of the tomato, as of other llesliy fruits,

are not at all uncommon, but the one in question was distin-

guished by its ability to cause very destructive effects in

fruit of any age, and ranging frnm the small 'native' to the

large fruits of- Earliana. Its outstanding character was iliQ
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formation of huge or very numerous gas bubbles under the

transparent skin of the fruit, replacing the pulpy tissues as

they were rapidly broken down Finally the whole content
of the fruit except the seeds was reduced to slime and gas,
which escaped sooner or later by the rupture of the pendant
skin, leaving the latter empty on the stalk. Needle point
inoculation of hilf-ripe fruits in the evening gave rise to

a hollow an inch in diameter in two or three hours, and by
next morning the process was complete. Smearing of the

skin with the slime produced did not cause infection unless

a crack or other wound was present. The natural infections

•examined appeared to have their origin in bug punctures,
made by Neiara and Leptoglossus.

Apparently pure growths of the bacterium were obtained

by transfers from one fruit to another, and consisted of long
actively moving rods. Cultures were obtained on nutrient

agar, but time could not be spared from other work to

continue the study further. Inoculations from diseased

fruits into succulent stems had no cftect.

No previous record has as yet been seen of a disease

answering to this description.

W.X.

PINE-APPLE SEEDLINGS.
The pine-apple is one of the fruits, like the banana,

which seems to have been so cultivated by forgotten races

from prehistoric times as to have lost the power, except in

rare instances, of producing seed. Seeds are, however, some
times produced, and in considerable quantities, by rare indi-

viduals. Originally, in historic times at least, found in the

Western Tropics, the pine-apple is now cultivated in every

part of the tropical world. In Hawaii, for instance, it is one
of the most important products.

The Report of the Hawaii Agricultural Station, 1916,
contains some very interesting details of the work of the

Agricultural Department there on the cultivation of the

pine-apple, and the successful raising of seedlings from the

infrequent seeds occurring in the fruits. Seedlings were
obtained in 1913 and 1914, some of which have fruited in

1916. These seedlings have shown wide varieties. Some
are vigorous, while others are feeble. Some of the seedling

plants are gieen, while others show a brilliant red colouring.
In some the leaves are narrow, in others broad. Some of the

plants are smooth, while others are extremely spiny.
These results have led the Agricultural Department of

Hawaii to believe that the collecting and breeding of varieties

of pine-apples at present grown in various parts of the tropics

might lead to the discovery of some which might do better

in Hawaii than those now grown. Accordingly eft'orts are

being made to obtain as large a collection of varieties as

possible from different ps.rts of the tropics.

It is hoped to obtain new varieties of known parentage

by crossing established sorts, but as none of the introduced

varieties have as yet flowered in the Experiment Stations,

this has not been realized. The effort therefore to secure

new and more desirable varieties has been confined to grow-

ing seedlings from plants which, as has been said above, pro-
duce seeds in rare instances in local plantations.

Through the co-operation of the large canneries in

Hawaii, several thousands of seeds were obtained in the

past year. The report, from which this article is drawn, says
that it is interesting to note how rarely these seeds occur.

The canneries dealing with millions of fruits may in some
seasons find no seeds. In the season 1915-16, in one count

of 63,000 fruits nine were found with seeds; in another count

of 48,000 fruits only four had seeds.* Vet, if the pineapple
seeds at all, it is so prolific that it is estimated that ihoie

thirteen seeding fruits yielded 3,433 seeds. So that,
although seed bearing seems to be unusual, there was no
difficulty in obtaining the requisite number of seeds to make
experiments with in raising seedlings.

It was found that in order to germinate and raise these

very tender plants several conditions were necessary:
perfect drainage, constant and uniform supply of moisture,
sufficient heat, and prevention of excessive algal growth on
the surface of the seed bed. The clever and successful way
in which these conditions have been fulfilled, with the result
of raising a vast number of seedlings, is another of the

triumphs of science as applied to agriculture by the
Americans.

The following gives an account of the method pursued: —
'An inch or more of broken rock is placed in the bottom

of the pot, and above this the pot is filled to within li inches
of the rim with a porous soil, on the top of which'a layer
of sand about J-inch thick is placed. This sand must
not be of coral origin, since the the lime in the coral is

extremely detrimental to young pine apple plants. Mould-
ing sand, such as is used by ironworkers, has been foind

satisfactory. On this sand the seeds are placed, thus s-curing
for them perfect drainage, while permitting the roots of the

seedlings to penetrate easily the soil beneath. The surface
of the sand is covered with coco-nut fibre dust mixed with
a little powdered charcoal, which retards the growth of algae,
and does not bake as does soil. The whole pot is then placed
in a larger pot, and the intervening space is packed with
moistened sphagnum moss. This prevents sudden changes
in moisture conditions in a climate where earthen pots dry
out (juickly on the sides as well as from the upper surface.
Water is never applied directly to the top of the soil, but
when necessary the inner pots are removed and placed in

water, which rises to the surface.

'A closed glass box in the greenhouse has been found to
be advantageous, but not essential. The close atmosphere
and high temperature aid in the early germination of the seed.
Under such conditions pineapple seedlings begin to appear
about thirty-seven days after planting, while in the open, with
cool winter temperature, and without the close, damp,
atmosphere, sometimes two months or more is required for

germination.
'When the seedlings begin to appear some shade is

necessary. Too intense light causes the plants to lose their

green colour and their vigour. A cheesecloth over the plants,
or a thin covering of whitewash on the glass of the box is

sufficient.'

What the results of these seedling experiments with

pine-apples may ultimately be, it is impossible to predict.

Considering however the importance to the sugar industry
that is now attached to raising new varieties of sugar-cane
from .seedlings

—
quite a recent development—it may not be

too much to expect a considerable improvement, hardly perhaps
in llavour, but in hardiness and adaptability, of that queen of

fruits, the pine-apple.

Some idea of the size and value of the citrus crop of

California, and of the immense benefits conferred on growers
by a well-organized association, is shown by the results

obtained by the California Fruit Growers' Exchange, the

largest and most successful of all the co-operative institutions

formed by the the fruit growers. During the year ending
August 31, 1916, the Exchange shipped 9,615,8.55 boxes of

oranges, 78,433 boxes of grape fruit, and 2,407,232 boxe.s of

kmons. The amount of money returned by the Exchange to

the shippers approximates 127,703,000, near:y $7,000,000
more than in any p:eceding year. (Statistical Report of
the California St.ite Board of Agricitlture, 1916.)
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MARKET REPORTS.
London.—The West

November 1.

India Committee Circular,

Arrowroot—oJJ. to (>^(/.

Balata—Venezuelan Block, 3 2*; Sheet, 3;9J to 3,11.

Beeswax—No quotations.
Cacao—Trinidad, 87/- to U5/-; Grenada, 90/-; Jamaica, no

quotations.
Coffee—Jamaica, 72'.

Copka—£46.
Fruit—No quotations.
Ginger—Jamaica, no quotations.
Hoim—Jamaica, lOt •/- to 110/- per cwt.

Lime Juice—Raw, 2/6 to 3/. ; concentrated, no quotations;
Otto of lime (hand-pressed), 16. -.

LoowooD—No quotations.
Mace—No quotations.
Nutmegs—No quotations.
Pimento—No quotations.
Rubber—Para, fine hard, 3/1; fine soft, no quotations:

Castilloa, no quotations.

New York.—Messrs Gillespie Bros, i Co., December 11.

Cacao—Caracas, 12^c. to 13c.; Grenada, 12c. to 12|c.;
Trinidad, 12|c. to 13c. ; Jamaica, '.ic. to lOjc.

Coco-NOTS—Jamaica selects. Sf4ii0(l to 842 00; Ti-inidad

selects. $35-00 to $38 -00; culls, $2000 to $3000 per M.
Coffee—Jamaica, 9jc. to lie. per ft.

Ginger— ICic. to 21c. per ft.

Goat SKiNs-^Jamaica, 80c. ; Antigua and Barbados, 70c. to

7oc.; St. Thomas and St. Kitts, 6oc. to 70c. per ft.

Grape Fruit—Jamaica, ?2'25 to $3 00 per box.

Lnres_f(V50 to 87 00 per brl.

Mace—32c. to 38c. per ft.

Nutmegs— IS^c. to 2Ji-.

Obanobs—$2-50 to |3(i0.

PlMENTO^.nfc. to 6c. per fti.

Sugar—Centrifugals, 96", tV70c; Muscovados, 69', 5-86c,.
Molasses. 89°, 5 57c. dl duty paid.

Trinidad.—Messrs. Gordon, Grant & Co., November 22. Barbados.—Messrs. T. S. Garraway &, Co., October 30,

Cacao—Venezuelan, Si 1-25 to |!11 -50 Trinidad, no'quota-
tions.

Coco-NUT Oil— -"^l :'>0 per gallon.
Coffee—Venezuelan, 12c. per ft.

Copra—7|c. pei' tti.

Dhal—No quotations.
Onions -$8-00 per 100 ft.

Prts, Split—$12 00 to S12-50 per bag.
Potatoes-English, j!4-50 to $5<»(i per 100 ft.

Rice—Yellow, $10-50 to $11-75; White, $9-25 to 9-50

per bag.
SuOAB—American crushed, no quotations.

Arrowroot—$8 00 per 100 ft.

Cacao—$11 00 per 100 ft.

Coco-nuts—$36 00 husked nuts.

Hay—No quotations.
Molasses—No quotations.
Onions—S12 00.

Peas, Split—No quotations; Canada, no quotations.
Potatoes—S6-75.

Rice-Ballam, $10-00 to 81080 per 180ft.; Patna, no

quotations; Rangoon, no quotations.
Sugar—Muscovado centrifugals, no quotations.

Publications on sale of the Imperial Department of Agriculture.

The 'WEST INDIAN BULLETIN': A Quarterly Scientific Journal.
Volume XVI, Nrs. 1, 2, and 3. Containing Papers on general subjects.

HAND-BOOK AND PAMPHLET SERIES.
The Pamphlets and Hand-books are written in a simple and popular manner, and the info«mation contained in them

is especially adapted to West Indian conditions. The number issued up to the present time is eighty-two.

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 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 th«

local agents of the Department at one penny per number, post free, 1 ^d. The subscription price, including postage, !»

2i. 2d per half-year, or 3s. 3d. per annum. Volumes TV to XV complete, with title page and index, as issued—Price 4s. each-
Post free, 5s. The scale of charges for Advertisements may be obtained on application to the Agents.

AGENTS FOR THE SALE OF THE PUBLICATIONS OF THE DEPARTMENT.
London: Messrs. Dulau & Co., 37, Soho Square, W.

West India Committee, 1.5, Seething Lane.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown.
Jamaica: The Educational Supply Company, 16, King

Street, Kingston.
British Guiana: The Argosy Co., Ltd., Georgetown.
Trinidad: Messrs. Muir-Marshall & Co., Port-of-Spain.

Tr^iogo: Mr. C. L. Plaoemann, Scarborough.
Canada: Lewi? W. CLEHiiNS,

Grenada: Messrs. Thos. Lawlor k Co., St. George.
St. Vincent: Mr. J. D. Bonadie, 'Times' Office.

St. Luciu: Mr. R. W. NiLKS, Botanic Station.

Dominica: Mr. J. R. H. Bridgewater, Roseau.

Montserrat: Mr. W. Robson, Botanic Station.

Antigua: Mr. S. D. Malone, St. John's.

St. Kitts: Thb Bible and Book Supply Agency, Babsbterkb.

Nevis: Messrs. Howell, Bros., Charlestown.

81, Yonge Street (Royal Bank Building), Toronto.
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. Ceylon Agricultural Society, Year book,
'

191718,121.
,'

— School of Tropical Agriculture, first

year's work, 121.

I

—
spinach (Bfisella allia), 174.

Chaff-cutter adapted as sweet potato

j

slicer, 292.

I Chamberlain, Joseph, and the We.st

Indies, 185.

Chemical Industry, annual reports of

society of, 281.
— reactions,

'

accelerants
'

for, 76.— work in America, 37.

Chemistry and food supplies, 214.

'Cherry of Brazil
'

(Etiffenia f't-asilierms),

119.

Chiggers or chigoes, 249.

China wood-oil (AUvrites Fordii), 19.

China, a cotton-producing country, 364,
Chinese bamboo {Buml'Uia vulgaris), 7.— bean, 38.

Chlorisga)aoa (Rhodes grass), 12.

Choco {Sechiuiii eduJe), 359.

Cinnamomum Camphora (Camphor), 174,
179,317.

Circassian bean {Adenantkera paronirt'i)
95.

Citric acid on the London market, 13

63, 9.5. 1.59, 191, 223. 25.5. 287, .'i.V.'

307, 399.

