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| ERRATA -IN “VOL. "XVI, 

55” for Rubusta coffee, read ‘ Robusta cotfee.” 
Page 92  , Eriodendon anfractuosum, read ‘Eriodendron anfractuosum. 

‘ Page 94 ., Cavavalia ensiformis, vcad ‘ Canavalia ensiformis.’ 
— Page 119 . Annona squamosa, annona salymanni, read ‘ Auona squamoga, 

Paye 163, Borassus flabellifornis, reud ‘ Borassus flabelliformis.’ 
Page 2158, Acacia arabica, read ‘ Aaccia farnesiana, 
Page 235 ., W. partinens, read ‘ W. pertinens,’ 
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HISTORY OF 

Coopers. CATTLE Dr 
FOR THE DESTRUCTION OF TICKS 

+ CATTLE TICK 
RS FEMALE 

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-infested areas. 

It was 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 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 in 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 ticks 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. 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 

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

ace 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 isa principle of the “Cooper” business not to put on the market an article upon which the reputation of the Firm 

dannot 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 

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 which, 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 WEST INDIAN AGENTS; 

Has received the official approval of the following Countries: ST. KITTS: S. L. Horsford & Co. als Bennett, Bryson & Ce. 
AMAICA: D. Co., Ki ; 

Qaion of South Africa, Northern Rhodesia, Brazil, Basutolaad, : GRENADA? SEaereon, Haneey tae <i 
BARBADOS: Barbados Co-operative Cotton Co., Ltd, Nyasaland, Swaziland, Southern Rhodesia, Madagascar, BAHAMAS. Waititesaam, Nascee, 

@ritish East Africa, German East Africa, Portuguese East Africa, TRINIDAD: T. Geddes Grant, Port of Spain. 
BRITISH GUIANA: Sandbach, Parker & Co. 

Portuguese West Africa, Egyot, Argentine Republic, Queensland, ST. VINCENT: Corea & Co., Ginrstawn. NEVIS: ca Malone. 
United States of Amer: th Wal DANISH WEST INDIES: A. Schmiegelow, St. Croix. 

: ey NewsSemrs ce MONTSERRAT: W. Llewellyn Wall. DOMINICA: Hon.H. A. Prampton, 
Northern Territory of Australia. ST. LUCIA: Barnard Sons & Co., Castries. 

Manufacturers: WILLIAM COOPER & NEPHEWS, Berkhamsted, England. 
BRANCHES: Terento, Chicago, Sydaey, Melbeurse, Auckland, Buenos Aires, Monte Video, Punta Arenas, East London, Odessa 
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made to imerease the amount of food produced on 
CONTENTS. plantations, and by the peasantry.* 

— With the improvement in the agricultural condi- 

Pick Pace, tons of the West Indies which took place soon after 
; Palate. this period, notably by the revival of the sugar industry 

Agriculture, Home Practice =| Lima Beans, Experiments : aS EAS 
Ba 9|  with.in St. Vincent ... 5 nd the introduction of cotton cultivation, 

Bread Diluted with Sweet. Market Reports ... ... 16  waslargely directed to the production of staples for 
) Ga : : : : 

Batato Meal aa Ce eet | Rew Va pose al ar ; export, and the production of home-grown food again 
Bread, Standard |. ... 4| Notes and Comments |.. 8 passed into a condition of comparative neglect. 
Department News ... ... 6 | Palin Kernel Cake as a 
Food Supplies, Local Prot Feeding Stuff ... ... 7 =n : ifr 4 ; ” : 
dncuonOr 1. er. at" Pic Ramps WIN Ee 19 The possible restriction of the importations of food 

Gleanings ... ... .-. «-. 12 | Plant Diseases:— supplies on account of the disturbed conditions arising 
Gold Coast, The Fi Summary of Notes on 
Grain, New Apparatus for Fungi and Plant Dis- 

Testing Weight of ... 9 | CASCH Meee nce. Weocdelscet 14. 
Indian Corn in St. Vin- St. Lucia Agricultural 

cent, Improvement of ... 14 and Commercial Society 8 
Sea Island Cotton Market... 3 
Tons Cane per Ton Sugar 11 

Insect Notes:— 
The Spiny Citrus White 
Fly—A Potential Vegetable-lvory Meal, 
Pest of Citrus Trees... 10 Feeding Value of... ... 8 

Jamaica and the Food West Indian Products AS 
Supply Question ... ... 6 West Indian Sour Grass... 5 

Local Production of Food Supplies. 

N the depressed conditions prevailing in the 

West Indies about the years 1900 to 1903, 

a considerable amount of attention was given 

by officers of the Agricultural Departments and by 
planters, to questions pertaining to the production of 

increased quantities of food within the West Indies 
themselves, partly with a view to finding remunerative 

occupation for the labouring class, and partly in the 
hope of profitably raising crops in substitution for 

imported materials. Departmental publications have 

frequent reference to the matter, and many efforts were 

from the war has caused thoughtful people once more to 

turn attention to this subject, and to urge the necessity 

for action in order to preserve the comfort and safety 
of the general population of these islands, including all 

classes. ‘The problem now wears a different aspect, and 

requires to be looked at from a different point of view. 

At the present moment practically all West Indian 

staple products are bringing high prices and there is no 
superabundance of labour to produce them, consequently 
planters are rather impelled to give all the attention 
they can to the production of these profitable staples, 

and find some difficulty in getting as much done in this 

direction as they could wish. In these circumstances 

there is a tendency to shirk the question of producing 

food crops, and to suggest that this matter is one which 

should have the consideration mainly of the peasant 

cultivator. The the other hand, won- 

ders why he should be urged todo what the planter 
Progress is, therefore, far from rapid, and there 

remains an undue dependence upon imported foods 

peasant, on 

avoids, 

*See West Indian Bulletin, 
pp. 9 and 206. 

The general outlook on this subject is well indicated in 
the article in the Agricultural News, Vol, I, p. 225 

Vols. I, p. 270; II, p. 293; IIT, 
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which may entail unpleasant consequences in the near 
future. It may reasonably be urged that the question 
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 

Jabourers 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 cireum- 

stances where it may be grown to advantage: ditferent 
islands present very different conditions when regarded 
from the point of view of the suitability of producing 

certain crops. 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 islands, not to 
speak of the importance of the matter from the point 

of view of exports, has not received the attention which 
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 tor 

the raising of pigs upon pastures, or penned upon 
-cultivated ground, and that there are large areas in many 
islands where work of this kind could be carried on 
to advantage. 

Amongst the obstacles that stand in the way of 

-adequate production of West Indian food supplies are 
the difficulties incidental to storage and to distribution. 
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 quickly; at 

the same time the facilities for distribution are defec- 

tive, consequently waste may ensue and the cultivators’ 

efforts be discouraged. 

are difficult to store on account of their liability to 

Again, locally grown grains 

become mouldy and to be attacked by insecits-—real 

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 

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 
preparation 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. , 

on co-operative lines*. 

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 suecess 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 difficulty 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 adequate 

introduction — of meals into common use. 
One form of use which is easy and economical, and 

which forcibly appeals at the present moment, is to mix 

certain meals with wheat flour in the making of bread. 
This idea is not a new one: indeed it is extremely old, 

new 

and one of which the legislation of various countries 
has taken cognizance. Experiments 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, 

* Agricultural News (Antigua), Vols. XIV, pp. 53, 75 and 
169; XV, p. 292; (St. Vincent), Vols, XIV, p.100; XV, p. 381, 
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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 
a decreased demand for imported flour 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 Guiana. The 
most notable is the development of the important rice 
industry of British Guiana, whereby that Colony 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 9,230 tons 

valued at some £134,967: 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 islands, for rice 

appears to be intimately associated with Kast 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 quantity which would be 

capable of producing some 75,300 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 
present made as full use of as is possible and desirable. 

Another addition to the food supply arises from 

the increased cultivation of coco-nuts. Coco-nut oil is a 

valuable article of food, while the meal remaining afcer 

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

lias the advantage, not possessed by cotton-seed meal, 

that it may be used as food for pigs, and 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 Island cotton. but expect 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 225 bales, sales 78 bales. All of 
the limited offerings of Fine were taken at 52c., and of 
Extra Fine at 55c. to 56c., but at the close of the week with 
advanced quotations in Savannah, Factors have advanced 
their prices $c. to le. Consequently quotations are advanced 
for — 

Fine to 52hc. to 53c.=54c. to 541c, landed, 
Extra Fine to ; 56c. =57ke, 

There have been no sales as yet of planters’ crop lots of 
Extra Fine. 

GEORGIAS AND FLoRIDAS. 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 lc. higher. The shipments to the mills you will 
note are very large, notwithstanding the embargo on freight 
by the New Haven Railroad, the total this week from Savan- 
nah being 3,312 bales, and from Jacksonville 2,236 bales, 
aggregating 5,548 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:— 

GEORGIAS AND FLORIDAS, 

Extra Choice and Fancy 52c. to 53c =534e to 544c. landed. 
Choice and Extra Choice 52e. =53ke. 4 

The exports from Savannah for the week were, ty 
Liverpool 100 bales, Southern Mills 109 bales, Northern 
Mills 3,103 bales, and from Jacksonville to Northern Mills 
2,236 bales. 



4 THE AGRICULTURAL NEWS. JANUARY 13, 1917, 

STANDARD BRBAD. 

The high price of bread in the West Indies at the 
present time, and the possibility of a shortage of flour 
in the future, make the following article appearing in 
Nature for November 23, both interesting and impor- 
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 certainty 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 rather more than 70 per,cent. of its weight of flour, 
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 flour from wheat, which 
would increase the amount of flour by about 84 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-b. loaf for 
every inhabitant of the United 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 bb. of 80 per cent. 
bread is rather less than the amount digested from 1b. of 70 
per cent. 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 
substantially increased by the adoption of the 80 per cent. 
standard because the content of 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 otfals 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 co-operation of Mr, R. 8. Mendes, on 
the recommendation of the Central Board for Co-operative 
Organizations. 

For the purpose of these experiments, a quantity of sweet 
potato meal was prepared in the Government laboratory, 
Antigua. 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. 

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-yellow 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 is 

Series B: 
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known to possess a higher percentage of nitrogenous matter 
than potato flour. 

In this connexion reference might be made to results of 
experiments which were carried out in the West Indies in the 
preparation of sweet potato meal, and published in the IWest 
Indian Bulletin, Vol. U1, pp. 292-8. Analysesof samples of dried 
potato meal showed that the meal is deficient in flesh-forming 
nutrients. ‘he point is whether the experiments now in progress 
in the Leeward Islands might not be extended and directed 
towards ascertainivg if the known deficiency in pr teid matter 
in the sweet potato meal cannot be counterbalanced by 
supplementing it with bean flour or pea flour, which is 
known to be rich in nitrogenous constituents. Might nos 
trials be made of an admixture, say, of wheat flour 2 parts, 

sweet potato meal 2 parts, bean meal 1 part or less; or, wheat 
flour 3 parts, corn meal 2 parts, bean meal | 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. Itis worthy of consideration whcther it might not 
be well to institute trials on alarge scale with a view to 
popularizing bread made in this way, thereby reducing the 
Jarge importations of wheat flour, axd at the same time 
providing a nutritive diet for the people. 

EXPERIMENTS WITH LIMA BEANS IN 

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

past year, and trials have been made of the following 
varieties: (lL) St. Vincent Native Pole, (2) Barbados Native 
Pole, (3) Barbnda 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, (!0) Large White Pole Lima, 
(11) King of the Garden. Of these Nos. 4 to 11 were from 
the United 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- 
off fungus similar to Pythiwa de Baryanum. 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 the following conclusions: — 

The varieties of Lima beans indigenous to the West 

Indies germinated better, and were no7 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 bat 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 
of pod-droppins in Lima beans seems closely allied to that 
of 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 differences in constitutional liability to 

boll-shedding. Similar differences 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, Henderson’s Bush Lima matures in from sixty-eight 
to seventy-seven days, while St. Vincent Native takes from 
110 to 120 days. 

A report has been received from Bequia that a piece of 
ground of approximately 4-acre in area, planted in Barbuda 
beans, which were allowed to run on cassava, yielded over 
300 tb. 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 behavionr of the different varieties of Lima beans from 
a physiological stand-point, combined with selection, wil 
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, 1915-16.) 

WEST INDIAN SOUR GRASS. 

The Director of the Royal Botanic Gardens, Kew, 
has kindly communicated to the Commissioner of 
Agriculture a memorandum by Dr. O. Stapf.on the 
question 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 179 of Volume XV of this Journal. 
The memorandum states:— 

Mr. Maiden has been good enough to send a report by 
Mr. Cheel, one of his assistants, on the Australian Andropo- 
goneae which have been connected by various authors with 
Andropogon pertusus, 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 pertusus of India does not occur in Australia, 
and he considers the A. pertusus of the Flora Australi- 
ensis and Australian authors to be an endemic species 
identical with Hackel’s A. intermedius, var. decipiens. This 

he proposes to call A. decrpiens, and he limits its area. to 

Northern New South Wales and Queensland I have not refer- 
red to Hackel’s A. intermedius, var. decipiens 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 decipiens 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 name Andropogon punctatus, Roxb, 
with the annotation ‘good fodder’, Messrs. Maiden and 
Ckeel have no further observation to make, but they, too, 
refer it to A. intermedius (I called it A. intermedius, var. 

pabularis 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 
far as the origin of Barbados Sour Grass (dmphilophis 
intermedius, var, acidula of 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 
Journal of the Jumuaica Agricultural Society for 
October 1916, and is reproduced below:— 

In a time like this, every available corner of the holding 
should be planted with some crop yielding food. Corn, peas, 
beans, and sweet potatoes, are the quickest and most useful 

foods. Foodstutis 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 sea 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 lost our supply of bananas for a year, a most important 
food tous. When the war began we used to say that if the 
enemy's ships did interfere with our imports and exports, we 
had always 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 béen 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 consecutive 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 bushels of first class seed corn—all that could be secured 
—anda 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 possible. - 

GUINEA CORN. We are very much disappointed that 
there las not been a better demand for Guinea corn for 
planting, but we suppose because of the good seasons in the 
ordinarily dry districts, planters are growing country corn. 
Still suppose we have drought 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 in 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 Apri! next. 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 POTATOES. 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. 

GARDEN. Everyone should try to grow vegetables like 
cabbages, turnips, carrots, beets, spinach, parsley, tomatoes, 
ete. They are good for sale in towns, add variety to the food 
in the house, and are good for the health. Make the seed beds 
tine, 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 lighter the covering 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 drills 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 soil, press down again, and if heavy rains are 
likely to be hurtin] put a thin covering of fine trash over the 
drills. This gives the little seedsa wood start in fine soil. 
By the time they 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 yrow, scrape 
a little earth into them to support them. 

In gardening on a small scale, it is useful to use seed 
boxes. Get from the shop some condensed 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 boxes have the 
advantage of allowing early planting safely, as they can be 
shifted under cover if heavy October rains come on, which 
might wash out the tender sprouting seedlings from the seed 
beds in the open. Such seeds as :omato, cabbage and ochro 
are usually the better for tra:spl.nting; although turnip, 
carrot and beet are often transplanted here, they are better 
sown thinly where they are to grow 

rowLs Eggs will likely be dearer too, because many 
having no spare food for their fowls have cut down their 
number, 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. Milk has always been dear in 
Kingston—6d. a quart; in the country it was always cheap 
where sold at 37. Beef still remains at 6d. per tb and goat 
mutton at 6d. per tb., but pork is 7d. per Ib. in Kingston 
In small country towns beef and goat mutton are 4hd., but 
pork is 6d., even 7d. per Ib. Pig feeding is scarce because 
we have no bananas, so that pigs will be scarce too until this 
food becomes plentiful. 

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

DEPARTMENT NEWS. 

Dr. J. C. Hutson, B.A., Ph. D., Acting Entomologist 
on the statf of the Inperial Department of Agriculture, 
who left Barbados on December 29, 1916, on an official 
visit to Grenada, returned to Barbados on January 11, 

Mr. W. R. Dunlop, the Scientific Assistant, also 
retursed trom a visit to Trinidad on January 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 Garden (Vol. 9, No. 54) prove, 
not only because it comprises a descriptive guide to the 
grounds, buildings, and collections of the New York Botanical 
Garden, but inasmuch as the collections in the conservatories 
and flower gardens, which are ranged in different compart- 
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 (Acrocomia media) of 
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 bimboos, which 
belong to the grass family, the most noteworthy of 
them being the Chinese bamboo (Bambusa vulgaris). 
Among the specimens illustrating monocotyledonous plants 
of tropical regions are included the amaryllis family, 
which is represented by a number of species of the spider 
lily (Hymenocallis) bearing large white flowers, the common- 
est being Hymenocallis expansa from the sandy 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 brought together many 
kinds of large tropical plants, the collection includes species 
of fig (Ficus elasteca) and cacao (Theobroma 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 (Avtocarpus 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 Nopalea coceinellifera, 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. 11 
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 coco-nut 
(Lodoicea maldivica), a native of the Seychelles [slands, 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 fibres, 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 Nicotiana) from 
different parts of America; beverages, represented by both 

the nonalcoholic and the alcoholic, including chocolate; 
fixed oils and volatile oils, including castor oil, and cotton 
oil; starches, including arrowroot, sweet potato four, 
banana flour, ete.; and sugars. 

PALM KERNEL CAKE AS A FEEDING 

STUFF. 

The Journal of the Board of Agriculture of England 
and Wales publishes the following results as to the success 
obtained with this new feeding stuff in Great Britian: — 

PALATABILITY.—(a) The initial difficulty of securing 
a satisfactory consumption of palm kernel cake by cattle or 
sheep is due less to unattractive flavour or aroma than to 
physical difficulties of mastication and swallowing, which 
arise probably from the characteristic ‘grittiness’ of the 
cake. With reasonable care in introducing the cake into 
rations this difficulty soon ceases to be of practical significance, 
although the rate of consumption is much slower than with 
other commonly used cakes. 

(b) The difticulty 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 PROPERTIES.—(a) Palm kernel cake has been 
kept alongside other cakesin the farm store for six months 
and showed neither in outward characteristics nor in com- 
position any 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. 

DIGESTIBILITY.—(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 farmer’s disposal. 

(b) Estimates based upon the results of the experiments 
indicate that the palm kernel cake used was worth 35 
per cent. more, and the extracted palm kernel meal 23 
per cent. more than the Egyptian undecorticated cotton-seed 
cake used. 

INFLUENCE UPON MILK SECKETION.—(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 evening 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 MILK-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 composition 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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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 experiments 
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 
citius white fly—a potential pest of citrus trees. 

Plant Diseases comprise a summary of notes on 

fungi and plant diseases published during 1916, 

St. Lucia Agricultural and Commercial Society. 

The Voice of St Lueia tor December 9 contains 
a report on the meeting of this Society held on Tuesday, 
November 28. The proceedings were opened by His 
Honour the Administrator. The first matter discussed 
were the recommendations of the Paris Economic 
Conference, and a Resolution was passed adopting the 
views of the Conference. The next matter considered 
was that the Society should become a member of the 
Associated Chamber, of Commerce 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 question 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 off to 
work on the road scheme. Another member felt it was 
dueina 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 asked 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. 

Feeding Value of Vegetable-Ivory Meal. 

The Journal of Agricultural Research tor Novew- 
ber 13,1916, 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 1t is commonly 
known in commerce, is the seed or nut of the palm-like 
plant Phytelephas 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 manutacture a consid- 
erable portion of the nut is wasted in the form of saw- 
dust, chips, and turnings. g In foreign countries this 
waste has been mixed with other ingredients to 
used asa cattle food. In the last few years consider- 
able attention has been attracted in the United States 
to the enormous amount of waste material produced 
by ivory button factories, and many attempts have 
been made to discover a practical use tor the material, 
aside from fuel. The exyeriments referred to above 

were undertaken with that object in view, attention 
being directed chietly to the feeding value of vegetabl« 

ivory meal. Following are some of the importan’s 
conclusions arrived at:— 

be 

‘Analyses show vegetable ivory to be carbohydrate 
in nature, containing about 5 per cent. of protein, and 
75 per cent. of nitrogen-free extract. Fat and mineral 
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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: 34 per cent. of the dry matter and 92 per 
cent. of the nitrogen-free extract were digested. 

‘All the carbohydrates appeared to have been 
hydrolyzed and absorbed in the digestive tract. 

‘Cows ate the material when mixed with other 
feed, without evidence of digestive disturbances. They 
refused toeat it fed by itself. 

‘When fed as an addition toa basal ration, the 
increase in milk was sufficient to indicate its positive 
value asa 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 supplementary feeding stuff for live stock. 

Home Practice in Agriculture. 

The following summary of a paper which appears 
in Bulletin No. #85, United States Department 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 study 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 reports, essays, exhibits and other 
-eyidence 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 
honest endeavour 
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, 1t will be best to use the 
most available records of man labour, modified as to 

rank should depend on evidences of 
and thoughtful application of 
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relative difficulty, number of new operations involved, 
and other factors. These estimates may 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 No. 472, 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 
intocommerce 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 importaace 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 overflow 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 balancing the special 
beam. Another illustrates the side view, showing the 
beam swung to the right, and the hopper and test kettle 
in place ready for filling the kettle. 

Pig-Raising. 

In the last issue we published notes to show that very 
little is bemg 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 in 
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 
Agricultural News on the shortage of pigs, Zropical 
Infe 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 foodstutts like coco-nut cake. 
The pigs would need be penned, and some kind of 
quarantine station would be necessary ior isolating 
infected animals in the event of disease breaking out. 
Efforts should be made to secure the best bred animals 
possible, for, as /ropical 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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THE SPINY CITRUS WHITE FLY.—A 

POTENTIAL PEST OF CITRUS TREES. 

A paper was recently published in the Journal of Agii- 

culturat Research, Vol. V1, 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 flies which were pre- 

viously known to attack the orange, with three new 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 Jamacia, the Bahama Islands, and Cuba. 

This insect is known as the Spiny Citrus White Fly 

(Aleurocanthus woglumi, Ashby), although it bears other 

common names in the different localities where it is 

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

above paper, whie 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 R.S8. 

Woglum 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 1915 specimens 

were received at the Bureau of Entomology in Washington 

from Colonel C. Kitchener near Kingston, and more 

material was sent in 1914 by Colonel Kitchener and Mr. 8. F. 

Ashby, Microbiologist at the Jamaica Department of 

Agriculture. The latter was the first to describe this insect. 

which therefore bears his name after it. Ashby considers 

that this insect has been introduced into Jamaica on the 

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

Ritchie, late Government Entomologist of Jamaica, in his 

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

thus woglum?) 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.’ Ritchie 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 flies 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 Agriculturai Experiment Station. This 

material was forwarded to Ashby in Jamaica, identified by 

him as Alewrocanthus woglum?, 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 Washington. 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 the 

Citrus Black Fly, and the Citrus Blue Fly. 
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It will be seen from the above account that the spiny 
citrus white fly has probably been introduced into the Western 
Hemisphere from the East, and that in this part of the 
world it is known to oceur in the islands of Jamaica, New 
Providence (Bahamas), and Cuba. 

It may be of interest to readers of the Agricultural 
News 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 afew citrus trees ina grove of about 8,000 

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, ete So 
far asis known at present, the white fly in question only 
oceurs 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 Alewro- 
canthus woglumi 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 9n 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 onthe leaves. This edict has been 
posted up in placard form throughout the infested region, and 
in other important places in different 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 
different 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 pupacases. 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 yellowish at first, but become 
dark-brown in later stages; the dorsal 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 Jarge front wings arched over the 
hinder part of the body and almost completely hiding its 
bright-reddish 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 
mosca prieta, which may be translated ‘black fly’. The 
Spanish name, however, is nearly always used and has been 
officially adopted. 

CONTROL MEASURES. 

The control measures against the spiny white fly 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 used: whale oil soap, 2 tb.; heavy paraftin 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 scorch 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 rains soon made this method impracticable; the 
barrels were, therefore, dismounted and used in larger wheel 
carts with good 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 work was begun hy 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 asa 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 Entomologist from the Experi- 
ment Station, took on the work 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 pupat 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 enough 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 they 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 fresh 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 
Guantanamo district was engaged in field inspection work, 
and could only take note of the spraying work in the 
intervals between trips. [he control work, however, could 
fortunately be left in the hands of two competent assistants, 
who carried the operations through in spite of many difficul- 
ties. Not the least of these was the fact that the scene 
of operations was some 500 miles from the base of supplies 

OBSERVATIONS CONNECTED WITH THE INSPECTION WORK. 

The main object of the inspection work was to determine 
as far as possible the limits of the spiny white fly within the 
Guantanamo 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 
defined area of the valley and foothills were more or less 
infested with the spiny white fly, while other plants suchas 
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 
87° to 89° 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 based on the 
assumption that the factory turns out 87 Ib, of 96° sugar for 
every 100 th. of sugar in the cane:— 

Sugar (96°) Per cent. sucrose Tons cane 

in cane. from 100 cane. per ton sugar. 
10 8:70 11°50 
ll 9°57 10°45 
12 10°45 9°58 
13 1131 8°85 
14 12718 8-21 
15 13:05 7:66 
16 ; 13°92 wL9 
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GLEANINGS. 
According to the International Suyar Journal for 

November 1916, the European sugar beet crop estimate 
showed a reduction, being some 60,000 tons less than 1915. 

it appears that the total production for 1916-17 will be 
5,150,000. tons. 

The Rangpur lime as grown in Montserrat, has an 
average weight of 61 grammes and yields 50 per cent. of 
juice. The fruit resembles in 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 
petween the rows of corn. This intensive form of culture of 
provision crops is to be encouraged. 

It is stated in the Report on the Agricultural Department, 
Montserrat, for 1915-16, that a four-year-old Bay tree 
plantation ought to produce about 20 fb. (equivalent to 
2 gallons) of oil per acre, if attention has been paid to the 
cultivation of the trees during the first two years. This 
return should increase to 40 tb. of oil per acre at about the 
sixth year. Interest in the planting of further areas in 
Montserrat continues active. 

The Agricultural Gazette of New South Wales contains 
two articles dealing with drought-resistant grasses. Experi- 
ments with elephant grass or Napier’s fodder grass (Pennt- 
setum purpureum), and Rhodes grass (Chloris yayana) are des- 

cribed. Both of these fodders can be produced in areas of 
low rainfall. Rhodes grass dees not appear to prove as palat- 
able however as elephant grass. Both of these grasses have 
been experimented with in the West Indies. 

An article in the Trinidad J/error for December 11 
refers to the profitable nature of the Government Experi 
mental Farms, namely, River estate and St. Augustine estate, 

in that Colony, In spite of heavy expenditure at River 
estate during 1915-16, there was a net saving of $500, which 

leaves a balance to the credit of over 34,000, St. Augustine 
estate is also shown to be a_ profitable undertaking as_ well 
as the scene of a large amount of valuable work. 

The monthly return for September 1916, showing the 

state and prospect of the Egyptian cotton crop, indicates 
the higher prices obtaining for Sakellarides compared with 
the prices at the same time last year. This is of interest 
in connexion with the general rise in the Sea Island cotton 

market. It appears that, on the whole, the yield of the 
Hgyptian cotton crop this year (1916) is appreciably below 
the average-—the result of abnormal climatic conditions, 

Experiments conducted in Montserrat show very clearly 
the advantage of providing supports when one of the objects 
in cultivating the fleshy pod bean (Stizolobium pachylobium) 
and the white velvet bean (S$. Deeringianum) 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 Ib. of shelled beans per acre compared 
with only 520 tb. from the unstaked section. Similar results 
were obtained in the case of the fleshy pod bean. 

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 surra by 
various substances, and that further experiments with anti-fly 
emulsion were carried out together with experiments to 
determine the susceptibility of camels to rinderpest, heemor- 
rhagic septiccemia, and black-water. 

Experiments on the application of lime to the soil, con- 
ducted with different crops in the Federated Malay States, have 
indicated thata decided improvement in crop production can 
be obtained by the application of lime in quantities not suth- 
cient to neutralize entirely the acidity of the soil. Sneh 
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 Nature for November 2, 1916, 
of a new text-book on agricultural geology, by R. H. 
tastall, published at the University Press, Cambridge. It 

is stated to be a well written treatise on geology for ayricul- 
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. Lucia Official Gazette for November 4, 1916, 
contains the report of the commission appointed to enquire 
as to the amount and sutlciency 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 mutton have risen by 2d. in the £ 
during the last six months; other foods have also increased in 
proportion. 

The scarcity 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 
Department of Agriculture of Victoria for October 1916, 
that by evaporation and combustion of 100 yallons of this 
residue, 30 to 35 tb. of ash are recovered. Roughly, 10,000 

gallons of this liquid would produce, on the figures given. 
approximately 14 .ons of ash, the potash content of which 
would mate it worth £2 10s, per ton at the present high 
price of 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 Mr. Kitson makes. 

At the outset reference is made to the rapid advance 
which the country is making in every way. Railways 
are being steadily extended 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 has increased nearly ten-fold in the 
last ten years. In annual value of exports it now takes 
first place, having superseded gold. _Itis 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 enltivation 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 fires prove sometimes 
dangerous, while the mosquito, and particularly the tse-tse fly, 
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. These 
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 information contained in the paper 
that is likely to prove of interest to the general reader of 
the Agricultural News. We cannot conclude without cons 
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, Mature for 
February 17, 1916, makes reference to the discovery of 
rhododendrons growing on limestone rock 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 associated 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 isa classified summary of the information 
given in this Journal under the headings Fungus Notes and 
Plant Diseases during the year 1916. 

SUGAR-CANE. The occurrence of a disease apparently 
identical with the wilt disease of India, caused by the fungus 
Cephalosporiui sacchari, is recorded (pp. 14, 46) for 
Barbados and Nevis. Another Indian disease, due to 
Cytospora sacchari, affecting leaf sheaths and young shoots 
has appeared in Porto Rico (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 citra, and 
evidence is given which shows the organism to be capable of 
retaining its vitality for considerable periods spent in the 
soil or ina dry condition on exposed surfaces. A careful 
search for citrus canker in Porto Rico (p. 270) 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 2f this 
nature closely parallel to those experienced in some parts of 
the West Indies. 

A type of dry sunken spot on the rind of oranges, which 
had received some attention in Dominica, has now been 
shown by experiments in California to be dueto 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 toa fungus of the 
‘downy mildew’ type, are the subject of notes on page 414. 

cotton. An article affording further information on the 
internal disease of cotton bolls appeared on pages 126-7. 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. Kitts is reported on pages 182-3. 

OTHER CROPS. 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 174-5. 
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 causative fungus. On page 318 information is 
given concerning the mode of attack of Ustu/ina :onata on 
Hevea stems. A disease of alialfa in Montserrat is noted on 
page 414. 

FUNGICIDES. In continuation ofan 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 respect 

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 254. A note 
on the effect of sulphur on crops appears on page 7X. 

ENTOMOGENOUS FUNGI. The year has been an interest- 
ing ove in respect of the number of insect-destroying fungi 
recorded. new to science or new to the host or locality. 

Those which have been observed in St. Vincent include 
Cordyceps peltata, Wakefield, on Crys torhynchus corticalis 
poring in Codiaeum (p. 110), an Jsaria on a grub of either 

Diaprepes or Exophthalmus (p. 110), Sporotrichum qlobu- 
literum on the cacao thrips (pp. 110,430), and several fungi on 
scale insects (p. 110). It may be recorded here that St. Vincent. 
has also yielded an /savia on the mole-cricket, collected by 
Mr. 8. C. Harland. From Montserrat several collections 
have been received of an undescribed Empusa which lives as 
an internal parasite of the green scale, Coccus viridis, ! and 
seems to kill off large numbers of the insect: ; 

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

WGN. 

IMPROVEMENT OF INDIAN CORN 

IN ST. VINCENT. 
The following account of the work in connexion with the 

improvement of Indian corn in St. Vincent is taken from the 
Annual Report of the Agricultural Department for 1915-16:— 

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 in 
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 
5 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 generations 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 that 
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 remarks of Burtt-] Javy are of 
interest :— 

“Poorly bred seed, moreover, is apt to produee barren 
stalks and small ears yielding perhaps only 3 oz. of grain 
apiece. A plant that does not produce 8 oz. of grain is 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 8-02. of grain per ear is a common return, and that 
ears yielding 15 oz. of grain are not unknown, an average of 
34 0z. is absurdly low, and suggests great possibilities for 
improvement. 

At present the average yield per stalk in St. Vincent is 
certainly below 54 oz., and a heavier yielding type is much 
needed. 

CORN IMPROVEMENT, 

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

(1) The production of a uniform yellow 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 mass 
selection reduced the number of red ears to less than 5 per 
cent. he 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 into reds 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 continued 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 
vehaviour of the plants from, say, 100 grains, the purity 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. 

(2) To increase the size of grainand 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 3}0z. even when 
good cultivation is practised. This is chietly due to the 
fact that the natural size, both of the ear and the grain, is 
-small, and it doesnot appear to be possible to raise the standard 
very considerably by selection alone. Ears with more than 
6 oz. of grain are uncommon. 

To increase the amount of grain per ear, a number of 
the best ears, i.e. those giving the greatest weight of shelled 
-grain, 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 ear, although the 
average weight per ear is decidedly greater. 