Citrus aurantium. 107
— canker in South Africa 190.
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Citrus trees, top-working old, 327.

ClauseDJa wampi (Wampie), 282.

Cleome pungens, 349.
—

pentaphylla, 349.

Climatic conditions, influence of, on

yields of cotton, 26S.

Clitoria cajanifolia, 17.5.

aouds, 221.

Coaling in the West Indies, 265.

f'occyzus minor nesiotes (mangrove
cuckoo), 2-50.

Cockroaches, control measure against
252.

—
,

useful methods for destruction of,

23C).

Cockscomb (Celosia cristata), 349.

Cocode-mer or coco-de-maldives (Lodoi-
cea maldivica), 7.

Coco-nut butter, 204.— —
,
how to keep firm, 34-5.

— —
, making of, 260, 317.

— cultivation in Madras, 316.— — — St, Vincent, 22.—
industry in the East Africa Pro-

tectorate, 18s.—
palm, origin and dispersal of, 396.— selection in the Seychelles, 163.

Coco nuts, "manuring of, 83.
—

, pearls in, i 20.

Coffea robusta, 123. 341.— -- in St. Lucia, 55, 263.

Coffee cultivation, extension of in Brit-

ish Guiana, 236.— in Uganda, 123.
—

, shield-budding of, 205.

Coix Lachrynia Jobi (Job's Tears), as a

food- plant, 82

Collen,s, A. E., 127.

Colocasia anlicjuorum, var esculenta

(da,sheen), 253, 398.

Colonial report on Barbados, 212.

Couiposition of Indian rices, 108.

Compre.ssfd grain, 407.

Conditions in the Belgian Congo, 87.

Conjoint Board of Scientific Societies

313.

Control of ticks in the West Indies 95,

Co operation among planters, 222.

Co-operative agricultural societies in

Great Britain, 27.

Copaifera olBcinalis, 174.

Copper sulphate, effects of upon seeds,
156.

Corchorus silii|Uosus, 349.

Cordia cylindrnstachya (black sage), 300.—
internipta, 154.

Corn, breeding of, 277.
—

,
kiln dried, viability of, 59,— meal, storing in St. Vincent, 100.—

mill, propo.sed erection of in St

Croix, 262.—
j)Utit, practical study of, 156.

Corn Production Bill, 360.
—

,
selection of for seed, 406.

Cornzo palm (Acrocomio vt^dia), 7.

01o4rection,344.

Correlative chaarcters of the rice plant,
213.

Cotton, American long-staple, growing
by irrigation, 124.— and fibre papers in the ' West

!
Indian Bulletin', 153.— area in Montserrat in 1916-17,

214.
—

,
bats as guardians of, 344.

boll weevil, recent .spread of, 23.—
, budded, resistance of to disease,

.57.—
crop of Nyasaiand, 86.

— — —
Uganda, 86.

— West Africa, 86.
— cultivation in Queensland, 316.— — within the Empire, 300.—

exports from the West Indies, 102,

198, 294, 381.
—

,
extension of industry in Australia,

156.

—
, ginned, output of in Egypt, 236.

— Growers' Association, Antigua, 230.
— growing in the British Empire, 1 83.

—
,

India's supply of, 1 02.

—
,

industrial uses of, 262.
— industry in the Caicos Islands, 220.
— in St. Vincent, acreage under, 407.— - Uganda, 123.
— — United States, outlook for 1917-

18 407.
—

, loug-staple in 1915-16, 118
— manufacture, value of imports into

India in 1915 16, 220.
— production in California, 392,
— — — China, 364.
— — — St. I'incent, bio-

logical factors attecting 319
—

products, St. Vincent, additional

duties on, 220.
—

prospects, Sea Island, 134.—
, research work in connexion with,

408.
—

, Sea Island, prohibition of exports
of, 327.

— seed, importation into the Wind- '

ward I.>,lands prohibited, 214. I

— spun from glass, 345. i

—
stainer, destruction of food-plants

of, in St. Vincent, 30. 79, 92.
,—

,
West Indian, sale of by British

Cotton Growing Association, 54.

—
, yields governed by climatic con-

1

dition, 268.

Cotton-seed meal as human food, 1 1.

Cowpeas, cultivation in ^Inntserrat, 38.

Cow tree (BroMiawn 'ialactod^)idrnn)

79.

Credit Societies in Knaland, 60.

Crop estiiiKiles in certain countries, 104.
—

insurauct, iiiiguliou a.'^. 2G5.
—

yield, influence of limestone on, 345
Crotolaria jiincea (.Sunn h'einp), IS, 297

Mus.saii, 175.

Crotophaga ani (blackbird), 309.
,

Cuba, pig raising in, 9.

antiquoruni, var.

Cuba, sugar situation in, 115.

Cuban sugar factory, a modern, 339.

Cultivation in St. Kitts, extension of,
296.— of vegetables in St. Lucia, 87.

' Curare
'

or Gurali
"

poison, 152.

Curcuma longa (turmeric), 412.

Curing vanilla beans, 126.

Custard apple [Anona reticulata), 1 1 9.

Cycas circinalis (false sago palm), 93,
308.

Cynodon dactylon (devil's grass), 381.

tJyperus rotundus (Japanese nut grass),
control of, 412.

-—
spp., 348.

Cyprus, poisonous fish in streams and
rivers of, 28.

D
Dairy wash, 188.

Dalbergia sisso, 338.

l)asheen (Colocasia

j
esculenta), 253.

: Daeheens, uses of, 398.

I
Date culture in California. 291.— palm ( PhiMnLr dactylifera),

Egypt, 139.

I )atura Metel, 303.
— — in Montserrat, 263.

I
—

spp., 414.

iJeforestation in the Virgin Islands,

Demerara, agricultural credit in, 167.—
,

rice exportation prohibited from,
121.

- flour in, 101.

Department news, 6, 51, 79

178, 197. 210, 229, 246.

33.5, 357, 395

Department of .\griculture, Grenada,
155.

Department publications, 40.

Departmental Reports :
—

-Vntigua : Report on the Agricultural

Department, 19 I 5-16, 93.

liarbados : Report on sugar-cane Ex-

periments for the season 1915 17,
373.

Dominica : liepoit on the Agricultural

Department, 1916 17, 2.53.

Grenada : Report on the Agricultural

Department, 1916- 17, 343.

•Jamaica : Report on the Department
of Agriculture, 1916-17, 310.

St Kitts-Nevis : Report on the Agri-
cultural Department, 191.5-16, 39:

1916-17, 372.

St. Lucia : Report on the Agricul-
tural Department, 1916-17, 301.

St. Vincent : Report on tlie Agricul-
tural Depatlnient, 1916 17, 397.

Sugar cane i'^xperiments in the Lee
ward Island.s, 1915 16, 141.

Dciiiiatophilis penetrans, 249.

Desiccation, progressive, in S<Duth

.Vfrica, 393.

1 )esirablc fruit trees, 390.

Devil's grass (Cynodon dactylon)^ 381.

127,

258,

55.

155,

317.
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Diego Martin Agricultural Credit

Society, io.

Dionaea muscipula (Venus fly-trap), 329.

Dipterocarpus tuberculatus (the eng
tree), 143.

Divi-divi, manufacture of tanning ex
tract fiom, 3G4.

Divining rod in Queensland, 13.5.

Dolichos Hoseii, 174, 175.— lablab (bonavist), 3S0.—
macrocarpa, 380.

Dominica, e.xports in 1916, 184, 236.
— gardens, horticultural training at,

181,—
, green lime trade of, 73, 171,376.—
. growing asparagus in, S8.—
, hurricane losses, 9 1 .—
,

items of local interest. 20, 52, 84,

116,164, 180, 262, 263, 303, 311,

324, 374, 404.
—

, pickled limes exported from, 364.
—

, plant importations, 174.— rainfall, 191('), 56.

—
,

substitute for wheat tiour in, 100.
—

-^
use of manure in, 47.

Drought, and food supplies in St.

Lucia. 201.

Ducks, Indian runner, 235.

Dunlop, W.i;., 246, 395.

Dyes, vegetable, of India, 45.

Dyewood factory in Jamaiai, 396.

Dynamite, value of in agriculture, 105.

Dysdercus delauneyi (cotton staiuer)

in St. Vincent, observations on, 308.

E.

East Africa, grafted mangoes in, 411.

East Afrira Protectorate, coco-nut in-

dustry in. 188.

East Indian immigration, 68.

East Indians, settlement scheme for,

38S.
' Easter Hlosaom

'

(H'cmiJaca Lam-

arckii), 79.

Economic feeding of pigs, 315.

— uses of sea-weeds, 94.

Economies, new, 296.

Economy in food consumption, 265.
j

Ecuador, cacao industry in, 172.

Eddoes, ases of, "98.

Editorials —
Binomial grouping of tropical crops,

145.

Efforts in aid of pea.sant agriculture,

97.

Electrical and other new methods of

increasing plant growth, 177.

Flies, 241.

Grading and packing fruit, 225.

Green-manuring problems. 17.

Growth of the smaller West Indian

Departments of Agriculture. 65.

Human food requirements, 49.

Infertility under trees, -^'37.

Local cultivation of food crops, 289.

Editorials (Concluded):—
Local production of food supplies, 1.

Making and storing farm-yard manure,
321.

New food-plants for the West Indies,
81.

liesistance to disease, 129.

Scientific and industrial research, 257.

Stimulation of interest in education,

353, 369, 385, 401.

The Dominions Royal Commission,
209.

The principles of education, 161.

The scientific management of orchard

soils, 33.

The value of scientific research, 273.

Training in plant pathology, 305.

Waste land and wasted land, ll'>.

Education, agricultural, and re.search,

261.
— and instruction in Antigua, 117.
— in Grenada, 232.
—

, juvenile, and employment, 249.
-—

, primary and secondary, in British

Guiana, 105.—
, vocational, in the United State.s,

285.

Efforts to produce local foodstuffs, 296.

Egg-plants, packing of, 181.

Egypt, date palm {P/ioenix i/iK/v/ifini)

in, 139.
—

, output of ginned cotton in, 23(>.

^, sisal cultivaticn in, possibilities

for, 76.

•—
, transportation of bay .seed to,

197.

Egyptian clover or berseem, 152, 153.

Electro-horticulture, 172.

Elementary education in Barbados in

1915, report on, 43.

Elephant grass or Napier's fodder grass

(PennisetuM purpureuin), 12.

Eng tree (Dipierocarpu? tu'ierculatus),
j

143.

England, aericultural reconstruction in,

205.
—

, credit societies in, 60.
I

—
,

Government assistance to tenants

in, 16.">.—
,

motor ploughing in, 163.

—
, proposed erection of sugar-beet

factory at Kelham. 188.

—
,

sweet potatoes in, 199.

England and Wales, agricultural returns,

1917, 325.

Entomogenons Fungi :
—

Aegerita, 366.

Aschersonia. 94. 36(1.

Botiytis tenella 251.

Cordyceps oeltata, 14.

F.mpusa, 14.

Entomogenous Fungi in Barbados, 94.
^

Fusarium sp., -^'-

Green muscardine fungus {MctarfSii-

ziinn iviisifliM), 90. 94, 251, 331,

367.

'

Entomogenous Fungi {Conchtded):
—

Isaria, 14.

Metarrhizium anisopliae (green mus-
cardine fungus), 90, 94, 251, 331,
367.

Sphaerostilbe coccophila, 366.

Sporotrichum globuliferum, 14, 367.
Eriodendron anfractuosum (silk-cotton

tree), 92, 138, 283, 308.

Erythrina umbrosa (bois immortel), 331.
Essential oils, prices of, 361.— —

, production of in India, 377.

Eucalypts in the Federated jMalay
States, 127.

Eucalyptus citriodora (Lemon-scented
gum), 127.—
globulus (Blue gum), 127, 377.— rostrata (Red gum), 127.

Eugenia brasiliensis (Cherry of Brazil),
119.

—
dombeyi (

' Grumixama
'

or
'

grumi-
chama'), 119.

Euphorbia canariensis, 308.—
Cyparissias, 344.

European sugar-beet crop estimate, 121.

Euxolus oleraceus, 349.

Examinations in practical agriculture ic

1916, 223.

Experiment station in the Argentine,
189.

Exportation of rice from iJemerara pro.
hibited. 121.

Exports from Dominica, 1916, 184, 236,— — British Honduras, 1.84.— — the Bahamas, 412.— — Trinidad, 268.
' Extension Notes

",
233.

Extension of cultivation in St. Kitts,
296.

Extermination of rats, 207.

P.

Falkland Islands, prosperity of, 68.

Fallow and green dressing, 259.

False sago palm {Cycas circinalis), 93.
Farine or cassava meal, food value of,

100.

Farm machinery classed as
'

munitions '

in Great Britain, 72.—
pests, new school-book dealing witfc,

147.—
tractors, 203.

Farm-jard manure, a source of potash,
165.

'Favorita' {Tricholaenta rosea), 381.
Federated Malay States, camphor oj

from, 317.— — —
, eucalypts in,

127.

Feeding value of vegetable ivory meal, 8,

Feijoa Sellowiana (pine-apple guava),
411.

Felspars, potash fertilizers manufactur-
ed from, 137.
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Fermentation of sisal waste, 71.

Fertilizers in South Africa, regulation of

sale of, 287.
•—

, loss of, by leaching, 2S1.

Fibres, present value of, 329.

Ficus Carica (fig), 174.— elastica (tig), 7.

•— nitida (Barbados evergreen tree),

174.
—

religiosa, 17.5.—
sp., 139.

Fig (Ficus elastica), 7.— (Ficus Carica), 174.

Fire-balls made from waste paper, 39.

Fish meal for feeding stock, 2*)5.—
poisoning, 187.— — in Cyprus streams and

rivers, 28.

Fisheries in Trinidad, protection of, 2-51.— of British Guiana, room for develop-
ment of, 124.—
, shallow-water, of the Turks Islands,

163.

]*'ishes, poi^^onou?, in tlie West Indies,

187.

Fixation of the nitrogen of the air, 393.

Fleshy jjod bean (Sti'-ololduin paclur
"

lohiHin), cultivation in ilontserrat, 12

38.

Flies, a means of destroying, 214.

Flora of Vieques, 300.

Florida caerulea caerulescens (little blue

heron), 2.")0.

Florida oranges, oil yield of, 183.

Flour, native, in Orenada, 12.5.

—
, price of, 309.

Food conservation, 393.
— economy, 26-0.

.'— supplies, and chemistry, 214.
— — in St. Lucia, 201.
— —

, lo;al, in St. Vincent, 194.
-— —

,
—

, organization of, 2.1.—
supply, 'ireat Britain's, 100.

— —
legislation in Barbados, 19.").— — of the Philippines. 101.— —
.[uestion in British Guiana,

24.— —
,

West Indian, 62.

,-
— — in St. Lucia, 12.— value of farine or cassava meal, ini)

— — — maize kernel, 236.
—

values, 93.

Foods, iodine content of, 280.—
,

standards for, 271.

Foodstuffs commonly consumed in the
West Indies, analyses of, .")1.

•—
, local, eflorts to produce, 294.—
,

•—
,
exhibition of in St. Vincent, 277.

Pood, scarcity of in Jamaica, 103.

Foot-and-mouth disease eradicated in

;t United States, 284.

Forage crops in Pihodesia, 297.

Foreign islands and British agriculture,
202.

F(>rc;t.s, influence on rainfall in India, 92.
-- of Porto ffioo. 1 sg.

Fowl-eating propensities of the mon-

goose, 283.

Freezing point of mercury, 252.

Freight facilities, diminishing, in the

West Indies, 159.

French and foreign colonies in the

tropics, resources of, 57.

Frost, Henrv W. i Go., 3, 22, 38, 54,

70, S6. li8, 1.50, 166, 182, 168, 230.

278, 326, 342, 3-58, 390.

Fruit Growers' Exchange, California,

415.

Fruit, home drying of, 342.—
picker, 380.—
trees, desirable, .''.V^O.

Fruit growing in the Xile Valley. 184.

Fruiting of the
' male

'

papaw, 168.

Fruits and vegetables as substitutes

for meat and bread, 393.— grown at Bahia in Ijrazil, 119.
—

, importance of humidity in storagt;

of. 156.
' Fruta de conde

'

{Anomi S'/wimofa),
119.

'— —
pao , or breadfruit (Artocar-

piis coiiiiiitcnis), 1 19.

Fuel, amount consumed by boilers, 92.— economy in France, 39.

Fungus Xotes (see Plant Diseases).

G.

Gall patches of Antigua soils, 159.

Garcinia Mangcstana(M mgosteen), 17).

Gaseous pressure in growth, 267.

Gassing of plants, 127.

Geography of the South American rail-

ways, 156.

Geology, agricultural, te.xt book on. 12.

Ginger beer, recipe for, 236.
— on the London market, 15, 63, 9."),

159, 191, 223 255, -2X7
, :V-',r>, Mu ,

:!99.

Gla.sgow School of Sugar Manufacturf.

88.

Gia.ss, cotton and wool s|mn from, 315
Cliricidia maculata (.Madre del cacao,

Nicaragua cacao shade tree, or
' Mad-

ura
'), 79, 125.

Gl3'cerine made from sugar, 'il6.

Goa or Manila bean (Psopkoiarpus tetra

gonohjlius), trial of in Jamaica, 204.

Goat Society's Show, Barbailc--, 408.

Goat's milk, 215.

Gold Coast, 1 3.— —
,

cacan industry in, 220.

Golden apple (.?/)>«'i(a.s' linlcis), l'>4.

Gossypinm vitifoliuui, 2ii9.

Government as-^i-tanee to tenants in

England, 163.

Government experiment farms, Trinidad,
12.— experimental estate, Trinidad, 355.— Granary, St. Vincent, 307.— Lime Juice Factory, St. Lucia, ex
tension of, 87.

Grading onions, device for, 227.

Grafted mangoes in East Africa, 411.

Grain, compressed, 407.—
, measuring, 252.

—
,

new apparatus for testing the

weight of, 9.

Grammar School, Antigua, science teach-

ing in, 379.

Grass, a new. in the West Indies, 381.

Grasses of the West Indies, 365.

Great Britain, cooperative agriculsural
societies in, 27.

— •—
,
farm machinery classed as

' munitions in, 72.

— —
,

women and agriculture

in, 56.

Great Britain's food supply, 100.

< ireen callalu (Amara7itus spinosus), .349.—
dressing; and fallow, 259.

— —
crops in Khodesia, 297.

— lime trade of Dominica, 73, 171,
376.

— manures, relation of to failure of

certain seedlings, 25.

—
plants, influence of carbohydrates

on, 158.

Grenada Agricultural Department, work

of, 77.

—
,

— instruction work in,

77, 12.5.

—
, cacao thrips in, 329.

—• Department of Agriculture, IS").

—
,

education in, 232.
—

, items of local interest 84, 116, 164,

262, 311, 341.
—

,
native Hour in, 125.

—
prize-holdings competition, 61. 23.^.

-, storing seed corn in. 276.
' Groselha '. or gooseberry (Fliyllanthus

acida), 119.

'Iround mrt (Aracliis hypogaea), protein

compounds in, 37.

— —
,
culsivation nf in Montser-

rat, 43.

— —
.

— in St. Vincent, 22,— nuts in the I'nited -states, 227.

Ground-nut oil as a lubricant, 47.

Cround provisions at Barbados, supply
of, 137.

—• —
, growing of in Trini-

dad, 167.

'irowth, gaseous pressure in, 267.
•I Irumixama '. or 'grumichama' (Eugenia

domhepi), 119.

Guava (Psidiuni guajava), 119.

• Guinea grass (/'<niicuni iiuiiimum), 297.

•

;unthor[)c's Sugar Factory, Antigua,
356.

< ;ymnasco nudipes nudipes (bare-legged

owl), 2.")0.
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flams, home-curing, 40.

Harland, S. C, 141, 258, 408.

Hats, Panama, the making of, 1^7-

Hawaii, interesting horticultural work

in, 19.—
,

tractors and motor truck.s in. 396.
'

Hawaiian soils, jiho.sphate determina-

tions of, 103.—
sugar crop of 191 G, (i9.

Health of hogs, 409.— — rural schoole, 383-

Heron, little blue (F/orida uh'nilHt aur-

ukscens), 250.

Hevea brasiliensis (Para rubber), 148,
340.— rubber, seed selection in the culti-

vation of, 148.

— — tree, the largest, 7t).

Hibiscus cannabinns, 348.
— Rosa-sinensis, 377, 408.
—

syriacus, 377.
|— Waimeae, 377, 408.

High price of agriculture. 201.— — — sugar, 17-"'.

— _ -- — and ho 4V to reduce
j

it, 31.
j

Hinterland of British Guiana, 61.

Hints for improving the production of

cacao fields, 411.

— —
packing, 227.

Hitchcock. Prof. A. .S., 108.

Hoatzin {Opiathocomusa-istaius). l.'iG.

Hog cholera or swine fever, 37)^.

Hogs, health of, 409.

— infected with tuberculosis, 252.

Holoquiscalus brachypterus (Porto llican

blackbird or
'

mosambique '),
250.

Home-curing hams and bacon, 40.

— drying of fruit anl vegetables,

243-
—

practice in agriculture 9.

Honduras mahogany [Stvietenia macro-
1,

'/jhy'/a), 174.

Honey in war time, 280-

Hookworm, use of thymol in treatment i

of, 92.
'

I

Tlorse bean (Canartdia ensijormis), 94,

155, 343.— —
(
— —

).
as a food

plant, 81.

.— —
(
— - -

),
as a green

dressing for cacao, 27G.

.— —
(
— —

), recipes for
j

cooking, 367. i— {Caiiavaha ,:,^ladiata), recipes'

for cooking, 367.
—

,
tuberculosis in the, 268. i

Hr.rticultural training at the Dominica
1

(iardens, 181.

— work, interesting, in Hawaii, 19.

Horticulture, university degree in, 249.

House flies, a means i^f destroying, 412.

Human food, cottonseed meal as, 41.

—.
—

,
value of rice as, 71.

Humidity, importance of in the storage
j

of fruits, 15C.

Hurricane at .Tamaica, 1916, 380.—
, Jamaica, abnormality of, 405.— losses in Dominica, 91.— relief in Tortola. ^9.—

warnings, 198.

Hutton, J. A., 18;'..

Hymenocallis e.xpan.^a (spider lily), 7.

Hyoscyamus mnticus, 196-

ImuiigratioD, Ea.'^t Indian. G8.

Imperial and national organization, 105.

Importation of cotton seed into the

AVindward Islands prohibited, 214.

Inbreeding. Iccg-continued. experiment
in, 191.

Index to Agricultural New-'. Vol. .KV,

88.

India, agricultural development in, 347.
'

— influence of forests on rainfall in,

92.
. , , ^

'<

—
, production of essential oils in, 377,

i

—
, vegetable dyes of, 45.

India'.s supply of cctton, 102.

India rubber indu.^try, 238.

Indian almoLil (^'errriiitalia catoppa), 26.
-- corn cultivation in Montserrat, 43.
—. — — — St. Vincent, 22.

—• —
. improvement of in St. Vincent,

14.

—
indigo crop. 1916-17, 124.

— olive (Putrav/'ia J'o'-l>uiyhii),

175.
-— rices, conipo-^ition of, 10?^.

— runner ducks, 235.

.—• ta.\niLT\n'i(Taiiiarin'lus indicii), 119.

Indigo crop, Indian. 1916-17. 124.

Indigofera longeracemo.sa, 175.

—• sumatrana. 175.

Industrial alcohol, 247.

— —
, molasses as a .source of,

323.
— development in South Africa. 92.

Industry, higher direction of, 249.

Inga laurina (Spanish ash), 95.

Insect Notes :

—
Acrobat ant {< 're/iiastO'iaster brei'ispin-

'•M, sub sp. /iiiniiti'>r). 282.

— —
(tutu u/iyera, var. tumuli-'

ciUa), 282.

Alabama argillacea (cotton worm), 42,

138,341.
Aleurocanthu- wogiumi (spiny citrus

white tiy), 10. 282.

Aleurodes citri ( white riy), 3Gt;, 382.

— nubifcr,(. 382.

Aleurodicus cocois (coconut white tiy), ,

138. __ I

Almond mite {Brtjolia pratcnfis), 56.

Ameiva exul (burrowina sround liz-

ard). 250.

Insect Notes (Continued'':—
Anticarsia [Thermesia] gemmatilig

(Woolly pyrol moth) 42,138.
Aphis maidis (plant louse), 298.

Argas persicus (fowl tick), 268.

Armoured scale (Odonaspis pimentos),
283.

Aspidiotus destructor. 138.

Atta cephalotes (parasol ant), 172.

Bactroeera cucurbitae (melon fly), 394-
Ballovia cistipennis, 138.

Bark borer (Le/>tostyl%is pt'aemorsus),
138.

Batocera rubus (large C^erambycid
borer), 139.

Bean leaf-roller (Eudamn>' proleus),
42.

Bengal bean caterpillar, 42.

Black banana weevil (Cosmopolites

so7-didtis), 298, 347.— hard back (Liijyrus turiiulosut\
250.— scale (Saissetia oleae), 58.—

stinging ant (Sole7wpsis gemi-
nata), 309.

Blood-sucking flies in Cirenada :
—

Anopheles argyiotarsis, 235.

Corethrella appendiculata, 235.