In conjunction with the above, the practice is followed of 
detasselling all plants 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 these 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 islands 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 Yellow 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. 

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 Gvardian for November 
30, as the result of the circular letter issued from the 
Imperial Department of Agriculture to the Administrations, 
eontains an editorial in which reference is made to the efforts 

that are being put forward in Antigua to increase the amount 

of provisions grown. The Guardian suggests that more 
round provision planting material should be raised and 

. distributed from the Botanic Gardens in Dominica. 

WEST INDIAN PRODUCTS. 

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 November:— 

The condition of business in the produce markets during 
the month of November hag remained pretty much 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 the 
principal details. 

GINGER. 

At the spice auction on the 22nd of the month, the 
offerings of ginger amounted to 374 bags of washed Cochin, 
all of which were disposed of: fair rough realized 46s. per cwt. 
and wormy 42s. 6d. to 43s., which prices were an advance of 

2s. per cwt. on previous rates. 

NUTMEGS AND MACE, 

At the spice auction on the 15th of the month, there 
was the very large supply of 1,163 packages of West Indian 
nutmegs offered, the bulk of which was disposed of at 
advanced rates of 2d. to 3d. on previous prices. At the 
same sale there was also an abundant supply of mace, as 
many as 358 packages being brought forward, and sold at 
advanced rates. 

SARSAPARILLA, 

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 ls. 10d. per Ib. and ordinary 
1s. 9d.; the whole of the Honduras found buyers at rates 
varying from ls. 6d. to 1s. 9d. per fb, The Mexican and 
native Jamaica were both entirely neglected. 

CITRIC ACID, LIME OIL, ANNATTO AND 

CASHEW 

KOLA, 
NUTS. 

SEED, 

The quotation for citric acid at the beginning of the 
month was 2s. 6d. per tb., and at this figure large quantities 
changed hands. A week later, however, it had dropped to 
2s. 5d., 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 11s. 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 43d. per tb., and 
at another auction it was reported that some dozen bags of 
West Indian had realized 5d. to 53d. per Ib, Some > 
packages of annatto seed were offered at auction on the 16th 
of the month, but none was sold. It was reported that 8d. 
per lb. was the price at which fair Madras was to be obtained. 
Cashew nuts werealso in good supply at the same auction; 
76 packages were offered but there were no buyers, 
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MARKET REPORTS. 

West Inpra ComMITrEE CrRcuLar, 

November 30, 1916, 

Arrowroot—2id. to 33d. 
Batata—Sheet, 3/5 to 3/6; block, 2/33. 
Beeswax—No quotations. 
Cacao—Trinidad, 81/- to 83/-; Grenada, 70/6; Jamaica, 

67/- to 70/-. 
Corrse—Jamaica, no quotations. 
Copra—£40 to £41. 
Corron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 16d. to 23d. 
Fruit—Bananas, £17 per ton: Oranges, Jamaica, 16/- to 

17/- per case. 
Fustic—No quotations. 
Gincer—Jamaica, 55/- to 105/-. 
Isrxciass—No quotations. 
Honey—Jamaica, no quotations. 
Lime Jurce—Raw, 2/6; concentrated, £22; Otto of limes 

(hand-pressed), 10/- to J1/-, 
Locwoop—No quotations. 
Mace—No quotations. 
Nutmecs—Nov quotations. 
Pimento—3ed. to dé. 
Rugpser—Para, fine hard, 3s. 4d.; fine soft, 3/1; Castilloa, 

no quotations. 
Rum—Jamaica, 10 quotations. 

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

21 LOLG; 

Cacao—Caracas, 15$c. to 16}c.; Grenada, 14jc. to ldc.; 
Trinidad, 14Zc. to 15}c.; Jamaica, lljc. to 11%c.; 
Ordinary, 12c. to 12fc. 

Coco-nuts—Jamaica and ‘Trinidad selects, $33°00 
$35-00; culls, $22°00 to $23°00. 

CorrEE—Jamaica, 94c. to 11sec. per th. 
Gincrr—lic. to 18c. per fb. 
Goat Sxins—Jamaica, $1°00 to $1°:15; Antigua and Bar- 

bados, 5c. to $1°10; St. Thomas and St. Kitts, 90c. 
to 1-00 per tb. 

Grave Fruit—Jamaica, $1°25 to $1°50. 
Limes—$4°00 to $4°50. 
Mace—45c. to 52c. per tb. 
Nurmecs—19c. to 26c. 
Orances—$1°50 to $2-00. 
Pimento—de. to 5gc. per th. 
Sucar—Centrifugals, 96°, 5°l4c; Muscovados, 89°, 4°48c.; 

Molasses, 89°, 4*14c. all duty paid. 

to 

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

1916, 

Cacao—Venezuelan, $13°70 to $14:00; Trinidad, $13-50 to 

$1375. 
Coco-nut O1—$1-07 per [mperial gallon. 
CorreE—Venezuelan, 143c¢. to 15c. 
Corra—$6°25 per 100 th. 
Duat—$7 ‘00. 
Ontons —$4°50 to $5°00 per 100 th. 

Peas, Sprit—$10-00 per bag. 
Potators—English, $500 per 100 th. 
Rice—Yellow, $7°25 to $7°75; White, $7°40 to 

per bag. 
Srear—American crushed, no quotations. 

$775 

Barbados.—Messrs. JAMES A. Lyncn,& Co., Ltd., 

December 13, 1916; T. 8S. Garraway & Co., 

December 27, 1916 

ARkKowROOT—$5) ‘00 per 100 fh. 
Cacao—$14:00 to $15:00 per 100 th. 
Coco-nuts—$24'00 husked nuts. 
Hay—$1'75 to $1'80 per 100 tt. 
Manures—Nitrate of soda, $90; Cacao manure. no quo- 

tations; Sulphate of ammonia, $110-00 to $112‘00 
per ton. 

Motassrs—No quotations. 
Ontons—$6°00. 
Peas, Sprit—$9'75 per 210 th.; Canada, $6:00 per 120 tr. 
Porators—Nova Scotia, $4°25 to $6°00. 
Rice—Ballam, $7°58 to 

Rangoon, no quotations. 
Sucar—Muscovado centrifugals, $5°25 to $5°50. 

$7°95; Patna, no quotations; 

British Guiana.—Messrs. Wretinc & Ricurer, November 

30, 1916: Messrs. SanppacH, Parker & Co, 

3 - _. {Messrs Sanp- 
Ss. ds 

ARTICLES. evens BACH, Parker. 
& Co. 

ArrowRrootT—St. Vincent $11-00 

Batata—Venezuela block} —— 
Demerara sheet) $65-00 

Cacao—Native lic. per bh. 
Cassava— 6c. 
Cassava STARCH— | $9-00 
Coco-nuts — $20 to $24 per M. 

Cor rEE—Creole 14c. 
Jamaicaand Rio} 5c. per fh. 
Liberian 1lc. 

DxHar— $6°50 to $7:25 
Green Dhal | —— 

Eppors— 96e. 
MotassEs— Yellow None 
Ontons—Tenerifte 2c. 

Madeira 5e. is 
PEas—Split $12:00 to $12°50 B 

e) 
Marseilles — So 

PLAaNTAINs— 32c. to 60c. = 
PotatoEs—Nova Scotia $5°00 to $5-25 = 

Lisbon — 5 
Porators--Sweet, B’bados $192 = 

Rice—Ballam $7 00 4 
Creole — 

Tannias— $2-88 
Yams— White $2°40 

Buck —— 
Svuear—Dark crystals $4°50 to $4°70 

Yellow $5°00 to $5°10 
White ‘7 ‘00 
Molasses 

TimBeER—GREENHEART 48c. to 72c. per 
cub. foot 

Wallaba shingles} $5°50 to $7°50 
per M. 

,,  Cordwood! $3:00 to $4°00 
per ton 
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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 ls. each. Post free, 1s. 2d.; 
Volumes II, IIT, IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XIV and XV:—Price 2s. each; Post free 2s. 8d., where 

complete. 
Volume XV, No. 4. 

(III, 2. IV, 3; and V, 2 and 3 are out of print.) 
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. 

Suear Inpustry. 

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 4d. each. 

GENERAL. 

(7) and (22) Seale Insects of the Lesser Antilles, Part I, price 
4d.; Part IL., price 4d. 

(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 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 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; 
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. 

(unbound) 9d. Bound in cloth, 1s. 8d. 
(73) Root Borers and other Grubs in West Indian Soils. 

Price 6d. 
(74) Cotton Cultivation in the West Indies. (Handbook). 

(unbound) 9d. Bound in cloth, ls. 8d. 
(75) Insect Pests of Sugar-cane in Antigua and St. Kitts. 

Price, 6d. 
76) Indian Corn. Price 4d. 
(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) 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 }/. for the pamphlets marked 2d.; 1d. for those 
marked 4d. and for Nos 73 and 75; 14d. for Nos. 40, 44, 49,59, 62, 63, 67 and 74. Postage for No. 71, 4d. 
and for No. 72, 2d. 

Price 

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 1905-6, 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 1s. each. 

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 
23, 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 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:— 

Grenada: Messrs. THos. Lawitor & Co., St. George. 
St. Vincent: Mr. J. D. Bonapre, ‘Times’ Office. 
St. Lucia: Mr. R. W. Nives, Botanic Station. 
Dominica: Mr. J. R. H. BripGewater, Roseau. 
Montserrat: Mr. W. Rosson, Botanic Station. 
Antigua: Mr. 8. D. Manone, St. John’s. 

London: Messrs. Dutau & Co., 37, Soho Square, W. 
West Ixpra Commirrer, 15, Seething Lane. 

Barbados: ApvocatE Co. Lrp., Broad Street, Bridgetown. 
Jamaica: THE EpucationaL Suppty Company, 16, King 

Street, Kingston. 
British Guiana: Tak Arcosy Co., Lrp., Georgetown. 
Trinidad: Messrs. Murr-MarsHa & Co., Port-of-Spain. St. Kitts: THE BrsLE AND Book Suppiy AGENCY, BASSETERRE 

Tobago: Mr. C, LL. PuaGemann, Scarborough. Nevis: Messrs. Howe, Bros., Charlestown. 
Canada: Lewis W. Ciemens, 71, King. Street, West, Toronto. 
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THE BEST MANURE FOR COLONIAL USE 

fis 

Dissolved (Soluble) Guano 
FOR SUGAL eae oA SSIS): Ce Lee aags 

MARE. 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

THE ANGLO-CONTINENTAL GUgme WORKS, 

(LATE OHLENDORFF’S) 

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

THE AGRICULTURAL ‘NEWS. 384. 

"TRADE 

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

JUST ISSUED. 

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.Se., and W. Nowell, D.I.C.; Rosellinia etta 2 : 
Root Diseases in the Lesser Antilles, by W. Nowell, D.LC.;, We make a speciality of selecting Sea Island Cotton 
The Shedding of Flower Buds in Cotton, by S. C. Harland, teeee for planting purposes, and solicit orders from the 
B.Sce.; Notes on Resistance to Leaf-B eter Mite with Special | neighbouring Islands. 
Reference to Budded Cottons, and to Cotton Hybrids, by 

8. C. Harland, B.Sc.; On the Geneties of Crinkled Dwarf 
Rogues in Sea Island Cotton, by S. C. Harland, B.Se.; The 
West Indian Cotton Conferevce, 1916, by Ww. ieee Balls, THE BARBADOS CO-OPERATIVE 
Sc.D., and John W. McConner 

lanitess and Title page for Volume X¥ will be issued with COTTON FACTORY, LIMITED, 

WHITE PARK, this number. 

PRICE 6d. seach: BRIDGETOWN, BARBADOS. 

SELECTED 

SEA ISLAND COTTON - SEED. 

Quotations on application. 

— POST FREE, St 

DEPARTMENT PUBLICATIONS. 
HANDBOOK. SERIES. 

Insect Pests of the Lesser pon iilgs: Pp. 210, Figs. 185. Price (unbound) 1s. 3a. 
Bound in cloth, 2s. 

Lime Cultivation in the Indies. 
Bound in eloth, 1s. 87. 

Pp. 136, Figs. 17. Price (unbound) 9u. 

Cotton Cultivation in the West Indies. 
Bound in cloth, 1s. Sv. 

Pp. 118, Figs. 35. Price (unbound) 9u. 

Printed at Office of Agricultural Reporter, 4, High Street, Bridgetown, Barbados, 
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How Ticks ARE KILLBD 
| WHEN CATTLE 

ARE DIPPED OR SPRAYED 
. CATTLE TICK 

—__ +. 4+. —— Female 

j 

A knowledge of how a dip is absorbed by Ticks when cattle are dipped or sprayed with an arsenical wash is of great assistance in elucidating the 

problem of Tick destruction. 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, however, 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 own skin during the process of dipping or spraying. 

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 poison with the fluids extracted while feeding on 

the animal. 

It follows from No. | theory, and it is asserted by those who favour this theory, that the longer the period of immersion of the animal in the tick-killing 
Guid, 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 poison into its skin, and later, the Tick imbibes the poison during the 

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

Given dips which contain equal amounts of ‘the poisonous agent, it has been proved by actual experiment that those which spread over and thoroughly 
wet the whole surface of the skin of the animal possess the greatest killing power. Therefore, an essential feature of a dip is that it should give complete 
axd uniform penetration over the whole skin surface of the animal. 

_ Itis a proven fact that those dips which saturate the skin in patches kill only the Ticks which adhere to those patches. It is found, moreover, that if 
2 solution of arsenic is injected subcutaneously, the Ticks attached around the site of the injection are poisoned, and although they have had no contact 
with arsenic from the exterior, their remains are found to contain appreciable quantities. This poisonous action is 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 animal doe: 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 living 
cells, which form the deeper layers of the skin, have an actual affnity for arsenic, and the poison is arrested and fixed in them and thus prevented from 

veaching 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 ensy 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 deeper 
myers of the skin, which are more or less satarated with arsenic. 

COOPER’S CATTLE TICK DIP WEST INDIAN AGENTS: 

: y J P ST. KITTS: S. L. Horsford & Co. 
Has received the official approval of the following Countries : ANTIGUA - Bennett, ‘Beyeok & Co, 

} : ini JAMATCA: D., Henderson & Co., Kingston. 

Union of South Africa, Northern Rhudesia, Brazil, Basutoland, GRENADA ; Thomson, Hankey & Co. 
BARBADOS : Barbados Co-operative Cotton Co., Ltd. 

Nyasaland, Swaziland, Southern Rhodesia, Madagascar, _ BAHAMAS: W. N. Twynam, Nassau. 
nH PRINIDAD : I. Geddes Grant, Port-of-Spain. 

British East Africa, German East Africa, Portuguese East Africa, BRITISH GUIANA : Sandbach, Parker & Co. 
| ST. VINCENT : Corea & Co., Kingstown, 

Portuguese West Africa Egypt, Argentine Republic, Queensland, NEVIS: S. D. Malone. 
. : DANISH WEST INDIES: A. Schmiegelow, St. Croix. 

United States of America, New South Wa!es, MONTSERRAT: W. lawellyzt Wall. ti 
: DOMINICA : Hon. H. A. Frampton. 

Northern Territory of Australia, — ’ ST. LUCIA: Barnard Sons & Co., Castries. 

Manufacturers :: WILLIAM COOPER & NEPHEWS, Berkhamsted, England. 
BRANCHES : Toronto, Chicago, Sydney, Melbourne, Auckland, Buenos Aires, Monte Video, Punta Arenas, East London, Odessa. 
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Green-Manuring Problems. 

YE recent years the subject of green manur- 
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 eftect of the manure on the 

soil and succeeding crop really is, and to what extent 

the usual method of turning in the green crop is 

In general practice the application of green 

vegetable matter to the soil falls under two categories: 

(a) arable application where the dressing is turned in 

in the field 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 modified methods of applying 

the dressing indirectly 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 

They 

open up important lines of investigation that could 

very well be followed up at West Indian Experiment 

Stations. 

present special problems that require solution 

Considerable light seems to be thrown on the 

subject of green manuring by C. M. Hutchinson’s work 

in India.* 

position of a green crop depencs upon the incidence of 

It has been found that the complete decom- 

the rainfall following its burial. This being frequently 

defective, 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 Bulletin No. 65 (1916), Agricultural Research Institute, 
Pusa—‘A moditied 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 lignified tissues so 

‘as to result in the addition of humus to the supply 

calready 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 anaerobic+ 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 

spits and left there for 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 inoculating the heaps with 

impure cultures of cellulose-destroying bacteria, obtained 

-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, toxins are formed which act 

injuriously upon plant growth. It is therefore neces- 

sary to interpose an aerobic stage between the prelim- 

imary anaerobic one and the final application to the 

soil, not only to promote nitrification, but to insure the 

oxidation and destruction of thé 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. 

+Aerobic fermentation is that kind of fermentation which 

proceeds in the presence of air; anaerobic fermentation can only 

proceed in the absence of air. As used with reference to the 

‘decomposition of green dressings and allied manures, these terms 

are only proximate, since under the conditions referred to, 

complete aerobism or anaerobism is impossible. 

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:— 

Straw, Grain, 
tb. per acre. tb. per acre. 

Control plot (.';-acre) 885 2,820 

Sunn hemp (Crotalaria 
juncea) (,';-acre) 960 2.835 

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 aerobie 

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 in 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 beea 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 the surface of 

the soil round cacao trees, some sort of aerobic fermenta- 

tion will take place. It is a question whether 

anaerobically fermented green stutf spread around the 

trees might not show quicker results, more in accord- 

with the action of certain chemical ance manures, 

Enough has been 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 sueceeding 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 

excellent medium for bacteria. 

ABSORPTION AND LOSS OF NITROGEN 
IN CONNEXION WITH SUGAR 

ESTATES. 
The International Review of the Science and Practice o7 

Agriculture (June 1916) 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 of 
prime importance in the cultivation of the sugar-cane in Java, 
where every year at least 50,000 tons of sulphate of 
ammonia are used, costing about £635,000 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 mixing 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 50c.c. of a one-fifth normal solution of sulphate of 
ammonia. The mixture is regularly shaken up for-two days, 
then filtered, and, by distillation, the amount of ammonia 

in 20c.c. of the filtrate is ascertained. Multiplying by 14 the 
number of cubic centimetres of decinormal ammonia obtained 
by distillation (it should be below the limit 20), the coeffi- 
cient of absorption of nitrogen is ascertained. 

Analyses made, show that for the majority of soils with 
a coefticient 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 absorp- 
tion and a fairly considerable loss of nitrogen. On applying 
a heavy dressing of manure, the loss of nitrogen increases. 

On determining the coefficient of absorption by a given 
soil, it may be ascertained to what extent manuring with 
sulphate 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 sugar-cane plantations, it was thought desirable 
to 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 had any 
high coefficient 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 investigations is that 
the use of nitrate of soda in tropical countries during or 
before the rainy season is of no advantage. [These 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 alsonot to be recom- 
mended, 

In Europe, 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 difference in the behaviour of 
sulphate of ammonia is unimportant. 

INTERESTING HORTICULTURAL WORK 

IN HAWAII. 

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 chinensis). Some successful experiments in transport- 
ing these short-lived 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 size than the- 
regular type, but otherwise resembling the variety. Bark 
grafting the mango, which has previously been successfully 
applied by the Porto Rico Experiment Station, has proved _ 
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 Jaboratory 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 badding, 
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 seed. 

The work of breeding papayas was resumed along lines 
previously noted. A number of crosses 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. Practically all of these vari- 
eties have been introduced as a bud wood and work upon 
home-grown stocks. 

In view of the claim bysome manufacturers that a blend 
of the oil of kukuri (Alewrttes moluccana), and of the Chins 
wood oil (A. fordii) is preferable to either one, some work 
was undertaken by V. 58. 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 been. 
secured. 
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ORIGIN OF THE NAVEL ORANGE. 

In 1913-14, an agricultural expedition to southern Brazil 
was organized by the United States Department of Agricul- 

ture, to collect all available information concerning the navel 

orange, particularly at Bahia, from which point the parent 
Washington navel trees were sent to the United States, The 

observations and conclusions of the expedition (briefly 
referred to in the Agricultural News for 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, Califorina State Commission of Horticul- 

ture, as follows:— 

All available evidence proves that the navel orange of 
Bahia originated about 1820 as a bud sport from the se/ecta 
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 1875, 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 has 
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 
established 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 insect enemies of the citrus are evidently 
controlled by natural parasites. 

The Bahian navel fruits are very ditferent 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-plants 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. Great care must 
be used 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 possible 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. 

“near Bahia. 
We found a total of about 76,000 navel orange trees 

The orchards are located on hilltops or hillsides. 
The orange growers are prosperous and an effort is being made 
by the local 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 3 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 Mycologist of the 
Imperial Department was sprayed on cacao. In regard to 
staple crops, it is stated that prepirations were being made 
to start sugar-making, and improvements ia 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 further outbreak of cotton 
worm occurred at Ratho Mill estate, but the crop was well 
advanced and’ little damage was done. The Imperial 
Commissioner of Agriculture accompanied by Mr. 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 Department included one on December 8 by 
the Agricultural Superintendent and Assistant Agricultural 
Superintendent to Young’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 cotton 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 Station 2:07 inches. The total precipitation 
for the year 1916 at these stations was 137°63 and 
119°75 inches, respectively. 

pominica. My, Joseph Jones reports a continuation of 
general routine work in the Experiment Stations during the 
month of December. Nine bags of cacao and one of kola 
nuts were shipped t) London during the month. Plant 
distribution was as follows: limes 4,800, budded citrus 118, 

shade trees 80, miscellaneous 3, making a total of 4,971, 
In regard to staple crops he states that a fair second crop of 
limes is now being reaped by many of the estates that did 
not suffer severely in tle recent hurricane. The price of good 
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raw lime juice is now Is. per gallon locally. His Honour 

the Adminstrator has appointed a small committee to report 

on the question of erecting a lime factory at Grandbay : the 

committee paid a visit to the district ou December 27. 

Thirty-one samples of lime juice were analysed in the chemical 

laboratory during the month. In addition, the data for 

constructing a table showing (a) hydrometer reading, 

(b) citrometer reading, aud (c) acid test of boilmg juice at 

different concentrations, were obtained. A physical analysis 

of the soils of the lime experiment station was completed. 

The rainfall for the month’ was 3°77 inches. The total 

rainfall for 1916 was 84°42 inches, which is 6°45 inches 

more than the mean of the last twenty-three years. 

MontsERRAT. The Curator (Mr. W. Robson) 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 

year, were mace. The yield of leaves from the plot for the 

year has exceeded 6,000 tb., equal to 6¢ Ib. of oil. Five types 

of papaw are being cultivated in the endeavour to obtain 

a good bleeding variety for the preparation of papain. 

Referring to staple crops, Mr. Robson 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. Except in a few isolated localities, the 

picking of cotton has been practically completed. Most 

estates have made fair crops, the most deterrent climatic factor 

having been the wet month of October. Otherwise the season 

has been favourable. In reyard to the preparation 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 nothing in particular 

to record in connexion with the lime 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 plants is January 31, and planting wi'l be 

allowed as from March 1, 1917. 

The. rainfall for the month was—Grove Station 4:48 

inches, Harris’s Station 3°82 inches. 

antigua. According to Mr. T. Jackson's report, plant 

distribution in the, month of December included 426 sisal, 

926 coconuts, 100 limes, 94 Prosopis, 9 miscellaneous, 

75,100 cane plants, 76,800 sweet potato cuttings, 7,200 

cassava cuttings, and 29 plots vegetable seeds. In his 

observations relating to staple crops, the Agricultural Superin- 

tendent states 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 is not sufficiently far advanced to withstand 

a long spell of drought, and- rain for this crop is badly 

required. The area under cotton for the year 1915-16 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 inches, for the 

year 65°05 inches. From an agricultural point of view the 

past year has 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  Saccharwmn 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 2s. 44d. to 2s. 5d. per fb. 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 April 1916, an enquiry was received at this Office- 

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 enqniry several sugges— 

tions were put forward. The first 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 carbolic 

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. Saywell, 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 was 

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 Tt 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 & Co. on 
Sea Island cotton in the Southern States, for the week 
ending December 23, 1916, is as follows:— 

IsLaNnps. The market was quiet throughout the week, 
with sales of only 30 bales Fine Islands at our previous 
quotation of 53) 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 2,325 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 5 3hc. landed. 
Extra Fine 55e. = 564e. PA 

There have been no further sales of Planters’ crop lots. 

GEORGIAS AND FLORIDAS. 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 will not consent tojsell at much 
decline. With orders in hand, however, we may occasionally 
buy at quotations, viz: 

Extra Choice and Fancy 5le.=52) landed. 
Choice 50c. =51ke 5 

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 bales. 

The United States Census Bureau reports the amount 
of cotton ginned to December 13, as follows: — 

South Carolina 2,325 bales | 
Georgia 73,395 ,, -makinga total of 110,445 bales. 
Florida 34,728. ,, | 

Against last year 83,810 ,, Total crop 85,278 ,, 
- 4914 (71,488. ,, P 78,857 ,, 
” 3918 69,312 ,, i: 85,544 ,, 

1912 58,804 ,, a 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 notes on the minor crops of St. Vin- 

cent appear in the Refort of the Agricultural 
Department, for 1915-16:— 

INDIAN CORN, 

Owing to (a) the high prices of flour and oats, (b) the 
remunerative prices of Indian corn in the intercolonial mar- 

kets, and (c) the facilities offered by the Government 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 mentioned above in (a). The actual 
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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-dryirg machinery installed at the Government 
Ginnery consisted of a No. 1 Ideal Hess 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, and the steam for the coils of the drier was 
obtained from the boiler of the steam engine, : 

Two small mills for grinding corn were also erected to 
allow those small growers who desired to convert their corn 
into a meal for domestic use to do so at a charge of 3d. per 
gallon of meal. It is proposed to obtain a large power grinding 
mill to afford further facilities to growers in this direction. 

As was noted in the last issue of the Agricultural News, 
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. 

COCO-NUTS, 

A further extension 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 coco-nui cultivations is now estimated at between 
2,000 and 3,000 aeres. 

GROUND NUTS. 

Ground nut cultivation continued to extend. The exports 
of dried unshelled 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 loca) variety, but the weight of 
a bushel was rather less. Prices were satisfactory throughout 
the year. 

PEAS, 
The chief peas grown for export were the pigeon pea 

(Cajanus indicus), and the black-eye pea (Vigna catjang var.). 
The area under cultivation 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 ‘Rounceval pea’ (Vigna unguiculata 
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 Ib. in 
the intercolonial markets than the black-eye pea. The local 
white Lima bean was grown chiefly in Bequia, 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 hoped, however, to breed a variety of this 
bean which will thrive under local conditions, and considerable 
progress 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 any, being made good by the 
Government. 

In connexion with these proposals, it will perhaps 
interest readers to learn of the steps that have been taken 
in Antigua, an island that has always shown itself alive 
to the value of concerted action. Here a Board for Co-oper- 
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 following steps 
were taken: — 

(1) Acircular 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 reassuring. 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. On 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 planterto 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 snb- 
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 recouimendations to the 
Government that they should ascertain and keep themselves 
systematically informed on the following points in future:— 

(1) The quantity of foodstuffs stocked by merchants. 
(2) The prospect of obtaining futuré supplies, and the 

amount of orders placed. 

The Committee have further strongly recommended that 
a store of corn, preferably locally grown, should be obtained 
without delay, kiln-dried and stored at the Government 
Granary with the object of making corn meal, as and when 
required. He ; : 

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 (ie. diluted with corn meal or 
sweet potato meal). 

Finally the Committee have recommended to the 
Government that it is desirable to give consideration 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 iaformation and support, should compul- 
sory measures become necessary. 

RECENT SPREAD OF THE COTTON BOLL 

WEEVIL. 

A briet history of the movement of this vest through 
the United States sugyests, 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 boll 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 asa native species on the 
wild cotton-like plant Thurberia thespesioides. The main 
migration was along the Gulf Coast through the cultivated 
cotton regions into the United States. The third line of 
dispersion was through Yucatan across the Gulf, 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 floods, 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 
infestation of practically all the cotton region of Florida. The 
only Sea Island cotton section now not infested is that of 
South Carolina. (Sezence, December 22, 1916.). 

Nature of Light Production in Animals.— 
The following has reference to the nature of the light 
production in certain luminious animals. Itis taken from 
an article in Sczence (November 3). 

‘If Dubois’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 fire-tly, 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 coenzyme so photogenin is inactive (will not 
emit light) without photophelein. Just 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 auto-oxidizable with light production only in the 
presence of photophelein.’ 
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NOTES AND COMMENTS. 

Contents of Present Issue. 

The editorial in this issue 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 25, 

Insect Notes, which will be found an page 26, 

comprise a comprehensive account of cacao thrips, 
their significance, and their control. 

Under Plant Diseases, on page 50, appears an 
-article on the control i of bud-rot’ disease in coco-nuts. 

January 27, 1917, 

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 Government, is published in the Demerara 
Daily Chronicle (Mail Edition) for December 8, 1916. 

It calls attention principally to the need for restrict- 
ing the export of rice. It refers to the possibility of a 
flour 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 foodstutfs committee has been formed, which 
includes Professor Harrison, Director of Science and 
Agriculture. The first object of the committee is to 
tind substitutes for flour. 

$$ 

Root Systems of Plants in Reference to Selec- 
tion and Drought Resistance. 

In a previous issue of the Agricultural News 
(Vol. XV, No. 581, p. 394), 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 1916, are described experiments on differences 
in the dimensions of thé rvot system in different ty pes 
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 systems of herbaceous plants, culti- 
vated and wild.in the laboratories and experimental 
Stations of the Agronomic Institute of Moscow, with 
the assist ance of the Departme nt 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. 
Assnming. therefore, within the limitations of a given 
species, the plants most resistant to drought are those 

which possess, among other things, a root system 
‘arried to a greater de ‘pth, stress is laid on the need 
for the Olaing (1) Statistical investigations of 

the roots 

interest to 

the depth reached by of all plants, culti- 
vated and wild, of agriculture: (2) inves- 
tigations into the ‘metric differences’ (i.e. in length 
pe weight) of the root systems of the different 
spec ies and varieties of cultivated plants: (35) inves- 
tigat ions into the fixation ard the increase by 
selec tion of the power of deep root growth. U pon these 

lines investigations were under taken of the root 

systems of 0% . wheat, flax, and peas. The seeds were 
taken exclusively from the pure lines obtained at the 
selection Station of the Agronomic Institute of Moscow, 
because the preliminary studies carried out with 
commercial oat seeds had given very divergent results 
as regards downward grow th of the root system. The 
tests show. that there is a synchronal const: ancy im 
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the downward growth of the root system in individuals 
of the same pure lines. 

The enquiries of the writer into the length and 
weight of the root systems of oats, wheat and flax 
-establish a clear and essential difference between the 
length (and weight) in different forms of oats, spring 
wheat, and flux. 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 
wipening In other words, the length of the roots is 
‘proportional to the length of life of the plant. 

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 Agriculture, tor 
July 1916, 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 andin the field, and the 
investigations as a whole confirmed the injurious action 
-of green manure on seed germination. It appears 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 haying 
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 less rapidity of the latter to some extent 
influencing the amount of such injury. Thus, slow 
germination is marked by a high percentage of diseased 
seedlings. 

The. foregoing findings present information which 
cannot fail to be of interest and valne to those who 
have been engaged in green-dressing trials in the West 
Indies, and. should prove an ineentive to further 
‘experimentation. 
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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 improvement effected, according to 
a memorandum prepared. by Dr. H. A. Tempany, 
Superintendent of Agrieulture for the Leeward Islands. 
It apyears 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 Governnient Laboratory. In St. Kitts, 
on the other hand, the requisite legislation has been 
passed which has resulted m a complete change in the 
situation. 

In St. Kitts during 1913, 84 per cent. of the 
samples analysed were found to be adulterated with 
water. The introduction of legislation brought about 
such a complete change that in 1916 no samples 
were found to contain any added water whatsoever. In 
1897, in Antigua, 63 per cent. of the samples analysed 
were adulterated. In 1912-13, 83 per cent. were adul- 
tered. In 1916 there was ‘a reduction to 53 per cent., 
but that doesnot make the situation satisfactory. In 
Montserrat during 1916, 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. 

0 ee ee 

Seed Tape. 

Several trials have been made locally with seed 
tape, the newly invented method for planting seed. The 
tape consists of paper treated chemically, and the seeds 
are. enclosed and placed more or less equally 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. 

Kach seed is guaranteed to grow, and certainly it 
must be admitted from the trials that have been made 
locally, that the germination is very satistactory 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 accounsé 
of the fact that the.seeds are protected from ants 
which constitute such a troublesome pest. Moreover, 
planting seed by the tape method involves a minimum: 
of labour and trouble. 
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INSECT NOTES. 
THE CACAO THRIPS. 

This insect has over a’ period of several years been the 

subject of articles by Maxwell-Lefroy, Elot, Ballou, Urich, 

Russell and others, to whom the writer is indebted for most 

of the information contained in this brief popular article. 

Observations were also made by the writer during a recent 

short visit to Grenada. 

ORIGIN AND DISTRIBUTION. 

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 pow known to have a wide distri- 

bution, having been recorded 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 of the east coast of 

Florida, where it is known as the red-banded thrips, and has 

been reported from Ceylon by Maxwell-Lefroy. 