Culex annulatus, 235.—
fatigans, 235.

— inflictus, 235.—
(Micraedes) conservator, 235.—
i^imilis, 235.

Deinocerites cancer, 235.

tiaemagogus splendens, 235.

Tanthinosoma neoapicalis. 235.—
posticata, 235.

Limatus durhami, 235.

Megirhinus haitiensis, 235.

Ochltrotatus niger, 235.

Stegomyia buscki. 235.
— fasciata, 235.

Wyeomyia grenadensis, 235.
—

pertinens, 235.

Boll worm (Hellothiii o/'Soleta), 138,

Brown hard back {fMchnoUerna
.sp),

138.
— — —

( Phytalus smithi),

154, 202, 218. 234, 250, 375.
— weevil (MetaTnasius serioeus),

282.

Bryobia pratensi.s (,ilmond mite), 58.

Burrowing ground lizard (Ameiva

erul), 250.

Cacao thrips (Ueliotiirips rubrocine-

tns), 26, 138.

Castnia licus (large moth borer), 266.

Cerambycid borer ( Batocera rubus),

139.'

Ceratitis capitata (Mediterranean fruit

fly), no.
Chaetocnema apricaria (flea-beetle),

298.

Chloridea virescens, 38.

Citrus green weevil (Fochnaais citri),

283.



424

Insect Notes (^Continued):
—

Citrus white grub {Phyllophaga citri),

330, 331.

Goccenellid beetle {CuccinMa emar-

ginata), 298.—
{Sc!/miiu!< nr.hroderus),

298.

t!occus viridis, 41.

Coco-nut beetle iStratc/us titanu^),

282.
•— white fly (Aleurodicus cocois),

138

Insect Notes (Continued):
—

I

Insect Notes {Contimied):
—

Diatraea saccharalis (sugar-cane mothj Locust invasion of Egypt in 1914-15,

borer), 138, 154, 266

Dispersion of certain insects. 58.

Dyscinetus barbatus, 266.

— bidentatus (small black hard

back), 266.

Dysdercus delauneyi (cotton stainei),

138.—
spp. (cotton stainers), 318

106.

Luminous night-flying beetle {Pyro-
ph'iriis iioctilucus). 250.

jMay beetle {Fhyta/ns iii.^u/icTis), 330.

Mealy-bug (^Psendoeoccvs firivne/iae)
283.—

(
—

cah:e<'larie), 154
(
—

sacc/iari) 154.

Eriophyes gossypii ^leaf-blister mite),
' Mediterranean fruit fly (('eratitis

138. rapitafa), 170, 171.

Common white grub (Phyllophaga Eudamus proteus (bean leaf-roller), Melon fly (Bactrocera cu<na-/.U<ie), in

portoricensis), 330, 331. 42. Hdwaii, 394.

Control measures against the Mediter- Euscepes batatae [Cryptorhynchiis] Metamasius ritehiei, 283.

ranean fruit fly in Hawaii, 170, (scarabee or Jacob.s), 74, 138, 298. — sericeus (brown weevil) 282,
171. Euthrips insularis. 74. 283.

— work against the pink boll worm Exophthalmus esuriens, 14.

in Egypt,"l22. Fire-flies. 410.

Coptocyclaflavolineata (tortoise beetle). Flea- beetle {Chaelocmma apricaria)

298.
i

298.

Fowl tick (Argas jieysicus), 268.

Froghopper {I'orinqns fiavUatcra).

266.— I —
pictip>ennisi), 90

-
(

138.

Corn leaf-hopper (Percirinux maidis),

29s.

Co.smopolites sordidus (black banana

weevil), 298, 347.

Cotton boll weevil in Southern

Georgia, 380.— stainer {Dysdercus delauneyi), 138.

Mocis repanda (grass looper\ 267.

^lole cricket (Sca/'icrisms didacti/li's),
138.

Mytilaspis beckii (purple scale), 366.
New small moth borer of .sugarcane

266.

Nezara viridula (green bug), 318.
Noetiluca miliaris, 410.

sacckarii/'i), 90, Odonaspis pimentae (anuourcd scale),
283.

—
(
—

r:j,-iti\ 90. ( idontomachus haematodes ( tac-tac)'

(
—

) in St.
! Froghoppcrs in Trinidad, control of. ant), 309.

Vincent, observations on, 308. 361.
[ Oinonihrips {'/'hrips tn/>r,ci), 13^.

— — (Dysdercus sp\).), 318. Galleria inelloiiella (wax moth). 298. 1 (Jrthezia insignis (Lantana bug),— wovm (Alalama argillaim), 42,
|

Cek-chia gossypiella. 122, 123. 138.

138,341. Glossy star scale { Vinsoni-t stdlijera),. I'achnaeus citri (citrus green weevil),

Crazy aut or
' Wild Irishman

'

(Prono- 282.

lepts lowjiornis), 309. Grass looper (Moris )ej)ntidu). 267.

Creniastogaster brevispino^a. sub sp. Green bug {Nezara rii idula), 318.

niinutior (acrobat ant). 2-^2. Gru-gru beetle (Phynrhop/iorus pa!-— -- ---
id'i.ruDi). 172.

tumulifera, var. tumulicula (acrobat Heliothis armiger, ]-'!8.

ant), 282.
' — ubsoleta (boll worm), 138.

* )ryptorhynchus corticalis. 1 I . Heliothrips rubrocinctns (cacao ilirips),

(ut worm (Prodcnin dolichos), 154. 26. 138.

Oycloneda sanguinea iladybird beetle), Ilypodenna bovis (warble fly), 314.

2s2. — lineatum (warble My), 314. 331.

Oylas formicarius (.sweot jiotato Icerya purchasi, 366.

"weevil). 74. 298, 347. !
Insect pests in TWbado.s in 191.5-16,

Diaprepe.s abbreviatus distiuguendus, 1 54.

186.
.— —

(sugar- c.uie root

borer), 154. ] 80, 251.
— barbadensis, l>'''i-

,— doublieri, 186.
— esuriens 186.
— famelicus, 186.— — esuriens, 18t'i.

.— farinosus. 18G.
—

lepidopteru.s, 186.
—

inarginatu.s, 186.
—

punctatus, 251.
•—

'|uadriline.itus, 1^''J, 2"1.
—

rolirii, 180.

.spengleri, 180

British < .'uian.i in !916,

266.

283.

J'alute' [])ominicaJ, or 'leather

jacket" [St. I.ucia] ( rr/v,»Hv?(ri occi-

dentnlis), 74.

Parasol ant (Attn ceplndotcs), 172.

Pectin<jphora (Gelechia) gossypiella

(pink boll worm), 340. 362, 378.

I'eregrinus maidis (corn leaf-hopper),
298.

rhyllophaga citri, 218. 330, 331.
--

guanicana. 218, 330, 331.—
Ijortoricensis, 218, 330. 331.— vandinei (sugar-cane white grub),

218, 219, 234,;!30.

Phy'alus insularis, 218, 219, 330.— smithi (brown hard back), 154,
202. 218, 234, 250, 375.

Pinhole liortr (Xi/lelidnissi^.), 282.

Pineapple scale (Z>ws;//,s hroindiae),
283.

Pink boll worm {/'ecliiK'/'horo, [Gel-

echia] v"Ss.'//'"//rt), 346, 362, 378.

282. - — — in Prazil, 154.

Lantana bug {Orthi-.ia insignis), 138. Plant lou.se (AjJiif maidis), 298.

Laphygma frugiperda (rice worm),i Prenolepis longicornis (crazy ant or

138,267.
"

]

Wild Irishman ), .".09.

l.ariie moth borer (C'lslnin lirus) 266.; Prodenia dolichos (cut worm), 154.

Leaf-blister mite lEri-gihi/t-^ go%!:iipii).\ Production of light in certain animals,
138.

I

410.

Diaspis bromeliae (pineapple .scale), ! Lcptostylu.s praemorsus (bark borer),! Prot0|)arco cingulata (sweet potato
283.

I

138. moth), 74.

Biatraea canolla I'sm&ll u.nth borer)^ Liaynis turaulosus (black hard back),
— convolvuli (sDhvox or hawk

266.
I 202, 250.

. moth), 341.

- — — West Indies in 1916,138.

Lachnosterna patens^ 2)1.

—
patruelis, 231-

—
fp.. 366.

,— (brown hard back), 13s.

Lady-bird hQ&t\<; (Cydoned" san;iuini i)
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Insect Notes (Continued):
—

Pseudococcus bromeliae (mealy-bug),
283.
— calceolaria (mealy-bug), 154.

— sacchari (mealybug), 154.

Purple scale (Mz/tilasjiis heclcii), 366.

Pyiophorus noctilucus (luminous night-

flying beetle), 250, 410.

—
sp., 298.

lied spider mite (Tetrani/chus telarius),

74.

Rhinoceros beetle (Straief/us ahnus),

172.

Ehynchophorus palraarum (giu-gru

beetle), 172.

Rice worm (Lnphi/gma frv^/ijierda),

267.

Sai.ssetia oleae (black soak'), 58.

Scapteriscu.s didactylus (mole cricket),

138.

Scarabee or .Jacobs (Euscepes hatatae),

138, 298.

— and other pests of the sweet

potato, 74-

Schistocerca paranensis (South Amer-

ican locust), 107, 331.

— peregrina, 106.

Scyranus ..chroderus (coccinellid

beetle). 298.

Slugs or
' leather jackets

'

{Veronicella"

occidental^). 139. 202.

Small black hard back {Di/scineln^

Mlciitaltis) 'J66.

moth boier (Diatraea canella), 266.

— (Diatraea sa/yharnis],

266.

Soil grubs in the West Indies, 186,202.

Solenopsis geminata (black stinging

ant). 309.

Some insect pests in .Jamaica, 202, 298.

South American locust (Schistoeeroi

pxyMiensis), 331.

coast white grub {Pkiilhij.haja

•laani'xina), 218, 330, 331.

Sphynx or hawk moth {I'mfn/.arri'

'•<,nvvii!uh). 341.

Spiny citrus white fly {Alenrncanthus

,>r„/luiid)—a potential pest of

citrus trees, 10. 282.

Spread of the pirk boll worm, 122.

Stenocranus saccharivoros [Delphas
saccharivorus 1 (sugar-cane leaf-hop-

per), 282.

Strategus aloeus (rhinoceros beetle),

172
titanus (coco-nut beetle), 2S2.

Sugar-cane froyhopper (T"mns}i!s

.•aria) in Grenada, 77. 90.

— leaf-hopper {Stewicranm H'iccha-

ri'vjrm [Delpha.x saccharivora], 282.

moth borer (Diaduei. MccfMrahs),

138, 151.

root borer tDlafi-'/Hii nl.hyei'i-

atus) 154.

— white .grubs {I'hyll'/phmia »m-

dinei) in Porto Rico, 330.

Insect NTotes (Concluded):—
Sweet potato moth (Protaparce cingu- 1

lata), 74.— — weevil (C>/las formkarius),
74, 298. 347.

Sylepta helcit&lis, 74, 138.

'Tac-tac' ant (Odontomac/ms haema-

todes), 309.

Tetranychus telarius (red spider mite),
74.

Thrips tabaci (oninu tbrips), 139.

Tomaspis tiavilatera (froghopper), 266.—
pictipennis (froghopper, 90. .

— saccharina (froghopper), 90, 138.— varia (sugar-cane froghopper), in

Grenada, 77, 90.

Tortoise beetle (Coptocxcla flavoli-

iH-a/a), 298.

Trapping of the cotton stainer (Z^r-f-

deiri/s ile/aiiiu'vi), 267.

Velvet bean caterpillar, 42.

Veronicella occidentalis (Dominica
'

palute', St. Lucia ' leather jacket'),

74, 139.

A'insonia st.ellifera (glassy star scale)

282.

Warble flies, 331.
—

iAy, (//rjiadcrma li<n'/s), 3\i,— —
, (

'

—///««/«/«>, 314, 331.

Wax moth (GaUcria m':lloii('Ua\ 298.

Weevils of the genus Diaprepes in the
'

West Indies, 186.

White riy (Alnirodcs (ilri), 382.
—

grubs injuring sugar-cane in

Porto Rico, 2 IS, -234, 250.

Wuolly pyrol moth (Anticarsia \Thcr-\

!>icsia\ gei/rna/i/is), 138.

— — —
caterpillar, 42.

Xyleborus sp. (pin-hole borer), 282.

Insect Parasites and I'redators :
—

Alciiorrhynchus grandis, 42.

Anagrus ilavescens. 154

Australian beetle (N'oviiis cardinalis),

366.

liroohymena aimulata, -12.

Callida decora, 42.

Campsomeris dorsata (scoliid wasp),

2.^.0.

Cryptomeigenia aurifacies (tachinid

Hy). 2.50, 330.