FOOD-PLANTS. 

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 (Verminalia catappa), mango, Liberian coffee, roses, 

kola, and avocado pear. 

DESCRIPTION, 

The adult cacao thrips (Helzothrips rubrocinctus Giard) 

is dark brown, or black, the female being abouc .';-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 Jeaf and pod tissues of the cacao, aceord- 

ing to Urich. It is recorded by Russell that the female of 

this same thrips deposits the eggs in the young leaves of 

the mango. He says ‘that after the female has deposited each 

egg she seals the opening with a large drop of excrement which 

dries to a flat scale so that the egg pocket is concealed.’ The 

other immature stages consisting of larvae and nymphs are 

pale yellow to yellowish green, witha bright red band across 

the abdomen. 

HABITS AND INJURY. 

The adults are usually found on the underside of the 

younger leaves andon 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, craw] rapidly 

about or jump away quickly. Urich has observed them flying 

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 toge:her with the adults 

may cause such severe injury to the leaves by sucking the 

juices that they sometimes dry up and fall off. 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 toa thin brown flake. 
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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 diffeult 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 THRIPS. 

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 favourable 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 efficient 
drainage, periodical manuring or mulching, forking or super- 
ficial hoeing, ete., 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 Trinidad 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 like 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 combined onslaught, and we get what is 
known as a ‘thrips year’, thrips being the pest most in 
evidence. When an attack of this kind comes along, the 
cacao growers may be caught unprepared, and spasmodic 
methods of an emergency nature are adopted, and these, 
as arule, only serve tohasten 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, but the temporarily improved health of 
the trees, coupled perhaps with climatic conditions unfavour- 
able to thrips, serve to keep this insect more or Jess in 
abeyance, and the cacao planters are no longer reminded of 
the other causes, which are all the time contributing to the 
gradually weakening of the trees. Then comes another thrips 
year and we get the same story over again. 

CONTROL METHODS. 

Now it will be seen from the above remarks, that thrips 
is one of those insects wliich are unable to make any progress 
on strong vigorous trees; but let the same trees get run 
down or weakened, and it is certain that thrips will find them 
out sooner or later, will single them out for marked attention, 
and will continue todo so year after year until they are 
restored to their normal vigour by ordinary cultural methods, 
such as draining, forking, manuring, mulching, ete. These 
methods, to be effective, 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 ought 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 measures are being put into 

practice, then spraying with a contact insecticide can be 

recommended. 

Experiments 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 Black Leaf 40 is 

more easily: kept in stock, and more readily prepared for 

immediate use. 5 

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 sprayed with Black Leaf 40, or kerosene 

emulsion. ' 

NATURAL ENEMIES. 

A fungus ‘was recently observed on the cacao thrips by 

Mr. J. 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. 

Tt 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 Shiny 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 observed attacking the cacao thrips. 

SUMMARY. 

By way ot summary, it may be stated that the recom- 

mendations 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 

eacao orchards; and secondly, to endeavourto control threatened 

outbreaks by spraying when thrips as first observed in inap- 

preciable numbers on the trees. 
JRC IEE 

~ * nother nicotine preparation is manufactured by William 

Cooper and Nephews, Berkhamsted, England. This is known 

as V 2 Summer Fluid. 
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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 Requirements 213 
Dairy 38 
Eggs and Poultry 29 
Co-operative Auctions, Fruit Societies, ete. 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 550 

These figures do not include a considerable number of 
depots under the management of societies. 

The societies in the other groups ditter 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 depéts 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 stutfs, 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 co-operative 
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, Auctions, 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 way 

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, societies 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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GLEANINGS. 

A notice appears in the Port-of-Spain Gazette of Jan- 
uary 4,1917, to the effect that in Trinidad a new supply of 
teak seeds (7'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 package 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 Gardens. A list is included of 
the species of tropical water-lilies kindly presented for this 
pond by the Director of the Royal Botanic Gardens, Kew. 
‘These consist of Victoria veyia, var. tricker?, and ten species 
or varieties of Nymphaea. 

In the St. Vincent Botanic Gardens 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. Fortunately a limited number 
of young plants have been raised, one of which has been 
planted out in the gardens. 

Figures are given in the Report on the Agricultural 
Department, St. Vincent, 1915-16, showing the recent 
development in that island of the sugar industry. In 1913 
the total value of the exports of sugar products was only 
£173; in 1914 it rose to £1,838, 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. Vincent, preparations were being 

made to start sugar making, and improvements in machinery 
for the making of a good grade of muscovado sugar had been 
made on several estates. The cane cultivations made good 
progress generally. Arrowroot reaping was retarded owing to 
the unusually dry weather. Cotton, picking was carried on 
under favourable conditions but the yields generally were 
very poor, 
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A note appears on Molybdenum ore in the Bulletin of 
the Imperial 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 0°5 
per cent. of molybdemite 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- 
reinvestigate the nature and extent of these deposits. 

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 Jxternational Review of the Science and Practice of 

Agriculture for May 1916. The contrivance* consists of 
two mirrors, one of which is situated above the tynes so as to 
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. 

The considerable amount of space that Mature for 
November 30, 1916, gives to a discussion of possible potassic 
fertilizers, leads one to expect that an important discovery has. 
been made in regard to the extensive deposit of mica schist in 
South Island, New Zealand, containing, on an average, 3 per 
cent. of potash. The material 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 Rubber World for 
December 1, there is some prospect that the United States 
may become a rubber-produeing country if an active attempt 
is made to cultivate on an extensive scale the silver-coloured 
Guayule shrub, Parthentum 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 
Mexico. On the basis that the plait yields 8 per cent. of its 
dry weight in rubber, which is a conservative estimate, an 
acre would yield 4,000 tb. worth $1,520, according to the 

present low market price of 38c. per ib There is no doubt 
that if the project is practicable, the United States would 
greatly strengthen its economic position if it could establish 
rubber within its own territory. 

Reference is made-in the Cyprus Agricultural Journal 
to the practices in use for poisoning fish in Cyprus streams 
and rivers. It will be remembered that in the Report on 
the Agricultural Department, Dominica, 1914-15, Mr, Joseph 
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 is said to belong to the Scrophtareaceae 
is collected in quantity, ent into small pieces, and thrown in 
the streams at various points. The milky sap which exudes 
poisons the fish, eels principally. 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. : ’ 
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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 hke characters 

that cannot be actually measured or conveniently des- 

eribed in words. The account which we publish is 

taken from the International Review of the Science 

and Practice of Agriculture (Yéar VII, No. 2. 

February 1916):— 

The lack of means of expressing more or less 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. ‘This 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 im the investigation 

of affections, and which enables the formalisation and partial 

quantitative expression of comparative 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 subsequent 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 scores 

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. 
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Sixty-four squares are ruled on a sheet of paper, the numbers 

of the last seven plants being set down in the upper margin, 

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. s 

If it is judged that plant number 1 is better, a figure 1 is 
placed in the square corresponding to plant number | 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-scoring the 
figures entered in each case, and giving each score a valuation 
ranging from | 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 flocculation of clay suspensions, relative 
ruggedness of mountain ranges, thickness of stand of vege- 
tation, adhesiveness of wall-paper to different plasters, etc. 
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It should be emphasized that this method is nothing more 

than a system of faciliating, recording, and formalizing 
judgment, its accuracy depending upon the correctness of the 
individual judgments. 

Supposed Precipitation of Reducing Sugars 
by Basic Acetate of Lead.—In a paper in the 
Journal of Agricultural Science for September last, William 
A. Davis deals with the question of the supposed precipitation 
of reducing sugars by basic acetate of lead. As the result 
of investigations he confirms the findings of Gill, and of Watts 
and Tempany, that reducing sugars are not thus precipitated, 
but that the optical rotary power of the solution is modified; 
the normal rotation can be restored by the addition of 
sufficient acetic acid to effect neutralization. 

When, however, a large excess of basic acetate of lead is 

allowed to act upon laevulose for some considerable time, 
particularly if the solution be heated, laevulose is transformed 
probably into glutose, a substance which is nearly optically 
inactive, and which has a reducing power about one-half 
that of dextrose. 
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PLANT DISEASES. 

THE STATUS AND TREATMENT OF 

COCO-NUT BUD-ROT. 

Coco-nut 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 coco-nut 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 Jamaica contain- 
ing condensed instructions on these 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 R. Johnston, dated June 1916, 
dealing with the present status of the disease and affording 
data as tothe 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 coco-nut 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 
are very commonly planted for ornament aud 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, which 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 were 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 losses 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 Bahamas, and Porto Rico the 

disease appears to be so far absent. 
As regards Central America, there are reports from 

British and Spanish Honduras which seem to indicate the 
presence of the disease. There is no certain record of it 
from Panama, and the coast from Colon to Bocas del Toro 
was examined by Johnston with negative results. 

In Trinidad the presence of bud-rot- was confirmed 
by Johnston in 1907, but compulsory destruction of diseased 
trees, begun in 1909, has had the eftect of reducing the 
disease to insignificant proportions. 

In the Lesser Antilles small outbreaks have occurred 
in Grenada, St. Vincent, and St. Lucia, which were met by 
prompt treatment, and no case has been reported from any 
of the islands since 1913. 

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 on. 
plant diseases by Mr. S. F, Ashby, Government Microbiologist,” e 
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 may begin in the centre of the 
crown or lower down, either o2 one side of the crown or at 
the base of the leaf-stalk. 

Ashby 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 young 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 failen over or fallen out- 
These symptoms are not in themselves decisive, since they 
may arise from causes other than bud-rot. Confirmation 

is to be sought in the shape of yellow sodden or dark sunken 
spots and patches ac 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 ont. 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. 

TREATMENT, 

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 
diseased tissue and treating the affected spots with a solution 
of corrosive sublimate (1 in 500) 

In very early cases of the heart-rot, Ashby recommends 
that a mixture of equal parts of powdered lime and powdered 
copper sulphate be thrown into the heart, or that Bordeaux 
mixture should be syringed into it. 

All advanced cases should be cut down, the crown eut to 
pieces, the diseased portions thoroughly charred through, and 
the rest well scorched. 

Wii. 

DESTRUCTION OF FOOD-PLANTS OF 

THE COTTON STAINER IN 

ST. VINCENT 

The destruction of ‘John Ball} and silk-cotton trees 
under the Ordinance passed some months ago has been 
vigorously pursued, and the Agricultural Superintendent, 
Mr. W. N. Sands, forwards reports on what was achieved 
during the months of October and November 1916. During 
October, in Stubbs to Villa district, 125 silk-cotton trees were 
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eutdown; at Young Islands 672 ‘John Bull trees; at Colonarie 
419 ‘John Bull’ trees; at Upper Diamond and Chapmans 138 
‘John 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 ‘John 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 felledsand 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 
-gome thousands of seedling trees destroyed. 

The actual expenditure on this work tip to November 30 
amounted to £166 10s. 9d. - 

In connexion with this subject of the destruction of the 
mative food-plants of the cotton stainer, the St. Vincent Sentry 
for December 8, 1916, refers to the silk-cotton which has been 
-eollected 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 Reports— 
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 54,081,452mb. 
of the value of £1,865,266 as compared with 63,447,876 b. 

and £1,467,893 for 1914. 
The direction of trade in cacao was as follows:— 

33,572,809 Ib, 
11,037,881 ,, 

United States of America 
United Kingdom 
France 8,108,522 ,, 

-Ganada 1,149,270 ,, 

Italy 131,756 ,, 

British Colonies 393204 ,, 

Spain 22,010 ,, 
Argentina 20,000 ,, 

The exports to France decreased by about 10,000,000 b., 
and those to the United Kingdom increased by nearly 

4,000,000 tbh. Noshipments were made to Holland, Germany, 

Austria, Denmark or Belgium. ‘Trade with the United 

States of America increased by over 2,000,000 tb., 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 2 Th ae 27,746 

Vacuum pan sugar forms the bulk of the crop, and 
a proportion of this goes inte 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 44,872 tons 
Canada 5,042 ,, 
British West Indies ‘ Sls 
Venezuela 10 5; 

MOLASSES, 
Canada 171,445 gals. 
United Kingdom LOT Gia 
Other Colonies 161,745, = 
British West Indies 30,002 ,, 
Holland 
United States of America 

23,362 45 
(G29 3) 

The coco-nut industry has not yet quite recovered from 
the drought of previous years. The export of nuts was abont 
1,000 000 below that of 1914, but this was more than com- 
pensated for by an increase in the exports of copra of over 
1,500,000 tb. 

The direction of trade was as follows:— 

Nuts. Copra. Oil: 
United States A 

of America 12,488,724 2,735,206 fh. 3,300 gals, 
United Kingdom 1,463,169 981,775 136 
Canada 584,425 800 ae. 
British West Indies 1 000 tin 811 
France ate 268,950 a 
Other Colonies oa os 6 
Totals 14,537,318 3,986,731 4 263 
Values £60,576 £36,235 £658 

The agricultural development of Tobago is steadily 
progressing. ‘The total exports for the year were valued at 
£80,453, as compared with £60,482 for 1914. -The prn- 
cipal increases are in cacao, which has risen from £30,844 in 
1914 to £42,755 in 1915; coconut products from £10,649 
in 1914 to £13,150 in 1915; and vegetables from £3,271 in 
1914 to £8,379 in 1915. 

Tropical Life Publishing Department of Londoa 
has just issued an interesting pamphlet entitled, The 
High Price of Sugar and How to Reduce It, by 

Mr. Hamel Smith, Editor of Zropical Life. The gist of 

the pamphlet rests on the idea that unattached labour is 
becoming more and more searce, whilst the area under 

cultivation grows larger and larger; above all the demand 
for tropical produce is growing so enormously that it would 
become necessary in the near future to produce the largest 
possible crops per acre by intensive cultivation and discazd 
extensive methods as needing too many hands. 



MARKET REPORTS. 

London.—Tue West Inpia ComMirTreE CIRCULAR, 

December 14, 1916. 

ArrowrooT—3d. to 435d. 
Batata—Sheet, 3/34 to 3/6; block, 2/54 to 2/95. 
Bezrswax—No quotations. 
Cacao—Trinidad, 70/- to 79/-; Grenada, 60/. to 64 6; 

Jamaica, no quotations. 
Corrre—Jamaica, no quotations. 
Corra—£40. 
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Barbados.—Messrs. James A. Lyncx & Co., Ltd 

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

December 27, 1916 

ARROowWROOT—$d‘00 per 100 fh. 
Cacao—$14:00 to $15-00 per 100 fh. 
Coco-nuts—$24-00 husked nuts. 
Hay—S$1'75 to $1°80 per 100 ft. 
Manvures—Nitrate of soda, $90; Cacao manure. no quo- 

tations; Sulphate of ammonia, $110-00 to $112‘00 
per ton 

MotassEs—No quotations. 
Ontons— $600. 
Peas, Sprir—$9°75 per 210 th.; Canada, $6°00 per 120 tb. 

Cotton—Fully Fine, no quotations; Floridas, no quota- Potators—Nova Scotia, $4°25 to $6-00. 
tions: West Indian Sea Island, no quotations. Rice—Ballam, $7°58 to 87°95; Patna, no quotations; 

Fruir—Bananas, £17 per ton: Oranges, Jamaica, 17/- pet Rangoon, no quotations. 

case. Svcar—Muscovado centrifugals, $5°25 to $5°50. 
Fustic—No quotations. : 

Gincer—Jamaica, no quotations. 
IsryeLass—No quotations. 
Honrty—Jamaica, 40/- to 52/6. 

Lime Juice—Raw, 2/9; concentrated, no quotations: Otto British Guiana.—Messrs. Wierine & RicuTEeR, December 
of limes (hand-}ressed), no quotations. 7 

Locwoop—No quotations. 
Mace—No quotations. 

J 2) Nutmecs—10d. to 2/-. | 7 es 

30, 1916; Messrs. SanppacH, ParKerR & Co. 

Messrs. Sanp- 
BACH, PARKER, Pimento—Nv quotativns. ARTICLES. eRe ae 

Russer—Para, fine hard, 3s. 6$d.; fine soft, 

Castilloa, no quotations. 
Rum—Jamaica, no quotations. 

bo bo ta 

ARRowrRoot—St. Vincent $11-00 | 

Batata—Venezuela block | 
Demerara sheet) $65-00 

New York.—Messrs. Gitues?1e Bros. & Co., December Cacao—Native l6c. per th. 
Cassava— 84c. 

21, 1916. Cassava STaRCcH— $9-00 
Coco-nuts — |$20 to $24 per M. 

Cacao—Caracas, 15$c. to 16}c.; Grenada, 14jc. to 1bdc.; | 

Trinidad, 14Zc. to 15}c.; Jamaica, 1ljc. to llkc.: 
Ordinary, 12c. to 12jc. CorrrE—Creole 12c. to 13c. 