Delpbastus oatalinae (ladybird beetle),

•282.

Diachasma fullawayi, 170.

.—
tryoni, 1 70.

Dirhinus gittardi, 1 TC.

Elaterid beetle ( Pvn>p/ioi-,is liimlii

osiis), 250.

Euphorocera lloridensi.s, 42.

Euryrhyvichus lloridensif, 42.

Kutrisoides .jonesii (tachinid fly), 250

Galesussilve.strii, 170.

Horn liy (Lvperosia irrifans), 298.

Itoplectis rut'uscula 42.

.Jack Spaniard U'.ilistcs ci-iniius) 138

Ladybird beetl-s KDclfhaslin '-a/a-

.'//,--,v), 282.

Insect Parasites and Predators (Con-
cluded):—
Ladybird beetle {Liosi-Yiiuats diver-.

sipis), 282

Large black dung beetle {Phanaeus

iidiatiis), 298.

Lily caterpillar (Xanlhapastis tiinais),
298.

Lioscymnus diversipes (ladybird
beetle). 282.

Lyperosia iiritans (horn fly). 298.
Metamasius hemipterus, 298.

Novius cardinalis (Australian beetle),
366.

Opius humilis, 170.—
perproximus, 170.

Paralucilia macellaria (screw-worm
fly,) 298.

Parasitic Fungi (see Entomogenous
Fungi).

Phanaeus sulcatus (large black dung
beetle), 298.

Plae.siusjavanus, 298.

Podisus maculiventris, 42.

Polistes criuitus (.Tack Spaniard), 138,

Prospaltella lahorensis. 382.

Pyrophorus luminosus (Elaterid beetle,
wire worm), 250 330.

Salpingogaster nigra, 90.

Scoliid wasp (Campsonicris dorsafa),
250.

— —
{Tip/iia p,u;,//(/a), 13S,

154. 203. 26(;.

Screw-worm fly (Panilncilia iinh-ei-

laria) 298.

Tachinid fly (Cr\pt()i;!iii>c/iia atirifa-

dcs). 250. 330.'

— — (Eiitri.xoidcs ioiiiiii),

250.

Tetrastichus gitfardi, 170, 171.

Tiphia parallela (Scoliid wasp), 135,
1 54. 203, 266.

Wireworra. Elaterid beetle (Pyro-
pJionis lumincsiis). 250, 330.

Xanthopastis timaia (lily caterpillar),
298.

Xiphidium .sp.. 90
/elus rubidus. 42. 282

Internationalfaii. Lyons 1917, 217,— sugar committee, 377.

Iodine content of foods, 2S(j.

Ipomiva sp., 347.

Iron sulphate solutions, .spraying y' IJuw

pine-apple plants with, 157.

Irrigation as crop insurance, 265.— in .fava. 300.

.Jaboticaba (Myrciavia caulifloni), 174-

.Jack bean (Canrnalia cnsiformis.), pr'>
tein compounds in, 37.

'.Jak", .Taca, or jack fruit (Arkicarpo.s in-

tegrifo'ia) [integra], 119, 174.

Jamaica and the food supply questi .n^ y,—
,

central factories for, 151.



42C

Jamaica, ilyewood factory in, oC'tl. Lami, use of machinery in cultivation nf,—
, exports of tea in 191-"', 364. 383.—
, Goa or Manila bean {Fsnpho'arfius Lantana camara, 330-

ietrciijonolobus) in, 264. — involucrata, 330.—
, hurricane, abnormality of, 40"). Laterite formation in soils, 143.—
,

— of 1917,380. Leaching, loss of fertilizers by, 2b I.—
, importation of rice in 1915, 236. Lecythis Zibuciijo (Sapucaia nut), IT.'i.—
. rice industry in. 252, 412. Leeward Islands, adulteration of milk

—
, scarcity of foodstuffs in, 103. in, 25.

Shade tree {Pitkecolo/tiia/i S'tman), — —
, sugar-cane experiments

'^'k in, 117.
—

sugar industry, development of. Legislation, food supply, in Barbados,
169. 195.—
. trade and agriculture in 191-")-16, Lemon extract, definition of, 229.

|

70. —
industry, Sicilian, 363.

Jambo, or rose-apple {Caryuphi/llus jam Lemon-scented gum (Eucalyptus cUrio-

/'"s), 119.
' '

dora), 127.
'

Jangli Nil' {Tephrosia purpiota), a Lemons, bud variation in, 92.

dye plant, 75. Lepidium sativum. 349.

Japan, progress of science in, 280. —•

virginiacum (Pepper grass), 349.

Japanese nut grass (Cypertis rotnniius), )

Lettuce seed, raising in the West Indies,

control of. 412.
"

i 9b.—
sugar industry, J59. Life preservers, kapok used in manufac-

Java, iiTigation in, 300. ture of. 92.

Jobs Tears (CoLi f.achryma-Jobi) as a Light production in animals, nature of,

food-plant, 82. I 23.
' John P.uU

'

or Mahoe
( '/'Ae^'/Je."!'' jootom/-

|

Lima bean (P/ciseolus hinatus), A'J, 174,

nea). 138, 283, 308
Jones. G. A., 178.

Jua [Zizi/ilnis Jo)i?.eiro), 391.

Jujube tree ^Zi.iphus Jvjul'a), '<9\.

Jmiiperus cedrns, 174, 175.—
pachyphloea (silvery-leaved juni-

per), 79.

Jnvenile education and employment,
249.

195, 231.
— beans, experiment.-- witli in St.

Vincent, 5 22.

Lime cultivation in British East Africa,
69.

—
juice factory, British Guiana, 169

— — on the London Market, 63, 159

191, 223 25"., 335, 367, 399.

oil, new method in production of,

41.

— — on the London market, 19, 95.

K. 159, 223, •.iS7, 335, 367.
—

produc's, improvement in manufac-
'' ture of. 279.— trade, green, of Dominica, •"•76

Kafir (Andropognn so}yftuii' i, protein Lime.-', pickled, export of from Dom-
compounds in, 37. inica, 364.

li&goxi (R/iyiiac/ietusJiiLatui), 131. —
. process of pickling, 364.

Kapok, use of in manufacture of life Limestone, influence on crop yield, 315.

preservers, 92. Litchi [/.iichi chiiitwis), 19.

Kelp, potash manufactured from, 103. Live stock in Trinidad, how to increase,
' Kew Bulletin

', issue of, to be eon- the breeding of, 60.

tinned, 284. — —
industry in Canada in 191-5-16,— —

, su.speusion of, 217. 195.

Khaya senegalensis (African mahogany),
— —

, plants poisonous to, 345.
175. Lobsters, poisonous, 79.

Kitson, A. K. 13. Local foodstuffs, efforts to produce, 294.
Kokia llockii, 174, 175 Lodoicea maldivica (Coco-de-mer or coco-

Kola on the London market, 15,63,95. des-Maldives), 7.

143, 159, 191, 22.3, 255, 2b7. 335, Lo.earithm.-. 20O
399.

K' knri [Alrurifes nii'lucnnta). I'.t.

L.

Labour conditions in Porto Rico, 7('.

L»i:d settlcmetit in Antijiua. 2" I.

Logwood, rise in price of, 91.

Long-continued inbreeding, experiment
in, 191.—
staple cotton in 1915-16, lib.

Loss of fertilizers by leaching, 281.

Luffa oylindrica (' strainer vine'*, 333.

Luxury, what is it f 72.

r,ycopersicum esculentum, 293.

Lvoiis (international) fair, 1917, 217.

M.

Macadamia ternitolia (t^ueen.^land nut),
175.

Mace on the London market, 15. 63^

143, 159.

Machine for eradicating weeds by burn-

ing, 329.

Machinery, use of in cultivating land,

383.

Madagascar bean (P/iaseoluii htnatits),.

further note on, 231.— beans in St. I^ucia, 195-

Madras, coconut cultivation in, 316.

Madre del cacao (Gliriculia maculaia)^
125.

' Mahoe cochon
'

or ' stave wood '

(Ster-
cidia C'iribaca), 308.

Mahogany {Sinetenia Mahiuioni), 95.

Mahua or Mhowra tree, manufacture of

motor spirit from, 237.

Mahwa tree (Bn'tiia latifolvi), 2S2-

Maize kernel, food value' of, 236.—
products, 391.

—
, Khodesian, purchase of by the Im-

perial Government, 168.

Making of coco-nut butter, 260.

Mango ( i/a7(.'/jVm( indica), 25.

Mangoes, grafted, in Enst Africa, 411.

Mangosteen {Gcriinia Mangostatia), 174.

Mangrove cuckoo (Coccy.us minor nesi-

otes), 250.

Manihot utilissima (cassava), 253.

Manufacture of lime products, improve-
ment in, 279.

Manure, use of in Dominica, 47.
—

, molasses as, 313.—
, wastage in, 259.

Manures, effect of, on composition and-

quality of oranges, 107.

Manuring of coconuts, 83.

Market prices, average, record of, 155.—
Reports, 16, :I2, 48 64,80,96,112,

128. 144, 160, 176. 192, 208, 224,

240, 256, 272, 288. 304, 320, 336,
.352, 368, 384, 400- 41ti.

Marking nut (Semecarpits 'tuacardium),
174.

Mauritia tlexuosa (/Eta palm), 187.

Mauritius, camphor oil from, 317.
•—

; sugar industry in 1917, 236.

Meat, fresh fruits and vegetables as sub-

stitutes lor, 393.

Mechanical tillage in r.ritish Guiana,

progress of, 44.

Mellinis minutiflora (molasses grass),
297-

Mercury, freezing point of, 252-

Methods for destroying cockroaches.

236.

Mica schist, a possible source of pitash,
28.

Mice, poisoned bait for, 236.

Milk adulteration in the Leeward
Islands, •_'5.
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Milk, goat's, 215.—
, pure, supply of, "237

Mineral industry of the jielgian Congo,
b(.

Minor industries of Montserrat, progress
in. 43.

'— — — St. Vincent, progress
in. 2i\

iMistaken notions about botanical gard-

ens, 329.

Mola.sses as a fertilizer, 201.

— — — — for cane land,

179.
-" — manure, 313.
— — a .source of industrial alco-

hol, 31'.".

—
, exportation of from the West

Indies, 227.
-—

grass (Mellinis iiiinutiflorn), 297.

Molybdenum ore in Virgin Gorda, 28.

Momordica Charanlia (balsam apple or

maiden apple), 333-

Mongoose, fowl-eating propensities of,

283.
I— in Barbados, 206.
'

Monodora tenuifolia (( )ichid Flower

tree), 174.

Montserrat, area under cotton. 191617,
214.

\—
, bay oil industry of, 43.

—
,

Datura Melel growing in, 263.

—
, experiments with beans in, 12-

^

— — peas and beans

at, 38.

-^, ground nut cultivation in, 4.!

J
Indian corn, cultivation of, 43.

-^, items of local interest, 21, iJ2, 84,

116,164, 196, 229, 26.3, 303, 324,

37-1, 404.

-^, minor industries of, progress in, 43.

—
,

onion industry of, 43, 200.

—
, papain industry of, 43.

---, production of bay oil in, 12.

—
, I'.angpur lime in, 12.

;Motor plough, a light, o^>~.

ploughing in Kngland, 1()3.

—
spirit, manufacture of from the

mnhua or rahowra tree, 237.

— tractors for sugar cane cultivation,

339.

ilotor-tilling machine, ingenious contriv-

ance for working, 28.

Mucuna sp., 17-5.

Mulching, a new sy.stem of, 1 10.

Mules, examination of age in, 99.

Myrciaria cauliflora (.Jaboticaba), 174.

N

Names, scientific, changing, 127.

Xapiers fodder grass, or elephant grass

(P-nifi'-tum pv.rpureuni), 12.

Natal grass (Tricholaena rofea), 381.

Native flour in Grenada, 125.

Navel orange, origin of, 20.

Nephelium Litchi (Litchi), 175.

j

Xevis, agricultural work in, 35.—
, growing of asparagus in, 55.

j

—
, items of local interest, 52, 75, 117,

132, 164, 180, 197. 262, 311, 324,
375.

New Caledonia, animals of, 131.
' — --, plants of, 131.

;

—
economie.s, 296.— industries in the Caicos Islands,

313.— method of killing weeds in cane

fields, 394.

New York botanical garden, 7.— —
, purchase of sugar in, 371,

Nicaragua Cacao shade tree, Madre del

cacao, or 'Madura (O'liririifia miru-

lata), 79. 125.

Nicotiana sylvestris, 188.

j

— Tabacum, 188.

Nigeria, agricultural departments of, lOl.'.—
, agriculture in, 239.

Nile Valley, fruit-growing in, 184.

Nitrogen, absorption and loss nf, in con-

nexion with sugar estates, 19.— of the air, fixation of the, 393.