Coco-nuts—Jamaica and ‘Trinidad selects, $35°00 to Jamaica and Rio lic. per tb. 
$3500; culls, $22°00 to $23°00. imiherian tic. 

CorrEE—Jamaica, 9$c. to 1léc. per Ib. DHaLr— | $6:50 to $8-00 | 

Gincrer—l5dc. to 18c. per fe. Green Dhal SIRE 

Goat Sxins—Jamaica, $1°00 to $1°15; Antigua and Bar- 
bados, 5c. to $1°10; St. Thomas and St. Kitts, 9c. 
to $1-00 per Th. Eppors— Ge. 

GrarE Fruit—Jamaica, $1°25 to $1°50. MotassEes— Yellow None 
Lo1es—$4°00 to $4°50. Ontons—Tenerifie 

Madeira 
Pras—Split 

Tec. to 8e. Mace—45c. to 52c. per tb. 
$12-00 to $12°50 Nutmecs—19ec. to 26e. 

OrancEes—$1°50 to $2:00. 

Pimento—dzc. to 52c. per fh. Marseilles [eve 

Sucar—Centrifugals, 96°, 5"14c; Muscovados, 89°, 4°48c.; PxLantarss— 32c. to 60c. 
Molasses. 89°, 4°14c. all duty paid. Porators—Nova Scotia $5°25 to $5°50 

NO QUOTATIONS, 

Lisbon 

Porators--Sweet, B’bados, 31-92 

Trinidad.—Messrs. Gorpox, Grant & Co., December 29, pleas ee $700 
Ole | — 

1916, Tannras— $2°88 
Yams— White $240 

Cacao—Venezuelan, $13°(0) to $14°00; Trinidad, $13°50 to Buck a 

$13°75. Suear—Dark crystals | $3-40 to $4°50 

Coco-nut O1t—$1°'05 per Imperial gallon Yellow 35°00 to $5-10 

CorrrE—Venezuelan, 14$c. to lic. White $700 

Copra—$6°50 per 100 tb. Molasses 
Daat—No quotations. TisBER—GREENHEART 48c. to 72c. per 
Ontons—$7°00 to $8°00 per 100 fr. - cub. foot 

Peas, Sprit—$10°50 per baz. Wallaba shingles) $5°50 to $7-50 
Porators—English, $400 to 35°00 per 100 tb. | per M. 

Rice—Yellow, $7°40 to 87°75; White, $7°50 to $7°74 3,  Cordwood! $3°00 to $4:00 

per bag. | per ton 
Svear—American crushed, no quotations. 

———— — 
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is especially adapted to West Indian conditions. 
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complete. 

F the Imperial Department of Agriculture 
FOR THE WEST INDIES. 

The ‘WEST INDIAN BULLETIN’. A Quarterly Scientific Journal. 
a Volume 1. No. 1. Out of prints Nos. 2, 3, and 4, in original paper covers as issued, price 1s. each. Post free, ls. 2d.; 

“Volumes IT, III, IV, V, VI, VU, VIII, IX, X, XI, XII, XIII, XIV and XV:—Price 2s. each; Post free 2s. 8d., where 
(III, 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. 

HANDBOOK AND PAMPHLET SERIES. 
The Pamphlets and Handbooks are written in a simple and’popular manner and the information contained in them 

Scgar Ivpustry. 

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 4d. each. 

_ Seedling Canes and Manurial Experiments at Barbados, 
in 1903-5, No. 40; in 1904-6, No. 44;in 1905-7, 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 1905-6, 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. 

Sngar-cane Experiments in the Leeward Islands, 
in 1910-11; in 1911-12; in 1912-13, in 1913-14, price 1s. each" 

n 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 folowing list are stil] available; the rest are out of print. 

GENERAL. 

(7) and (22) Scale Insects of the Lesser Antilles, Part I, price 
4d.; Part Il., 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 School Gardens, Fourth Edition. 
(71) Insect Pests of the Lesser Antilles. (Handbook). Price 

(unbound) ls. 3d. Bound in cloth, 2s. 3d. 
(72) Lime Cultivation in the West Indies. (Handbook). Price 

(unbound) 9d. Bound in cloth, 1s. 8d... : 
(73) Root Borers and other Grubs in West Indian Soils. - 

Price 6d : 
(74) Cotton Cultivation in the West Indies. (Handbook). 

(unbound) 9d. Bound~in\cloth, 1s. 8d. 
(75) Insect Pests of Sugar-cane in Antigua and St. Kitia, 

Price, 6d. : 
(76) Indian Corn. Price 4d. 
(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. Bueia. Price 6d. 
(81) Agricultural Resources of St.Lucia. Price 3d. 
(82) Indoor Gardening for Schools. Price 6d. 

Price 

The above will be supplied post free for an additional charge of 4d. for the pamphlets marked 2d.; 1d. for those 
marked 4d. and for Nos 73 
and for No. 72, 2d. 

The ‘ Agricultural News’ contains 

Agricultural matters throughout the West Indies. 

and 73; Idd. for Nos. 40, 44, 49,59, 62,63, 67 and 774. Postage for No. 71, 4d, 

- The ‘AGRICULTURAL NEWS’: A Fortnightly Review. 
extracts 

other reports; and, in fact, any information indicating what is going on in each 
official and 

the progress made in 
correspondence and from progress 

colony and 
from 

The ‘ Agricultural News’ is printed in time to be distributed, regularly, by each mail, and is on sale by ths 
" Iocal agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is 

ee 

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 ADVERTISEMENTS may be obtained on application to the Agents. All applications for 
copies are to be addressed to the Ayents, not to the Department. 

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

London: Messrs. Dutau & Co., 37, Soho Square, W. Grenada: Messrs. THos. Lawior & Co., St. George. 
Wesr Inpra Commirree, 15, Seething Lane. St. Vincent: Mr. J. D. Bon apt, ‘Times’ Office. 

Barbados: Avvocatr Co. Lrp., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Nivzs, Botanic Station. 
Jamaica: THe Epucarionst Suppty Company, 16, King Dominica: Mr. J. R. H. Bripeewarver, Roseau. 

Street, Kingston. . Montserrat: Mr. W. Rosson, Botanic Station. 
British Guiana: THE Arcosy Co., LTD, Georgetown. ~ Antigua: Mr. S. D. Mstox8, St. John’s. 
Trinidad: Messrs. Murr-MarsHatu & Co., Port-of-Spain. St. Kitts: Toe Brett sND Book Suppiry Acency, Bassererns 
Tobago: Mr. C, L. Pracemsyn, Scarborough. Nevis: Messrs. How tz, Bros., Charlestown. 

Canada: -Tzwis W. CLEMENS, 71, King Street, West, Toronto. 

the Department:— 
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THE BEST MANURE FOR C OLONIAL USE 

Dissolved (Soluble); Guano 
POR SUGAR- pmeae AND Gi INERAL bee 
vv F Y : ba Cy 

TRADE MARK. ‘ ; 

APPLY TO LOCAL AGENTS OR DIREGE iO 

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

London Ageney: Dock House, Billiter Street, London, E.C. 

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

JUST ISSUED. | Rey 
WEST INDIAN BULLETIN, BORDEAUX MIXTURE. 

Vol. XVI, No. 1. For use in mixing the above, we stock 

Containing the following papers: Report on the Prevalence 
of some Pests and Diseases in the West Indies during 1915, iS UO LPHATE OF COPPER. 
by H. A. Ballou, M.Sc., and W. Nowell, D.I.C.; Rosellinia | 
Root Diseases in the Lesser Antilles, by W. Nowell, D.1.C.;) 
The Shedding of Flower Buds in Cotton, by S. C. Harland, 
B.Sec.; Notes on Resistance to Leaf-Blister Mite with Special | 2 ee 
Reference to Budded Cottons, and to Cotton Hybrids, by Assure a good spring, by using this mixture, 
S.C. Harland, B.Sc.; On the Genetics of Crinkled Dwarf' To be obtained from 
Rogues in Sea Island Cotton, by S. C. Harland, B.Se.; The | 
West Indian Cotton Conference, 1916, _ by W. Lawrence Balls, THE BARBADOS CO-OPERATIVE 
Se.D., and John W. McConnel. 7 

Bordeaux is recognized as the best mixture for destroy- 
ing fungous pests on the rind of the cane plant prior to 
planting. 

Index and Title page for Voiume XV will be issued with | COTTON FACTORY, LIMITED, 
this number, | WHITE PARE, 

PRI ICE pegs each. — _POST ES 228 Bet BRIDGETOWN, a ee 

DEPARTMENT PUBLICA TIONS. 
HANDBOOK SERIE: 

Imsect Pests of the Lesser cee Pp. 210, Figs. 185. “etee (unbound) 1s. 3d. 
Bound in ej; th, 2s. 

Lime Cultivation in ie = Indies. Pp. i386, Figs. {7 Price 
Bound in ei th, 1s. 8d. , . rc caibana at Scie 

Cotton Cultivation in the West Indies. Pp. 118, Figs. 
Bound: in elgth, 4s. Sd. : 

‘3. Price (unbound) 9. 

Printed at Ofice of Agricultural Reporter, 4,-Hizh Street, Bridsa »wn, Barbados 
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MAIL, PASSENGER & CARGO SERVICES 
FROM THE 

WEST INDIES 
i TO | PORTS OF CALL 

THE UNITED KINGDOM _ Azores. 
| | (St. Vincent, St. Lucia, Dominica, 
CANADA | , Montserrat, Antigua, St. Kitts 

| \Bermuda, Halifax, N.S., & St. John (N.B.) 

DEMERARA & PARAMARIBO | Grenada & Trinidad. 
| Trinidad, Puerto Colombia, 

| 
, Cartagena, Colon, Panama, 
| Callao, Iquique, Antofagasta & Valparaiso, 

REGULAR MAIL, PASSENGER AND CARGO SERVICES FROM THE 
UNITED KINGDOM TO 

PANAMA CANAL & PACIFIC PORTS 

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 = 3 

& JAPAN. ig = 

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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“Hipw Ticks’ 2 
REDUCE THE MILK YIELD 
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CATTLE TICK 

FemMaALe 

An Important Matter for Owners of Dairy Herds s 

> 

Bes > " ¥ 

The following information is taken from Farmers’ Bulletin, No. 639, issued officially by the Department of Agriculture of the United States. 

The actual amount of harm which ticks do to cattle is no longer a matter of merc conjecture. But! the need of definite knowledge on this subject 

led the Department to conduct some experiments on the effect of the tick on milk production and on the body weights of dairy cattle. 

RESULTS OF EXPERIMENTS 

Forty cows were divided into 2 lots of 20, each of which was producing practically the same amcunt 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 ticks, while another was kept free from them—in one case by spraying 

and in another by dipping. 
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 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 18 ~~ Jess milk than the cows kept free from ticks, 
practically 14 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 tick 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 
j weight, while the tick free cows gained an average of 44.2 pounds, although both were fed alike. 

THE COST OF FEEDING TICKS 

If 2 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 14 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 72 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 3.5 quarts a day for each cow, equal to 17 cents. in milk values. 

This would amount to $ 3.40 a day for the herd of 20 cows. 

The following is an actual experience of a dairyman in a yery heavily tick infested territory, which strikingly illustrates how heavy is the 
cost of feeding ticks. 

Late in the season when his cows were covered with ticks, the cattle were dipped and the ticks killed. One week after dipping the 42 cows 
in his herd gave 10 gallons of milk more than before dipping. This was an increase of 16.6%) and as the milk was bringing 35 cents. a 
gallon the extra 10 gallons were worth $3.50. Hence, as a result of being freed from ticks by dipping, the same 42 cows, on the same feed, 
produced extra milk sufficieat to increase the dairyman's profits by $3.50 per day, or $1277.50 per annum. 

IT COSTS MORE TO FEED TICKS THAN TO KILL THEM 

Ef pen keepers and estate owners will work together the ticks can be eradicated. Complete eradication, and not merely suppression, cheald bg 
the sim of every Owner of Cattle. The dipping tank, or spraying machine, makes the work easy, effective and practical. 

COOPER’S CATTLE TICK DIP WEST INDIAN AGENTS: 

ST. KITTS: S. L. Horsford & Co. 
Has received the official approval of the following Countries : aes ee Ee eae he Co. 

JAMAICA: D. Henderson & Co., Kingston, 
‘Union of South Africa, Northern Rhodesia, Brazil, Basutoland, GRENADA : Thomson, Hankey & Co. 

BARBADOS : Barbados Co-operative Cotton Cokxsy Lit, 

Nyasaland, Swaziland, Southern Rhodesia, Madagascar, BAHAMAS ; W. N. Twynam, Nassau. 
TRINIDAD - '?. Geddes Grant. Port-of-Spain. 

British East Africa, German fast Africa, Portuguese East Africa, BRITISH GUIANA =: Sandbach. Parker & Co. 
ST. VINCENT: Corea & Co., Kingstown. : 

Portuguese West Africa Egypt, Argentine Repuhlic, Queensland, NEVIS? S: Dy Malone. 
DANISH WEST SS: A. Se iegelow, St. Croix. 

United States of America, | New South Wates, rns eS ca Be ee eee 
; DOMINICA ; Hon. H. A. Frampton, 

Northern Territory of Australia. Si LUCIA Barmard Sons & Co., Castries. 

Manufacturers: WILLIAM COOPER & NEPHEWS, Berkhamsted, England. 
BRANCHES : Toronto, Chicago, Sydney, Melbourne, Auckland, Buenos Aires, Monte Video, Punta Arenas, East London, Odessa. 
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The Scientific Management of Orchard 

Soils. 

F we may judge from reports, there now 

seems 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 ox even impossible, 

with. For example, digging 2-foot drains through a 

100-aere 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 difficulty being overcome, for under most condi- 

tions, thorough cultivation and 
mulching result in such a marked improvement in the 

drainage, surface 

condition and yield of the trees, as to make the remun- 

erative character of such methods of treatment unques- 

tionable. 

It is 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. 

areas in cacao, limes or coco-nuts if is wise to consider 

from the first what the soil conditions and rainfall are 

Therefore in planting up fresh 

and to act at once as circumstances dictate. On the 

score of expense, we sometimes see on established 

cacao estates that the planters, 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. 

Connected with the question of drainage is the 

The shade tree question 

considered to 

maintenance of shade trees. 

is not as it is generally be, an 

intercolonial controversy; if is not a question 

of Trinidad opinion vs. 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 

Grenada 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 moisture evaporated from the 

soil. Shade trees act, as well, asa 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. 

Coming 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 inthe Federated Malay 

States, R. W. Munro and L. C. Brown, in their recent 

book, say: ‘As it is amatter of some importance that 

the soil generally throughout a plantation should be 

as friable as possible, to enable the trees to continue in 

a good 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 

unless one comes across an estate which is main- 

tained by this method © of cultivation. In the 

West Iudies 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 Gang 

imagine 

This plough is drawn by four oxen and works 

There 
plough. 

to a depth of about 5 

improvement in the appearance of the trees since the 

It also buries weeds and gives 

inches. isa marked 

plough has been in use. 

the plantation a neater and tidier appearance. 

On cacao estates forking should be practised. This 

is periodically done in Grenada, and is held to be one 

of the factors determining the high yields that charac- 

terize 

being 

question as to the great benefit it exerts: its value is 

cacao growing in that island. The practice 1s 

gradually adopted in Trinidad. There is no 

admitted: but the expense and shortage of labour 

frequently lead to neglect of the practice in some 

places. 

In an editorial “in- thissdournal some months ago, 

we wrote concerning soil aeration; and showed it 1s 

probable that on many cacao and coco-nut estates, the 
man) 

trees suffer from there being insufticient 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 probubly'one of the reasons why cultivation 

exerts snch 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 

mauuring. ‘These are extensive subjects and can only 

be considered here in the briefest manner. 

Liming is quite distinct from manuring because 
it may 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 desirable to bring about these changes 

in orchard but to effect each one of these 

objects adejuately, 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. 

soils 

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 correction of soil acidity. 

Manuring with the ordinary artificial fertilizers is 

less complicated, but it has been found very difticult, 

in spite of a large amount of experimentation, to 

express in figures the real benefit gained by applying 

these manures to -the soil. Generally speaking there 

is no doubt that the use of artificials pays with limes, 
cacao and coco-nuts, but the maximum benefit is never 

obtained in the absence of good cultivation anda. fav- 

ourable season. 

Green mulching on the other hand almost invari- 

ably gives satisiiction, but like liming its effects upon 



Vor) Vii, No; 386) THE AGRICULTURAL NEWS. . wt 

We know but little 

plece during 

the soil are somewhat abstruse. 
regarding the changes that 
its fermentation, as to the 

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 more scientific basis. 

take 

waste of nitrogen 

Summing up, the 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 trials made with various crops at the 
Botanic Station, Nevis, have recently been received in the 
form of a quarterly 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 th. of corn on cob. <As_ regards 
onions, a crop of about 5,000 tb. was obtained. A plot of 
Para 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 
aremunerative 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 rangirg for the yields that were obtained was good, 
being 2s. 3d. to 2s. 4d. per tb. 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 experiments, 

STEAM BOILERS AND FUEL IN 

THE SUGAR FACTORY 

According to Spencer's Handbook for Sugar Manufac- 
turers, a large factory of good equipment requires 1:25 to 
150 nominal boiler horse-power per | 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 materially reduce these numbers. In 
regard to boiler management the Louisiana Planter says:— 

To maintain a boiler plant at high efficiency we must 
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 CO. instruments to: 
maintain good combustion; a register indicator recorder which 
indicates the instantaneous 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 efficizncy is to be maintained. 

It is quite impossible for any fireman, no matter how 
intelligent and experienced, to tell from mere observation 
whether he is burning 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 hasa steam, 
gauge before him. Not Jess than 90 per cent. of the avoid- 
able heat losses 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 absolntely necessary factor in 
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 
seale has been the victor in nearly every instance. The 
effect of scale in a boiler ordinarily 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 can 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 fucl value of magass 
decreases very considerably with increases.in the per cent. 
of moisture it contains. Thus magass containing 42 per cent. 
of moisture has a fuel value per Ibi of magass, 3.T.U. of 3129- 
while magass containing 51. per cent. of moisture 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 York; Chapman 

and Hall, London. 5th Edition. Price 15s. 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 consideration given to matters 

relating to the actual manufacturing processes, in addition to 

matters pertaining to the chemical work involved in the 

guidance of these processes. 

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 

sugar 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 use in various parts of the world; 

these include reference to sulphitation processes 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 necessary for their 

successful operation. 

A useful section dels with matters pertaining to the filtra- 

tion of juice and filter presses 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, 
Neverting to his earlier edition of this book it may 

perhaps be stated that managers and chemists would be 

10, 1917. 

grateful to Dr. Spencer if ina future edition he enlarged 
the section on fuel and were to describe more 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 unnsual 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 influence. 

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 well 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 of 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 together 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 TRACTICAL GUIDE TO COQCO-NUT PLANT- 
ING By R. W. Munroe and L. C. Brown. London: John 
Bale, Sons & Dunielsson, Ltd, 1916. Pp. 186 + plates 103. 
Price 7s. 6d. net; postage abroad, 9d. 

This book deals with the subject of coco-nut planting 
in the Federated Malay States and neighbouring countries 
where similar conditions prevail, and is intended to be a guide 
for planters and not an investor’s note book nora scientific 
treatise on the various problems pertaining to this brauch 
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 
West Indies, particularly the chapters on maintenance and 
cultivation, catch and cover crops, the gathering and storing 
the crop. 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 
eover crops. The effects produced by each class are very 
different. It is of interest to note that the sword bean 
(Canavalia 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 coconut. 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 years from planting); (2) the 
nuts are more easily harvested without 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 sced are dealt 
with at considerable length in other chapters, anda large 
amount of attention is given to manuring. The pests and 
diseases of coconuts in the Federated Malay States are dealt 
with from the practical man’s point of view in a way that 
will be readily appreciated ty the planter. The Chapter on 
eattle-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 can be obtained 
by perusing the illustrations as from the text itself. We 
have no hesitation in saying that most coco-nut growers 
in whatever country they reside will not lose by invest- 

‘Ging 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 publication 
of full statements will be followed with interest. 

In regard to research work an investigation was carried 
out in connexion with the protein compounds in Kafir 
(Andropogon sorghum), the ground-nut (Arachis hypogaea) 
and the Jack bean (Canavalia ensiformis). The study of 
the nature of the nitrogenous compounds in vegetable foods 
is a matter of dietetic importance, especially so at present, in 
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 Penicilliuz camemberte 
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 those 
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 bandiag materia] 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 of 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 potatoes 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 citrie 
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 orange 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 syrur 
can be made which will not crystallize nor ferment. 

The remaming part of the report deals with techno- 
logical investigations and the enforcement of the United 
States Food and Drugs Act. These matters are not oc 
particular interest to West Indian agriculturists. 
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COTTON. 

SEA ISLAND COTTON MARKET. 

Messrs. Wolstenholme and Holland, of Liverpool, 

write as follows, under date January 8, 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 34d. to 35d. and St. Kitts at 36d. 

The report of Messrs. Henry W. Frost & Co. on 

Sea Island cotton in the Southern States, for the week 

ending January 6, 1917, is as follows:— 

ISLANDS. In the absence of demand the market has 

been ata stand throughout the week, no sales reported, but 

Factors are continuing to hold for their previous asking prices 

and refusing as yet to make any concessions in order to effect 

sales. We have, therefore, to repeat our last quotations, viz:— 

Fine, 50e.=52c. landed. 

Fine, slightly off 48e. = 50c. a 
Fully Fine 53e, = 55c. Pr 

GEORGIAS AND FLoRIDAS. 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 quotations, viz: 

Extra Choice and Fancy 50c.=51}c. landed. 

Choice 48c. = 49kc. 3 

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, 468 bales, Southern Mills, 386 

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 analysis of the bean-curd milk shows 

that it has a specific gravity of 1°020 and a fat content of 
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. (Journal of the Royal Society of 
Arts.) 

The present state of agricultural credit in the British 
West Indies is dealt with in an article prepared by the Impe- 
rial Department of Agriculture in the November issue of the 
International Review of Agricultural Economics. 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 and Barbados. An article dealing 
with agricultural credit in greater detail will be found in the 
West Indian Bulletin, Vol. XIV, No. 1. 

EXPERIMENTS WITH PEAS AND BEANS 

AT MONTSERRAT. 

Brief reference was made to these experiments in 
the last issue of the Agricultural News. The results 
are deemed of sufticient interest to reproduce from the 
Report on the Agricultural Department of Montserrat 
for 1915-16, a full account, which is as follows:— 

COW PEAS. 

A considerable amount of interest has been shown in 

the cultivation of the cowpea, the form known locally as’ 
black-eye in particular. While it isa 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 sugar-cane, 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 Ib. per acre, and of one reliable experiment 
on the light land at Grove Station 540 tb. per acre. The 
largest yield obtained at Harris’s was 1,272 tb. 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, 11 feet apart each 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 tke caterpillar of the moth Chloridea 
virescens, Which attacks the green pods, that practically the 
whole crep was destroyed. 

THE FLESHY POD AND WHITE VELVET BEANS 

The fleshy pod bean (Stizoloium pachylobium), and the 
white velvet bean (Stizolobiwm Deeringvanum), 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 discovery 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 adistance of 4 feet between the rows, and 2 feet 
between plants, the area in each species being 3}; -acre. 
One-half the area of each variety was provided with rough 
stakes to act as supports; the stalks of the corn plants which 

had been grown on the plot and were intended to act as 
supports were badly 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, hb. acre, Ib. 

White velvet bean Staked section 39 2,028 
ae a ;,  Unstaked section i 520 

Fleshy pod bean Staked section 46 2,592 
4 Le ones 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-growing plant would be necessary. 
The pigeon pea suggests itself asa 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 ON THE AGRI- 
CULTURAL DEPARTMENT, 1915-16. 

The plot experiments carried out during the year at the 
Experiment Station at La Guérite in St. Kitts had relation 
to provision crops and cotton principally, excluding the sugar- 
cane experiments which are dealt with im a separate Federal 
Report and abstracted annually in the: Agricultural News. 
The plot experiments with provision crops have concerned 
sweet potatoes, cassava, yams, and Guinea corn. The 
experiment with this latter crop is of particular interest on 
account of the fact that the more extensive planting of Guinea 
corn in the West Indies has been advocated. It should be 
stated that the variety cultivated in the plot was Mazzagua. 
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 tb. 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,as 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 
where 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 of 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 nil. 

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 of Arts.) 

Fuel Economy.—Ovwing 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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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 1915-16 was a period of increased 
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NOTES AND COMMENTS. 

Contents of Present Issue. 

The editorial in this number discusses the advan- 
tages of cultivating, draining and manuring orchard 
soils 

The new edition of Spencer’s Handbook for Sugar 
Chemists is reviewed on page 36. 

An interesting article dealing with agricultural 
education will be found on page 45, 

Tnsect Notes, on page 42, deal with the velvet 
bean eaterpular. 

Tbe possible importance of soil fungi in connexion 

with soil fertility in the tropics is dealt with under 
Fungus Notes, on page 46. 

activity 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 extent 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 Indian Bulletin, Vol. XVI, No. 2. 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 
Agricultural News, is passing through the press and 
will be issued shortly. 

Home-Curing Hams and Bacon. 

The Queensland Agricultwral Journal for October 
1916 publishes a recipe for curing hams and bacon, 
which might usefully be reproduced in this Jowrnal. 
‘The cause of hardness in bacon referred to is due 
to the excessive use 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 th. of meat 5ib. of salt, 2lb. of brown sugar, 
and 2oz. of saltpetre. When the carcass is thoroughly 
set, cut up andsalt lightly: then lay it overnight upon 
a clean concrete floor or table. By salting lightly is 
meant thatas much salt as will cover the meat comfort- 
ably without undue waste be used. Next morning 
brush the salt off 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 same time continue rubbing during this 
period, Then wasli clean, when the bacon and hams 
will be ready for smoking, the duration of which 
depends upon the taste of the manufacturer. After 
the first week or ten days, it 1s advisable to brush the 
salt and sugar off the mner side of the thin parts of 
the bacon (faps). Dry salting should only be under- 
taken in a cool place, 
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A New Method in the Production of Sweet- 

Orange and Lime Oil. 

In an article on the lime and the lemon in the 

Bulletin of the Imperial Institute (No. 1 of 1915) 

attention was called to the fact that after the Messina 

earthquake Jamaica came into the essential oil market 

and supplied a considerable quantity of orange oil 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 Piant 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 toits des- 

cription in the Bulletin is fully illustrated with diagrams 
and the reader whois 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 aud 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 
infusorial earth were found useless. Ultimately the 
following procedure was arrived at. ‘All the water 
possible was removed with a separatory funnel, and the 
water warmed on a water bath to not over 90° C. To 
shis was added one-tenth its volume of a hot solution 
containing 2 per cent. of gelatin and the whole 
thoroughly mixed. To the warm mixture was added 
one-fourth its volume of hot solution containing 

approximately 10 per cent. of tannin. The emulsifying 
agent was thus brought into a state of coagulation, and 

the oil was released. The mass was now thrown into a 

sack of heavy Canton flannel and again pressed. The oil 
and water thus pressed out were separated by means 
of a separatory funnel, and the oil dried with quick- 
lime and filtered.’ 

The filtered oil constitutes the, marketable pro- 

duct. The method has proved both practicable and 

cheap and should prove of value*> to West Indian 

growers of citrus fruit, possibly to lime growers. 

We may conclude by reproducing the general 
summary given at the end of the Bulletin, which runs 

as follows:— 

The extraction of sweet-orange oil is a commercial 

possibility in the United States. Asa source of raw 

roaterial for extraction the culls, drops, and inferior 

grades of fruit may be used. A good marketable 

quality of oil may be produced by the process of 

~aenum distillation herein described, 

Pressed oil extracted by the method deseribed is 

uf 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 inférior or low-grade fruit for 
the extraction of oil will give a wider market for the 
better grades of fruit and also tend to greater care in 
the selection of these grades. ce 

The yield of pressed oil. from 100 th. of ordinary 
cull fruit is estimated to hefrom 4 to 5 ounces, and the 
gross returns from this quantity of oil, based on the 
average price for the past ten years, would be from 47c. 
to 59c. per standard field box. 

The cost of extracting the oil from 100). 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 with 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 wheat 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 effect 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 mealin the Experiment 
Station Record (Vol. 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 four 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 (2xperiment Station Record, 

Vol. 35, No, 5) it is stated, in connexion with the same 

subject that while | investigating the suitability of 

eotton-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 actively 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 
commonest 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 geown. It has been reported 
as attacking velvet beans (Stizolobiwm sp.), lima beans 
(Phaseolus lunatus), woolly pyrol (Phaseolus mungo), Bengal 
beans (Stizolobium aterrimum), horse beans (Canavalia 
ensiformis) 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 
(Thermesia) gemmatilis, Hubner. 

This insect isalso 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 Economic Entom- 
ology (Vol. 1X, p. 521), 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 ar- 

gillacew) migrates to regions far north of those in which its food 

plants are found’. The annual flight of Anticarsia gemmatilis 

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 andthe 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 ot their winter forage. 

LIFE-HISTORY. 

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 instar. 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 is from 38 to 

48 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 at 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 arule 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 
ve to betray their presence to anyone walking through the 
field. 

NATURAL ENEMIES. 

In Florida the caterpillars of the woolly pyrol moth are 
attacked by many predaceous enemies, including lizards and 
several kinds of birds. Among insects are some species of 
wasps which prey upon the larvae, and a small blue carabid 
beetle (Callida decora) 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 Alcceorrhynchus grandis, Dall., Brochymena annulata, Fab. 
Eurhyrhynchus floridensis, Linn. and Podisus maculiventris 
Say. Ballou reports finding the predaceous hemipteron 
Zelus vubidus 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, Huphorocera floridensis 
and an ichneumon wasp, Jtoplectis rufuscula, Davis, 

MEASURES OF CONTROL, 

Towards the end of the summer, in September and 
October, the caterpillars are regularly attacked hy a disease 
called ‘cholera’ by the farmers. This is caused by a fungus, 
Botrytis 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 
containing 12 oz. of 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 always 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 mixed with flour 
or lime, or may be used as a spray with water. These 
measures are also useful against other leaf-eating caterpillars 
attacking green dressings, such as the bean leaf-roller 
(EZudamus proteus). 

The practice of early planting can be recommended, so 
that these crops may be well advanced before the outbreak 
of leaf-eating caterpillars becomes severe in August and 
September, 

J.CoH, 
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PROGRESS IN MINOR INDUSTRIES OF 

MONTSERRAT. 

The following notes taken from’ the Report of the 
Agricultural Department for 1915-16 indicate that 
satisfactory progress continues to be inade 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. s 

PAPAIN. 

The amount of papain exported totalled 2,519 tb. of an 
estimated value of £1,419, 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- 
poses. 

BAY OIL INDUSTRY. 

The exports of oil in 1915 amounted to 39 gallons, and 
leaves shipped in bales to 15,662 hb. of a total value of £260. 

It will bea year or two before the areas planted in 
a systematic manner on estates have an appreciable intluence 
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 tb. (about 2 gallons) of oil per acre, if 
attention has been paid to the cultivation of the trees during 
the first two years from planting, increasing to 40 bb. of oil 
per acre at 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 further 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 18 acres. 

ONION INDUSTRY; 

The exports of onions produced m the 1915-16 season, 
all of which were exported early in 1916, equalled in amount 
1:840 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 hb. 
in 1914 and 290 bb. in 1915. This is chiefly due to the 
great loss of seedlings through dampimg 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 tb. of seed were imported for culti- 
vation and the shipments amounted to 7,500 crates, compared 
with Montserrat’s 1,840 crates from 290 bb. of seed, with 
a much less local consumption 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, anda 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 very limited. 

GROUND-NUTS, 

Ground-nuts 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 stated 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 = — 
Half-mature leaves— — 
Young leaves — —_ 

0'3 per cent. alkaloid, 
0-2 * 
0:3 ee 

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 P2locarpus racemosus from 
that island contain as much Pilocarpin as Paraquay Jaborandi. 

The Report of the Education Board, Barbados, on 
the general working of the educational system of that 
island during the year 1915; appears in the Official Gazette 
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 list, 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. This 
decline is attributed to the effects of emigration to Panama, 
the decreasing birth-rate, and the increased infant mortality 
of the past decade, which are now making themselves felt. 



44 THE AGRICULTURAL . NEWS, 

= 

\ 

Fepruary 10, 1917. 

GLEANINGS. 

According to the Lousiana 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 
Port-of-Sp1in-Gazette at 798,350 tons of cane which it is 
thought will yield about 71,865 tons of sugar. This works 
out at 11°11 tons of cane to produce 1 ton of sugar. 

Ata recent meeting of the Trinidad Board of Agricul- 
ture the Director of Agriculture reported that Sea Island 
-eotton which had been grown at St. Agustine as a catch crop 
with canes had been sold in England at 2s. 6//. per tb, (Trinidad 
Royal Gazette, January 11, 1917.) 

According to the Report of the Education Commission, 
Trinidad, which has recently been issued, the average annual 
expenditure on agricultural instruction in the elementary 
schools of the colony for the last five years is £1,686 3s. Odd. 