Nopalea coccinellifera, 7-

Norantea guianensis, 174-

Nutmeas on the London market, 15, 63,

143,^159, 335.

Nutritive value of sweet potatoes, 117.

Nyasaland. cotton crop of, 8<i.

O.

Obituary :
—

de Vilmi'rin, Philippe, 376.

Marsland, William, 188.

Miller, Dr. N. H. J.. 92.

Sauvage, Dr. Henri l-^mile. 76.

Oil from rubber seeds, experimental pro-

duction of, 360.
—

yield of Florida oranges. 1 83.

Oils, fixed, determining specific gravities

of, 140.

Onion 'irowers' Association, Antigua,
365.

Onion growing in .Vntiyua. 85.

—
industry of Barbados, 140.

_ -_. _- Montserrat, 4.3, 260.

— seed, production of, 169.

Onions, attempts to grow out of season

in Antigua, 109.

—
,

device for grading. 227.

Open air pig-keeping, 13<i.

Opisthocouius cristatus (the Hoatzin),

156.

Orange, navel, origin of, 20.

—
peel, exhausted, employed as an

aperient, 76.

Oranges, effect of manures on compo-
sition and quality of, 107.

—
,

Florida, oil yield of, 183.

Orchid Flower tree {Moiwdora fenui-

foli'i), 174.

Organization, imperial and national, 105.

— of local food supplies, 23.

Origin and dispersal of the coco-nut

palm, 396.— of the navel orange, 20.

O.xyrhopus cloelia (the black cribo

snake), 380.

P.

, Packing of egg-plants, 181.—
, jiractical hints for, 227.

Palm kernel cake as a feeding stuli'. 7,

:
172.— — — — food for pigs, 6"J.

Palmyra palm {Bfrnssiis flahclliformis)
cultivation of, 163.

Panama hats, the making of, 187.

Pandanus Baptistii, 174.

Panicum barbinode (Para grass), 330.
— maximum (Guinea grass), 297.

Papain industry of Montserrat, 43.

Papaw, Pajjaya, or ' inamao
'

{Carica

Papaya), 119, 139.— giown in tjueensland, 316.—
, male,', fruiting of, 168.

Paper manufacture, raw materials for,

possibly obtainable from West Indies,

348.

Para gx&%^( Panicum /lar/'iiioiiv), 330.— rubber ( Hevca /irasiliciisis), ([uality

of. 340.

Parasites, useful, elTort to introduce.
382.

Parthenium argentatum. probable source

ol rubber in United States, 2S.

Pasture converting to arable cultivation

115, 1.53.

Peach trees in the tropics, 297,

Peanut oil, 389.

Pearls in coco-nuls, 120.

Pelargonium graveolens, 377.

Pellagra in Barbados, 245.
—

,
studies in connexion with, 270.

—
, transmissibility of, 233.

—
, transmission of liy Siiniiliuiii detin-

itely disproved, 300.

Peltophorum ferrugineuni. 174

I'enicillium camemberti. 37.

Penni.-.etum purpureuni (elephant gras*",

or Napier's fodder grass), 12.

Pepper grass {f.cpidiKm :i>xiiiin{iin>),
349.

Perfume, Philippine shrub, 3y.

Perfumery not a luxury. 72.

Persea grati.ssima [americana] (avocado
'

abacate' or alligator pear), 119, 235
Petrol, alcohol as a substitute for, .325,

Phaseolus hiuatus (Lima beans), 42, 174,

195, 231
— mungo (woolly pyrol), (2.

Philadelphia and the West Indies, steam-

,ship communication between, 222.

Philippine shrub perfume, 39.
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Philippines, food supply of the, 101.
—

. sugar exports from, 220.

Phoenix dactylifera (date palm), 130

Phosphate deterininations of Hawaiian

soils, 103.

Phyllanthus acida (' Groselha,' or goose-

berry), 119.

Physical basis oi biological characters, :

30ft.
j

Phytelephas macrocarpa. 8. I

Pigeon pea {Cojaiiiis iiu/iiiis), 22. 78-— —
,

cnltivation in Montserrat,
3S.

I

Pig-keeping, open-air, 136.

Pig-raising in Cuba, 9.
'

Pigs, economic feeding of 315. '

—
, palm kernel cake as food for, 62.

—
, Poland-China breed, prolific char-

acter of. 268.

Pigweed {Amaraiilhits .-pp \ 330-

Pilocarpus racemosiis, alkaloid extrac-

tions from leaves of, 43.

Pimento on the London market, 63, 159,

191, 223, 2^7. 335, 367, 399.

Pineapple guava ( Ftijim St//i'^t'ia>i(i),

411.
—

plants, yellow, spraying with iron

sulphate solutions, )57.—
seedlings. 415.

Pineapples, or '

abacaxi,' 119.

Pipipie or
' Hawk-beater

'

(
T\ rniinii^ ros-

trafi/s), 309.

Piteira fibre, 76.

Pithecolobium Sanian (Jani;iica shade

tree), 95, 310.

Plant conditions, method of recording

comparisons, 29.

—
importation into St. Lucia, 174-

Plantation rubber- quality oi'. 343.

Planters, co-operation among 322.

Plant Diseases and Funjjus Xote> :
—

Aschersonia cubensis, 94.

Bacterial diseases of toraatoe.- in )St.

Vincent. 414.
— fruit rot, 411.

iv.ccterium (I'lacillus) solanai-earum,
414.

Black fungus (M.riuih^ium i(nrioci),

283.— melano.se, dark greasy spot, 1 12.

Potrytis gummosis, 142.
—•

rileyi, 42

Bracket fungi of lime|trees. 334. 350-

Ct-phalosporium disea.-e of sugarcane,
1.58.

— lecanii (scale fungus), 151.— sacchari. 14.

Citrus canker, 14.

— in South Africa, 7."^.

diseases in Cuba, 142.

( iadosporium citri (senb or verrucosis),

142.

< 'i ccobacillus acridiorum, 107.
< 'nllar disease of pigeon peas, 78.

(.'olletotrichnni gloeosporioidos, 142.

Control of daraping-ort", 244,
'

142.1—,

mu.s

331,

Plant Diseases and Fungus Notes {Con-

tinued):
—

Cytospora sacchari. 14.

l>ark greasy spot, black melanose, 142

Diplodia rot (Diplndia iiatalciish\ 142

Dissemination of angular leaf spot of

cotton, 190.

Eremothecium cymbalariae, 318.
' Foot rot

'

or Mai di gomma, 142.

Fungus parasites ot insects (.-iee Ento-

mogenous Fungi).

Gloeosporium Limetticolum (wither

tip of limes) 142.

Cfreen muscardine fungus (^1/;A(/-

rhlzltim anisopliai), 90, 94, 251,

331, 367.

Hemiieia vastatrix, 123.

Internal disease of cotton bolls in the

West Indies, 318.

Leaf spot (Mycuidca panisitiia').^

Mai di gomma or
'

foot rot ', 142

Marasmius Sacchari, 126, 158,

Melanconium Sacchari, 62.

Melanose IJViomopsis ri/ri), 142.

Metarrhizium anisopliae (green
cardine fungus), 90, 94, 251,

367.

Micrococcus nigrofaciens, 219, 331.

Mycoidea parasitica (leaf spot), 142.

Myriaugium duriaei (black fungus),
283.

Ophionectria coccicola, 94.

Phomopsis citri (' stem-end rot' or

melanose), 142.

Pod disease of Hevea {I'lniophtlicra

Fak-ri), 149.

Poisoning a coco-nut palm, 78.

Porto Rico cane disea.=e ; comparisons,
302.

Preliminary trials with Ciicao thrip.'

fungus. 94-

Pseudomonas citri. 14, 78.

Pj'thiacj'stis citrophthora, 142.— gummosis, 1 42.

Pythium de Baryanum, 5.

Redheaded fungus (Spltacroitilbc

coci('['hila), 283.

Red rot (Colktotrichi(iii fnlcatiim), 62.

Rind fungus of sugar-cane, 62.

Scab or verrucosis {Clrtdosporiiim

dtri), 142.

Scale fungus {dpli'ilospotiiim kcaiiii),

151.

Soil fungi and their activities, 46.

Sphaerostilbe coccophila (red-headed

fungus), 283.

Sporotrichura globuliferuni,24, 155.

Status and treatment of coco-nut bud-

rot, 30.

'Stem end rot' or Melanose {Phomopsis

ii/ri), 142.

Stilbum spp.. 334.

Sugarcane diseases in Pcrto Rico.

158. 286.

Summary of notes on fungi and plant

diseases, 14.

Plant Diseases and Fungus Notes {Con-
eluded):

—
Survey of the year 1916, 126.

Trichoderma Koningi, 46.

L'stulina zonata, 14.

Verticillium heterocladum. 94.

Wither- tip of limes {Glocosponuyn
Limetticoiiim), 142.

Zygorhynchus Vuilleminii, 46.

Plant distribution from Antigua in

1915-16, 108.— — in St. Lucia, 60.
—

growth, methods of increasing, 177,—
importations, Antigua, 175.— —

, Dominica, 174.— —
, St. Lucia, 174.— —
, St. A'incent, 174.—

protection in St Lucia, 377.

Plants, gassing of, 1:

green, intiuence of carbohydratea-
on, 158.— grown in sand cultures, ISO.— in the St. Vincent Botanic Gardens,,
notes on, 79.

—
, insecticidal, from the tropics, 281.— of New Caledonia, 131.—

packed in ict for transportation, 329,—
poisonous to live stock. 345.—

,
root systems of, in connexion with

drought resistance, 24.—
,

seeds and currents in the West
Indies and Azores, 1 55.—

,
senile decay in. 111.

Poisonous fishes in the West Indies, 187.—
lobsters, 79.

Poland-China breed of pigs, prolific
character of, 268.

Pomegranate, the neglected, 291.
Porto Rican blackbird or '

mosambiciue',
U/c/iii/if/sia/t's bmchyptcnis, 250. !

^— —
sugar-cane crop, 82.

Porto Rico, agricultural conditions in,
277.

— —
,

—
progress in. 211.— •—

,
Annatto in, 103.— —

,
efforts to raise hybrid vanillas

in, 92.

!

— —
,

forests of, l."-9.

I

— —
, labour conditions in, 70.

;

— —
. sugar crop of 1917, 412.

Portulacca oleracea ('pussly'), 349.

Potash, banana stalks as a source of,
300.— content of certain trees, plants and
shrubs, 79.— fertilizers manufactured from fel«

spars, 137.— from kelp, 403.

I

—
,

mica schist a possible source of, 28.—
salts, cessation of trade in, 60.

I

— —
, production of from olive oil

residue, 12.—
supplied by farmyard manure, 165.

Potassic manure, seaweed a .source of, 62.

I

Potatoes, cultivation of in the West
Indies, 307.
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Potatoes, economy in using, 59.—
, sweet, breaking up of pasture for

planting, 153.

Potatoes, sweet, in England, 199.

Poultry notes, 157.
—

,
sex ratio in, 328.

Pouteria suavis, 1 74.

Practical agriculture, examinations in

1916, 223.
' Practical Lessons in Tropical Agricul-

ture', 140.

Preparation of yeast, 297.

Preparing sweet pntatoes for meal, 292.

Price of cacao, effect of storage room on,
245.

Prices of essential oils, 361.
— of sugar, 216.

Prickly caterpillar ( Amaranthus spin-

Dsus), 297.
—

pear, whitewash made with, 204.

Prize holdings competitions in Carriacou,
238.— — —

, Grenada, 61, 238.

Production of sweet-orange and lime oil,
j

new method, 41. I

Progress in minor industries of Mont-

serrat, 43.

— —
tropical agriculture, 373.

Proaopis juliflora, 174.

Prosperity of the Falkland Islands, 68.

Pruning, 221.

Psidium guajava (guava), 119-

Psophocarpus tetragonolnbus (Goa or

Manila bean), trial of in .Jamaica, 264.

Pure and applied science, 200.
'

PiLssly' {PiyrUdiuca oleracea\ 349.
j

Putranjiva Roxburghii (Indian olive),'

17.5.
;

Q.
i

Quality of canes damaged by fire, 313-
— —

plantation rubber, 340. \

Quebrachia Lorentzii. 374.

Queen.sland, agiiculture in. \'\~).

—
,

cassava production in, CO.

—
,

lotton cultivation in, 31(>.

—
, divining rod in, 135.

— nut {Macxidaiiiia te^'iiijolia), 175.

—
, papaw grown in, 316.

—
, .sugar growing in, 313.

R
Baiiilall abnormal, in St. Vincent, 79.

in Antigua in 1916, 223.
— Dominica in 1916, 56-

of the British Isles during 1916,
108.

returns, St Lucia, for 1915, 156.

Rajania pleionura (Waw waw or f 'arib

yam), 253.

Rangpur lime in .Moutserrat, 12.

Hats, an easy way to kill, iI2.

— and .sparrows, 233.
- their e.\termination, 207.

^eatl'oreslation in .-intiiiua, 95.

I{ecipe for ginger Seer, 236.

Recipes for making bread with tlour

.substitutes, 299.

Recipe for making coconut butter, 317.
Record of average market prices, 155.

Red Gum {Eucalyptus rostrata), 127.—
pepper trade of South India, 361.

Requirements of the rice plant at differ-

ent .stages of growth, 173.

Research and agricultural education, 26 1 .—
,

— the British Cotton Growing
Association, 173.

--, scientific and industrial, 217.— work in connexion with cotton,
408.

Resistance of budded cottons to disease,
57.

Resources of French and foreign col-

onies in the tropics, 57.

Restrictions on the use of sugar, effect

of, 114.

Rhodes grass (Ch'oris gayana), 12.

Rhodesia, forage crops in, 297.—
, green-dressing crops in, 297-—
,

tobacco industry in, 101.

Rhodesian maize, purchase of by the

Imperial Government, 168.

Rhododendrons growing on limestone

rock, 13.

Rhynochetus jubatus (the kagou), 131.

Rice and provision crops in British

Guiana, production of, 57.

— as an article of diet, 71.— — human food, value of, 71.—
crop in British Guiana, 360.

— — of British India in 1915-16,
268.

— cultivation in Trinidad, encourage-
ment of, 88.

—
exportation from Demerara

hibited, 121.
— flour in Demerara, 101.
—

importation into .Jamaica in 1

236.
— in Trinidad, 213.
—

indu.stry in .Jamaica, 252, 4 1 2.

—
plant, correlative characters of the,

213.
— —

, reijuirements of at different

stages of growth, 173.

Rices, Indian, composition of, 108.

Robusta coffee in St. Lucia, 55.

Root systems of plants in reference

drought re.sistance, 24.

Rotation for cassava, 245.

Rounceval pea [Vigna ungniculata)
St. Vincent, 22.

Roup, 157.

Rubber Hevea, seed selection in

cultivation of, 148.
-

industry, P.riDish, 283.
—

, plantation, ijuality of, 340.

—
production in Germany from indi-

genous weeds. 344.
~

seeds, experimental production of

oil from, 360.

sponge, a new. 60.

pro-

Uo,

to

the

I Rubber, standardized, for Trinidad, 377.

{

—
supply of the United States, 89.

j

Rubia cordifolia, 45.

;

Rural schools, health of, 383.

S.

[Saccharum ciliare, 21, 84.

St. Croix, proposed erection of corn mill

I in, 262,

St. Kitts, agriculture in, addresses an,

264.— —
,

Basseterre central sugar fac-

tory, 197, 356.— —
, exports of sugar from, 51.— —
,

exten.sion of cultivation in,

296.— —
,

items of local interest, 21,

52, 85, 132, 196, 229, 263, 30«. 324,

374, 405.
— —

, sugar-cane varieties in, 413.— —
,

tobacco growing in, 44.

St. Lucia Agricultural and Commercial

Society, 8.— —
,

— credit societies in,

279.
— —

,
Coffea robusta in, 55, 263.

— —
, drought, and food supplies in,

201.
— —

, exportation of animals and

foodstuffs prohibited, 236.
— —

,
food supply in, 12.

— —
,

Government Lime .Juice Fac-

tory, extension of, 87.— —
, items of local interest, 75, 1 16,

164 180, 263. 303, 34i; 398.— —
, Madagascar beans in, 195.

- —
, plant distribution in, 60.

— —
,

—
protection in, 377.

— —
,
—

importation, 174.

— — rainfall returns for 1916. 156.— —
. slaughter of immature cattle

prohibited at, 185.

St. Vincent, abnormal rainfall in, 79.
— —

. acreage under cotton in, 407.
— —

,
additiontl duties on cotton

products in, 220.
—

agricultural credit societies,

214.
— — — department, note on,

124.
— -

, biological factors affecting
cotton production in, 319.

— — Botanic Garden.s, plants in,

notes on, 79.

— —
,
coco-nut cultivation in, 22.

— —
. cotton stainer in. eradicatioii

of native food-plants of, 30, 79, 92.

— -
, exhibition of local foodstuffs

in, 277.
—

, experiments with Lima beans

in, 5.

— -, food-plants of cotton staiuer

in, destruction of, 30,
— — Government granary, 307.
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St. Vincent, ground nut cultivation iu,

22.— —
, improvement of Indian corn

in, 14.— —
. Indian corn cultivation in,

— —
; items of local interest, "20,

75, 8i, 164, 228 278, 311, 341, 375,

399.
•— —

,
local food supplies in, 194.

—
, manurial experiments with

arrowroot in, 125.— —
, minor industries, progress in,

22
—

, peas grown in. 22.

•— —
, plant importation. 174.

—
, storing corn meal in, 100.— —
,

/ 'ictorhi ivgiu. var. trickeri,

in new lily jx)nd, 28-

Sai {Shorea ro/uisfa) seedling-s, 189.

Salads and spinach, 349.

Kale of fertilizers in Sfuth Africa, regu-

lation of, 287.

Salisbury bacon factory, prices paid for

bacon pigs, 172.

Salt industry of the Turlss and Caicos

Islands, 255.

Sauii colic in animals, 270.

culture.'^, plants grown in, IfO.

Sapodilla, or
'

sapoti' (Ai/iras sopoto),— 119.

Sapucaia nut (/tri////V /.ahinKJo), 175.

Sarsaparilla on the London market, 15,

63, 95. 1.59. 191. 223. 255, 287, 3.35.

367, 399.

'Satolite", 380.

School-book, new, dealing with farm

pests, 147.

School of Tropica! Agriculture, Ceylon,
first year's work. 121.

Schools, rural, health of, 3!53.

Science and agriculture. 1 85.

—
. pure and applied, 200.

— in Japan, progress of, 280.

— teaching in the Antigua Grammar
School, 379.

Scieotific and industrial research, 217.

— — — — in Can-

ada, 261,— exploration in Central Africa, 136.

— — — the West Indies,

136.— names, changing, 127.

— societies, conjoint board nf, .'>13.

^e.i Island cotton crop, 1916-17, 27i>.— — market, ."., 22, 3», 54,

—70. i:<6. 118, 134. 1.50, 166, 182, 198.

214,230, 246, 262, 278, 326.342,

358, 390.
— — —

. prohibition of exports
of. 327.

— — —
prospect.-. 131.

iriaa purslane {^Srsi/riiini /'Oi-li(t<uas-

trum). 349.

^^i-arbv SNsteni of milling sugar-cane,
371.

Seaweed as a potassic manure, 62.

Seaweeds, economic uses and possibil-
ities of, 94.

Sechium edule (choco), 359.

Securidaca Lamarckii ('Easter Blossom),
79.

Seed preservation in the tropics, sugges-
tion ~

for, 68. .

— selection in the cultivation of Hevea

rubber, 148.
—

tape, 25.

Seed-corn, storing in Grenada. 276.

Seedlings, relation of green manures to

failure of, 25.

Seed.-, effects of copper sulphate, sodium

carbonate, and sodium chloride upon,
156.

Selection of corn for seed, 406.

Semecarpus anacardium (marking nut),

174.

Senile decay in plants. 111.

Serum treatment, and swine fever, 217.

27^.

Sesuvium portulacastrum (sea purslane),
349.

Settlement scheme for East Indians, 388.

Sex ratio in poultry, 328.

Seychelles, ajowan seed grown in the,

300.—
, coco nut selection in, 163-

Shield-budding of coffee, 205.

Ship worms, wood-boring, 316.

Shorea robu.sta (Sal), 189.

Sicilian lemon industry, 363.

Silk -cotton ixQ^ (Eriiidciidniii itiifnutu-

os,i»i\ 92, 13.^, 283, 30,s.

Silvery -leaved Juniper (fiiiiipcnis pachy-

fhlcin), 79.

Siniulium. transmission of pellagra by.

definitely disproved, 300.

Sisal cultivation in Egypt, possibilities

for, 76.

—
industry in the Bahamas, 316.— waste, fermentation of, 71.

Slaughter of immature cattle prohibited
at St. Lucia, 1.^5.

Society of chemical industrj', annual

reports of, 28 1 .

Sodium carbonate, effects of upon seeds,
156.

— chloride, effects of upon seeds, 156.

Soil aeration and the growth of sal

seedlings, 189.— evolution in volcanic districts, 135.—
protozoa, 171.—
sterilization, 171-

Soils, Antigua, gall patches of, 159.
—

. Hawaiian, phosphate deterniinalions

of, 103.

Soils, heated, studies on, 171.—
,

laterite formation in, 1 13.

Solanum maminosum, 114.

Solar ovens, 251 .

Solid and liquid camphoi trees. 179.

Sonchus oleracus (sow thistle), 3 19.

Sour grass. West Indian, 5

South, F. W,, IfS.

South Africa, fertilizers id, regulation of

sale of, 287.
•— —

, citrus canker in, 190.— —
,
industrial development in, 92.— —

. progressive desiccation in,

393.

South American railways, geography of,
156.

South India, red pepper trade of, 361.
Sow thi-tle (Saitc/itis ii/craa/s), 349.

Spachea perforata, 28, 79.

Spanish ash {//iga luiiriva), 95.

i Sparrows and rats, 233.
I

Specific gravities of fixed oils, determin-
ation of, 140.

I

Spider lily (/fyiiit-/ioca//ii' cx/'aiisd), 7.

Spigelia anthelmia. 203.

i Spondias cytherea (caja mango), 119
I
— dulcis (golden apple), 404.

I

-— lutea (caja). 1 19.

— tuberosa. 391.

jS(|uashes. substitutes for, 333.

j

Standard bread, 4.

Standards for foods, 271.

Steam boilers and fuel in the sugar tac-

tory. 35.

j

Steamship communication between Phila-

I
delphia and the West Indies, 222.

iSterculia caribaea (' Mahoe cochon
'

or

I

' Stave wood'), 308.

Stizolobium aterrimum (Bengal beans),

I

42.— I»eermgianum (white velvet bean)
as a stock food. 316.

I cultivation in Moutserrat, 12, 3.S.

—
pachylobium (tteshy pod bean) cul-

tivation in Montserrat, 12. 38.

j

—
sp. (velvet beans), 42.

I Stock, a weed dangerous to, 203.

I

—
, fish meal as food for, 265,

I
Storage room, effect on price of cacao,

I

245.

Stories in agriculture, 120-

Strainer vine (/,/.#</ n/iiic/n\a), 333.

j

Stiychnos toxifera, 152.
'

Studies in conne.xion with pellagra, 270.
— on heated soils, 171.

;
Sugar beet crop estimate, European, 12.

,

— —
factory in England, proposed

i
erection of. 18^.

Sugar-cane, after-ripening of, 275.

j

—
crop, Porto Kican, 82.

— cultivation, motor tractors used for,

339.
— experiments in the Leeward Islands,

117.— in Antigua, area under different

varieties of, 146.
— — Uganda, 115.

Sugar cane, raising of seedling canes in

Trinidad, 364.
—

, Searby system of milling. 371
—

. toni cane per ton sugar, 11.

— varieties in St. Kitts, 413.

i
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Sugar committee, internationaj, 377.

—
crop, Hawaiian, of 1916, 69.

— — of Porto Rico, 1917. 412.— effect of restrictions on use of,

114— estate economy, 275.

-— estate.s, absorption and loss of nitro-
'

gen in connexion with, 19.

— exports from St. Kitts, •")!.

— — — the Philippines, 220.— factory, a modern Caban, .339.

— —
,

steam boilers and fuel in.

3.5.

•—
. glycerine made from, 316.

— growing in Queensland, 313.
—

, high price of, 175.

•— Industry Agricultural Bank, Bar-

bados, 247.

— —
, .Jamaica, central factories for,

151.
—

,

—
, development of, 169.

.— — in Mauritius, 1917, 236.
— — the Tnited Provinces,

India, 151.

— —
, Japanese, 259.

— —
, po.ssible uses of by-products

of, 323.— — review of the work of two
West Indian sugar factories, 356.

.— — — sugar crop prospects for

1918, 413.

•— manufacture, Glasgow School of,

88.— — in Eastern Bolivia, 204.

— market, 295, 319, 357.

-—
prices, 216.

— production in the West Indies,

extension of, 140.

.—
, purchase of, in New Nork, 371.

— situation in Cuba, serious, 115.
j— technologists, Briti.sh, 216.

Sugars, reducing, precipitation of by
basic acetate of lead, 29.

Sunn hemp {Cn>/alaria Ji/naa), 18,

297.

Supply of ground provisions at Barbados,

137. — pure milk, 237.

Suspension of the
' Kew Bulletin

',
217.

Sweet orange oil, new method in pro-

duction of, 41.

potato (Batati.is niii/is), 199.

— meal, how to prepare, 292.

— — used in bread making,
59.

_ — slicer, 292.

Sweet potatoes, breaking up of pasture

for planting, 153.

-- in England, 199.

—
,

nutritive value of, 117.

5weet potatoes, preparing for meal, 292.

iwietenia macrophylla (Honduras ma-

hogany), 92.

niahagoni (mahogany), 95.

wine fever and serum treatment, 217.

—
,

or hog cholera, 37S.

Sword bean {Caiiava/ia ciisifon/iis),

good cover crop, 37.
— —

(
—

;;hJ/ata), 94.— —
(
— —

), as a food

plant, 61.

Tamarind {Taiiian'/niiis iiidkus), 95, 119.

Tamarinds on the London market, 191,

255, 287, 335, 367.

Tamarindus indicus (tamarind), 95, 119.

Tannias, uses of, 398.

Tannin, a West Indian source of. 213.

Tanning extract from dividivi pods, 364^—
possibilities in Antigua, 329.

Taylor, P., 395.

Tea, exports from Jamaica, 1915, 364.

Teak ( Tectona ::;raiidls) seeds, new supply
in Trinidad, 28.

Tecoma leuco.xylon (white ctdar), 372.

Tectona grandis seeds, new supply in

in Trinidad, 28.

Tephrosia Candida, a yood cover crop,

37.

•—
purpurea, a dye plant, 75.

—
Vogelii, 93, 175.

Terminalia catappa (Indian almond), 26.

Terra-cotta Bougainvillaea (Boiigaln-

vi7/aea s/^ir/ah't/s, var. lat,rita), 79.

Theobroiua Cacao (cacao), 7, 172.

Thespesia populnea ('John Bull' tree),

13S, 283, 308.

Thurberia thespesioides (wild cotton

plant of Arizona), 23.

Thymol, use of in treatment of hook-

worm, 92.

Ticks in the West Indies, control of, 95.

Tithymalus Peplus. 344.

Tobacco growing in St. Kitts, 44.

—
industry in Rhodesia, 101.

a Transmi.ssibility of pellagra, 233.

Transportation of bay seed to Egypt,
197.— —

plants packed in ^iee,.

329.

Triboma bicolor, 172.

Tricholena rosea (Natal grass), 361.

Trinidad, agricultural and industrial

exhibition in, 248.—
,

— banks in, 140.
—

,
— credit in, 167.—

,
—

exports from, 31.—
, breeding of live stock in, 60.—
, agricultural instruction in element-

ary schools of, 44, 232.—
, exports from, 268.—

fisheries, protection of, 251.—
, froghoppers in, control of, 364.

— Government experiment farms, 12.— —
experimental estate, 355.—

, growing of ground provisions in,

167.—
, raising of seedling canes in, 364.—
,

rice cultivation in, 88, 213.
—

, standardized rubber for, 377.
—

, teak seeds in, 28.

Tropical agriculture, careers in, 281.— —
, progress in, 373.

— produce and the United States

103.

Tropics, agricultural colleges for the,

45, 392.
—

, insecticidal plants from, 281.—
, peach trees in, 297.—
, preservation of vegetable seeds in,
98.

—
,

wheat cultivation in, 114.

Tuberculosis among hogs, 252.— in the horse, 268.

Tung or China wood-oil plant {Aleu-
rites fordii), 174.

Turks and Caicos Islands, salt industry
of, 255.— Islands Agricultural Society, 216.— —, shallow-water fi.sheries of,

163.

Turmeric {Curcuma longa), 412.

Tobago tobacco, commercial value of, 99.
|
Tyrannus rostratus (' Pipiri

'

or ' Hawk^

Tomatoes, 293, 349

Topee Tambou {Calathea Alhuva), 253,

364.

Tortola, agriculture in, state of, 47.

—
,

hurricane relief in, 89-

—
,

items of local interest, 229, 311,

358,37.5, 405.

Tractors, agricultural, trial of in Eng-

land, 190.— and motor trucks in Hawaii, 396.

— in agriculture, 270.

Trade and agriculture of Jamaica,

191.5-16, 70.— between Canada and the West

Indies, 207.— of British Guiana in 1915, 328-

— — the I'nited Kingdom for 1916,

123.

beater '), 309.

U.

Ucar tree (Bucida buceras), 330.

Uganda, cacao cultivation in, 348.
—

,
coffee in, 123.

—
,

cotton in, 123.
—

,

—
crop of, 86.

—
, sugar-cane in, 115.

United Kingdom, price of bread iu, i36.— —
,

trade for 1916, 123

United Provinces, India, sugar indastry
in, 151.

Knited States and tropical produce, 105
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United States, cotton outlook

1917-18, 407.
— —

. eradication of

mouth disease in, 284-
— —

, ground nuts in, 227.
— —

. Parthenium argentatum

probable source of rubber in, 28.

— — rubber supply, 89.

— —
. vocational education

2S5.

University degree in horticulture. 249.

forlWastage in manure, 259. I

I Waste paper utilized for heating pur-
foot-and- poses, 39.

I

Waste wood, utilization of. 333,
|

Water-lilies ( J^icioria regta, var. triikeri)
j

at St Vincent, 28. |

I

Watkins, F. H., 246, 258.
\

Watts, >ir Francis, 51, 172, 182, 264.
|

in, ! Waw-waw or Carib yam (Rajania
|

I pleionura,) 253.
;

! Weed, a noxious, 297.
j

Usies, industrial, of cotton-

T'tilization of waste wood.

V.

262.

33:

Value of fibre.s, j)resent, 329.

Vanilla heans. curing, 126.

Vanillas, hybrid, efforts to raise in Porto

Rio, 92

Varieties, commercial, of Alfalfa, 140.

Vegetable dyes of India, 45.

—
ivory-meal, feeding value of, 8.— seed, deterioration of in the tropics,

68.— seeds in the tropics, preservation
of, 198.

Vegetable.s, home drying of, 343.

Velvet beans {Stivlobium %^.). 42.

— —
, white (Strz<ilol>iu»i Peeringi-

anuni). as a stock food, 316.

Venus fly-trap {Didiuua muscipula). 329,

Veterinaty rt^port from ,'\ntigua, 411

Viability of kiln-dried corn, 59

Victoria regia, var trickeri (water-

lilies) at ^ t. Vincent, 28.

Vieques, Bora of, 300.

Virgin Gorda. molybdeniun ore in. 28.

Virgin Islands, deforestation in, 55.

—
,
items of local interest, 52,

75, 117, 132, 164,229, 278,311.— -^ of the United States, 235.

Vitauiiues in bread, 214.

Vilis vulpina, ill.

Vocational education in the United

!5t:ltCs, 28.'').

Volcanic ilistricts. soil evolution in. 135.

and
w.
hangings,Wall papers

for, 188.

Walnut {Andira incrniis), 95

Wampie {Clansenia 7fii?npi),

best colour

282,

— dangerous to stock, 20."i.

Weeds in care fields, new method of

killing, 394.
—

, indigenous, production of rubber

from, 344.
,—

, machine for eradicating by burning, |

329. 1

Weight of grain, new apparatus for

testing, 9.
i

'VVe.st Africa', 1.50.
\

West Africa, cotton crop of, 86. i

West Indian agricultural departments,
|

growth of, 73. t

— —
agriculture, interest in, 73.

— - A.ssociated (Chamber of Com-
1

merce. 185.

'West Indian Bulletin', cotton and fibre I

papers in, 153.

I— ~ —
, Vol. \V1., No. 2,

! 104.

— — —
,

Vol. XVI. No. 3,!

! 312
I

jWest Indian cotton on the Liverpool
market, 3, 38, 54,86, 134, 150, 166,

j

214, 246, 262, 278, 326. I

I

— — food supply, 15, 62,— — .sour glass, 5.

I

— — source of tannin, 213.

I

West Indies, a new grass in, 381.
— and Canada, trade betwei ii,

207.
— — Mr. .Joseph Chamberlain,

18.5.

— —
Philadelphia, steamship

communication between, 222.
—

, coaling in, 265.
—

, cotton exports from, 102,

198, 294, 381.
—

, cultivation of potatoes in,

307.
—

, diminishing freight facilities,

1-59.

West Indies, exportation of molasses from,
227.

— —
e->; tension of sugar produc

tion in. 140.— —
, foodstuffs commonly con-

sumed in, analyses of, 51.— —
, gras.ses of, 365— —
, growing Canavalias for food

in, 94.
— —

, poisonous fishes in, 187.— —
, raising lettuce seed in 99— —
, raw materials for paper

manufacture possibly obtainable from
34S.

— —
. scientific e.xploration in, 1 36.— —
, ticks in, control of, 95.

Wheat cultivation in the tropics, 114.— flour, substitute for in Dominica
100.

—
, price of, 309.

—
supply. Hritish-grown, increa.sing

222.

White cedar (Tecoma leucoxylon), 372.— velvet bean (Stizolobium Dceringi-
ammi) as a stock food, 316.

cultivation in Montserrat, 12, 38.

Whitewash made with prickly pear, 204.
Wild cotton plant of Arizona (Thurbcria.

tliespesiouies), 23

Windward Islands, importation of cotton.

.seed prohibited. 214.

Wisley laboratory, 255.

Wolstenholme and Holland, Me-ssrs, 3,.

38, 54, 86, 134. l.")0. 166, 214. 246,
262. 278, 326.

Women and agriculture in Great Britain,
56.

Wood boring ship worms, 316.

Wool spun from glass. 345.

Woolly pyrol (P/iaseohis tniingo), 42.

World's i)roduction of cacao, 363.

Wrightia tinctoria. 1;")

Y.
Year-book of the Ceylon Agrionltural

Society, 1917-18. 121.

Yea.st bread, 299.
—

, preparation of, 297.

Ziziphus Joazeiro (juaj, 391.

—
.iujiiba (jujube tree), 391.



THE AGRICULTURAL NEWS.

We are buyers of ^^

COTTON SEED
And w^e are prepared to buy year after year

THE WHOLE PRODUCE OF THE

WEST INDIES.

Beins" possessed of ample financial resources and having first-

class connections in all the primary markets of the world we are

able to ( ffer the highest inducements to our clients. WE CON-
SIDER NO TRANSACTION COMPLETE UNLESS BOTH PARTIES
TO IT ARE ENTIRELY SATISFIED, and in pursuance of that /
Policy we invariably pay the highest pices compatible with the'"\
conditions obtaining; fVom time to time; and moreover we are

ready to ma'^e all such payments Avhen, where, -and_how our
'

clients instruct us. If payment is ref^uired m Londo!^ New Yor|^^
or anywhere else, we can arrange it; if goods are lO be

ship?^ed
in exchange it is our pleasure to do so, and, our buyiiig mcili-

ties enable us to acquire such goods at rock bottom priceg'.

In addition to our business of Cotton Seed Crushing>; YfE DO
A G-ENERAL IMPORTING AND EXPORTINQ TRADE- copsp,-

quently we are open to handle any possible transaC

CONSULT US UPON AUY MATTER ON WHICH
REQUIRE ASSiSTAr^GE, AND LET US SEt

WE CANNOT BE OF SERVICE TO YOl

— »i'e:ioc»—n"

EST THORNE, LTD. BARBAD
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THE BEST MANURE FOR COLONIAL USE
IS

Dissolved (Soluble) Gruano
FOR SUOAl^-OAlNrE A^IN^D G^EJSERAL USE.

TRADE y^^^^ MARK.

n

APPLY TO LOCAL ASENTS OK DIRECl TO

The Anglo-Continental Guano

Works, Ltd,
Dock House, Biiliter Street, London, E.G.

Barbados Ag-ents: James A. Lynch & Co., Ltd., Bridg^etown.

THE BARBADOS
CO-OPERATIVE COTTON FACTORY, LIMITED.

WE HAYE BEEN BUYINa

"^Vest Indian Cotton Seed
d, oast eight years, and we are prepared to continue purchasing same at

hMOr EST POSSIBLE PRICES IN THE FUTURE.
^Our metho'^s^of -ing this business ai^e too well known to our friends to need any further

^mment. ^'u 'c '^ plantation supply business places us in a position to continue to

-Mto .firtv raei entrusted to us to the best advantage.
"

ITERESlo OF OUR WEST INDIAN FRIENDS ARE OURS
AT ALL TIMES.

F»LEASE GAEL ON US.
THE BARBADOS CO-OPERATIV£

COTTON FACTORY, LTD.,
BARBADOS.

Printed at Office of Ajrkvlturfj'. Reporter, 4, High Street Bridgetown, Barbados.
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