This includes emoluments and travelling allowance to two 
Instructors, aggregating £470 a_year 

Mechanical tillage, according to the Demerara Daily 
Chronicle 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 Board of Trade Journal 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 Britain compared 
with what is imported in normal times.. Thus during 
the week ended December 2, 1916, there was imported 
2,221,400 ewt. of wheat compared with 1.592,500 for the 
same week in 1913, that is before the war 

The cultivation of cotton is being strongly advocated for 
Queensland by the Agricultural Journal 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  (ueensland 
a paying proposition in spite of the fact that they are 
without cheap labour. 

The derelict condition of Tortola is to some extent indi- 
cated by the exports 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 shippiig period for cotton, which during the 
latter months of the year is approaching the time for picking 
to commence 

The Ajowan plant (Carum copticum) has been successfully 
grown in Sc. Kitts as well as in Montserrat, St. Lucia and 
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- 
ical fact as well as being one possessing some economic 
significance. The plant in St. Kitts did best under the drier 
conditions obtaining at La Guérite, on the Leeward side of 
the island. 

Information is given in the Barbados Standard for 
January 25 regarding the forthcoming meeting in Trinidad 
of the Associated Chamber of Commerce of the British West 
Indies. At the meeting which has been arrangedto take 
place between February 23 and March 4 in Port of-Spain, 
there will be present twenty-one delegates representing British 
Gniana 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. 

According to Rules made by the Governoy-in-Council 
under authority of the Agricultural Products Protection 
Ordinance, 1906, and published in the St. Vincent Govern- 
ment (razette (December 1916) the price to be paid per Ib 
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 Ib. to cover cost of 
ginning and baling, 23¢ per tb. to cover cost of freight and 
other charges, and.}c. per fb. to cover cost of export 
duty - making a deduction of 5e. in all. 

t 

Information has been received from the Curator of the 
dotanic Station Montserrat, to the effect that the Agricultural 
and Commercial Society in that island was, during January 
reorganized, and that at a meeting held on the 9th 
instant, Mr H. F. Shand was elected Chairman and the 
Curator, Mr. W. Robson, as Honorary Secretary. The names 
of the committee are given and it is stated that at one of 
the meetings, 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, are’ grown experi- 
mentally in St. Kitts and are cured and sold in the local 
market. Large quantities of tobacco are produced in Tobago 
from where it is sent to the tobacco factory, an American 
concern ‘in Port-of Spain, Trinidad. 
factured by this fiem 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 possi- 
ble difficulty in the future of getting the usual supplies from 
abroad 

The cigarettes manu- 
: 

¥ 
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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 ard the tropics. As regards 
agricultural education in South Africa, Professor Duerden 
points out that fora 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 Government, 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 Government 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 investigatiéns. 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 euvironment for post- 
graduate work at any rate, and for the establishment of 
agricultural schools for intending planters. As pointed out 
in the editorialin 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 reierred 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 institution to the principal industry 
in its environment Affiliation with the home university 
would be essential to maintain a live atmosphere, and to 
secure co-ordination 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 Professor Duerden ‘the post-war economies 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 members at one single meeting. 
This is as itshould 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 Gazette 
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-stutfs of vegetable origin that were formerly 
employed. The work has been c:rried out mainly in the 
laboratories of the Applied Chemistry Department of the 
Indian Institute of Science, and with Professor Sudborough 
have been associated 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 Indian 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 pleasing 
rich orange shade. The method of dyeing is simple, consist- 
ing in working the yarn ina 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 dyeing 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.’ (Journal 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 
«f the interior forest lands. A similar condition may be 
-expected to be found in St. Lucia and, to some extent, 
<Grenada and St. Vincent. 

The micro-flora 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 
wesults obtained from arable soils, entirely in terms of 
acteria. It has however long been known that in the heath 
und 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 soine 
of the most acid of the soils examined are exceedingly 
juxuriant. Whether they are able, as has been suggested, 
to directly utilize ammonia produced by fungus activity 
requires investigation. Anotherline 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 
soils, 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. 8. A. Wakman in Sou Scvence, II, pp. 103- 
155. 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 very strong ammonifiers, most 
of them liberating larger quantities of ammonia than thestrong 
ammonifying bacteria, when tested under similar conditions. 

The Trichoderma 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 
are fairly strong ammonifiers, the different species not differ- 
ing so much from one another as the Penicillia, 

The growing of the organisms on artificial culture 
media for six months affected the ammonifying power of the 
organisms differently: while that of the Mucorales was. 
hardly affected, or was even beneficial, that of the Penicillia 
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 decompose 
the cellulose rather rapidly; most of the fungi have arather 
weak ability to secrete diastase, only six out of twenty-two 
organisms forming an enzymic ring in the starch medium. 

GENERAL SUMMARY. 

The fungi of the soil represent a numerous group of 
organisms found in all the soils studied in numbers large 
enough to warrant a conclusion that they probably play an 
important part 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 Penicillia 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 depth, so 
that at 12 to 20 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, 
Zygorhynchus 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 pathogenie fungi, such as different Fusaria, 

Alternaria, Aspergilli, Coniothyrium, and others, have been 
isolated from the soil, a fact which leads one to think that they 
pass certain stages of their life-history in the soil, or are able 
to live saprophytically in the soil, and perhaps play a part 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 rapidly and 
liberate ammonia, under laboratory conditions. Many of 
them prove to be strong decomposers of cellulose, though 
fewer of them hydrolize starch. 

The question, ‘Is there any so-called fungus flora of the 
soil? cannot as yet be answered in the affirmative till move 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 the fungi in the soil seems to He in the 
formation of humus and in the liberation of ammonia, which 
can then be utilized by the higher plants, either directly or 
after it is changed by other organisms into nitrates. The 
numerous species of soil fungi isolated and the large numbers 
of them supply an impetus to a further study of these 
organisms, which will help to solve the problem of their 
importance in the 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 Agriculttiral Department, 
Dominica, for 1915-16, will be read with interest:-— 

The value of fertilizers imported during 1915 was £5,337, 
-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 money 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 sounda 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. Ona number of estates 
neither pen or special manure is applied; on others, manures 
are only applied when the foliage of the trees is yellowish in 
colour and fruiting has practically ceased. Only ona 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 wasteful 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 
59 per cent. of the industry, and an uplifting 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 proposed 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, Virgim 
Islands, together with notes on the state of Agriculture im 
the island for the quarter ended December 31, 1916, has: 
been received from Mr. W. C. Fishlock, the Curator of the 
Station. Under the heading of weather, special reference is 
made tothe memorable storm-of October 9. During the 
season no fewer than eight cyclonic disturbances passed 
Tortola. : 

The cotton industry received a temporary check by the 
hurricane of October. The people however are reported not 
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 the 
interests of agriculture generally. The planting of food 
crops has been kept well to the fore. The following was 
the distribution of planting material for the quarter: onions 
15,400; corn cobs 778; peas 1134 tb.; Irish potatoes 14 hb. 

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 cotton 
plots were all completely ruined by the gale. Cassava, sugar- 
cane, and other crops on the plot also suffered. Some of 
the more forward plants in the- coco-nut demonstration plot 
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 Rhodesia 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 ‘aon-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, suchas 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. In 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 recommended as 
a general lubricant for railway, mining and agricultural 
machinery, and it would probably not be feasible at present 
to start the preparation of mixed lubricating oils and greases 

in Rhodesia. If, however, these products are being manu- 

factured in South Africa, it might be possible to dispose of 
the ground-nut oil to the makers. Foruse asa lubricant, 
ground-nut oil would require to be treated or refined in order 
to remove any free fatty acid’, (Rhodesca Agriculturaé 
Journal, for October 1916.) 
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Beeswax—No quotations. 
Cacao—Trinidad, no quotations; Grenada, 62/. to 68 -; 

Jamaica, no quotations. 
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Trinidad, 15c. to 1dje.; Jamaica, lle. to 12¢.; 

Coco-nuts—Jamaica and ‘Trinidad selects, $2300 to 

$25-00; culls, $14°00 to $15°00. 

Corrrr—Jamaica, 9jc. to 11 fc. per Ib. 

Gincer—l5c. to 18c. per fb. 

Goat Sxrns—Jamaica, $1°15 to $1°25; Antigua and Bar- 
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Suear—Dark crystals $3°40 to $4°50 
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TimBER—GREENHEARY 48c. to 72c. per 
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Wallaba shingles} $5°50 to $7°50 
per M. 

»  Cordwood| $3°00 to $4:00 
per ton 
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THE BEST MANURE FOR COLONIAL USE 

aRDAD [ite noes 

- Dissolved (Soluble) Guano 
FOR SUGA AR- pee AND G BNERAL USE 

TRADE MARK. 

APPLY TO LOCAL AGENTS OR DIRECT 70:— 

THE anc. CONTINENTAL GUANO WORKS, 
(LATE OHLENDORFF'S) 

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

Barbados Agents: James A. Lyneh & Co., Ltd., Bridgetown. © 

|sUST ISSUED. 
| WEST INDIAN BULLETIN, BORDEAUX MIXTURE. 

Vol. XVI, No. 1. For use in mixing the above, we stock 

fohnesining the following apers: Report on the Prevalence | ; : 
of some Pests and iikeaces, : the West Indies during 1915, Ss U LPHATE OF COPPER. 

jby H. A. Ballou, M.Sc., and W. Nowell, D.LC.; Rosellinia Bordeaux is recognized as the best mixture for destroy- 
|Root Diseases in the Lesser Antilles, by W. Nowell, D.C. ;| ing fungous pests on the rind of the cane plant prior to 
| The Shedding of Flower Buds in Cotton, by 8. C. Harland, » | planting. 
|B.Sc.; Notes on Resistance to Leaf-Blister Mite with Special i f i Bop: 
Refcenes to Budded Cottors, and to Cotton Hybrids, by | Assure a good spring, by using this mixture. 

S. C. Harland, B.Sc.; On the Genetics of Crinkled Dwarf | To be obtained from 
Rogues in Sea Island Cotton, by 8. C. Harland, B.Sc.; The 
West Indian Cotton Conference, 1916, by W. Lawrence Balls, THE BARBADOS CO-OPERATIVE 
Se.D., and John W. McConnel. 

Index and Title page for Volume XV will be issued with | COTTON FACTORY, LIMITED, 
ea number. | WHITE PARK, 

|PRICE Ga. each. | — OST EREP. 8d. BRIDGETOWN, BARBADOS. 

DE PARTMENT PUBLIC C ‘ATIONS. 
HANDBOOK SERIES. 

Insect Pests of the Lesser utiles: ‘Pp. 210, Figs. 185. Price (unbound) 1s. 34. 
Bound in cloth, 2s. 

Lime Cultivation in the West indies Pp. 136, Figs, 17. Price (unbound) 9a. 
Bound ih eloth, 4s. 

Cotton Cultivation in the bea igi. Pp. 118, Fies. 35. Price (unbound Bound ir: cloth, 4s. 80. . o ae ie 

| 
| 

Printed Office of Agricultural Reporter, 4, High Street, B idgetown, Barbados 
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‘AN OpjEC# LESSON 
IN 

Tick ERADICATION 
a 

“ 

Fewace 

The Illustrations given below, and the accompanying particulars, are taken from an Officied publication of the United States 

It has been 

calculated thatticks may, 

in the course of a year, 

deprive an animal of 

102 gallons of blood. 

Some ticks absorb as 

much as 2 c.c. of 

blood each, 

TICK INFESTED: BEFORE DIPPING, 
WEIGHT 730 POUNDS. 

Department of Agriculture, Bulletin No. 98. 

A case is on 

record of a horse which 

oF Bt died from anzmia re- 

August 12th, 1911. sulting from gross tick 

infestation, and from 

which no less than 

28 Ibs. of ticks were 

collected. 

THE SAME BEAST TICK FREE: 2 MONTHS AFTER DIPPING, 

October 12th, 1911. 

The above illustrations afford an example of the benefits afforded by Tick Eradication. 

WEIGHT 1015 POUNDS. ; 

The animal shown, when infested with ticks, weighed only 
730 pounds on 12th August, 1911. On this date the beast was completely freed from Ticks by dipping. Two months later (12th October), its weight 
kad increased to 1015 pounds, the feed in the meantime remaining the same as before. The total gain after being freed from ticks was thus 

285 pounds in 2 months, or a daily average gain of 4= 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 East Africa, ,Portuguese East Africa, 

Portuguese West Africa Egypt, Argentine Republic, Queensland, 

United States of America, New South Wales, 

Northern Territory of Australia. 

_WEST INDIAN AGENTS: 
ST. KITTS: §. L. Horsford & Co. 

ANTIGUA: Bennett, Bryson & Co. 
JAMAICA D. Henderson & Co., Kingston. 

GRENADA : Thomson, Hankey & Co. 
BARBADOS Barbados Co-operative Cotton Co 

BAHAMAS : W. N. Twynam, Nassau. 
TRINIDAD : T. Geddes Grant. Port-of-Spain. 
BRITISH GUIANA : 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. Frampton. 
ST, LUCIA Barnard Sons & Co., Castries. 

wen tle 

Manufacturers: WILLIAM COOPER & NEPHEWS, Berkhamsted, England. 
BRANCHES : Toronto, Chicago, Sydney, Melbourne, Auckland, Buenos Aires, Monte Video, Punta Arenas, East London, Odessa. 



mw! 
OAS, LF 22 ST 

A FORTNIGHTLY REVIEW LISRAPY 

OF THE YAW YORK 

IMPERIAL DEPARTMENT OF AGRICULTURE FOR THE WEST INDIES aie i CARDEN. 

Vota XV No; 387. BARBADOS, FEBRUARY. 24, 1917. Price ld, 

CONTENTS. 7 4 ‘ 
It is recognized that the materials used as food 

SE Pace, fulfil two main requirements: they serve to build up 

Becoultural Conditions _ ae of fecal Interest... a and maintain the body structure, and afford the source 
in Barbados .. .. «. 92 | Lobsters, Poisonous 5 _¢ Dele eee oe ange : ; : ; 

Bead Diluted with Sweet | Market Reports ga of energy w hich manifests itself in body movements 

enero Meal... eee at) | Sey Growing of Aspara- and in work. Physiologists have found that two main 

‘ae Se eat gus in... |. .. ... 55 classes of food substances are essential to these pro- 

Indian Planters, The... 54 NEES eng Comments ... 56 Gesses: namely the proteins or flesh-formers, and the 

pn Guia, phe BUG 61 feu Kemet paecas Head 3 carbohydrates or heat producers. 

Potatoes, Economy in 
Using aerate: ls-s 09 

Resources of the French 
and Foreign Tropical 
Colonies é 57 

British Guiana, the Pro- 
duction of Rice and Pro- 
vision Cropsin ... ... 5 

British Guiana, Manuring | 
of Cacao in ... . siete ui3) a eee wes 

Department News ... ... 451 |St. Lucia, Robusta Coffee 
Dominica Rainfall, 1916... 56 | in ... .22 s.. .0, 2-24 9D 
Fungus Notes:— Sea Island Cotton Market 54 

The Rind Fungus of |Seaweed as a Potassic 
Sugar-cane es. 162)| Manunememmeeamc.oipe si Oo 

Gleanings... ... ... ... 60 |The Resistance of Budded 
Grenada Prize-Holdings Cottons to Disease ... 57 

Competition ... 61 | Virgin Islands, Deforesta- 
Human Feod Require- tion igen ase eee OD 

AGMUS) ere | ste = 49 | West Indian Food Supply 62 
Insect Notes:— | West Indian Products ... 63 

Dispersion of Insects by ; Women and Agriculture 
Wind... 58 | inGreat Britain ... 56 

Human Food Requirements. 
> VA 

Neg stn the present moment when so much atten- 
"YZ *3\ tion is being given to questions concerning 
cor acl Grants are nei made to utilize 

more fully the resources of every West Indian island, 

it will be of assistance to have an understanding of 

the composition of the various foods that are available, 

and of the function of the various constituents of food 

as well as of the requirements of men and women in 

the matter of food supply, so that there may be 

intelligent appreciation of the extent to which new 

forms of food may be utilized to supplement possible 

deficiencies, 

Proteins are various nitrogenous substances of the 

nature of albumen: these substances in one form or 

other occur in all living bodies: they are essential 

constituents of animal food, their function being to 

supply the nitrogenous material of which flesh is built 
up. 

It is not quite certain just how much protein 

is required by an ordinary man doing a moderate 

amount of work, but it is usually assumed that about 

100 grams, or slightly less than a quarter of a pound 

is necessary; some observers are of opinion that the 

daily requirement is somewhat less than this, and 

there are large classes of people whose daily dietary 
contains considerably less than 100 grams. 

There is more definite information as regards the 

amount of carbohydrates. or heat producers, and it is 

found that the extent to which these materials serve 

as food can be measured by the amount of heat they 
give off when they are burned, hence it is a common 

practice to express the food requirements in this 

respect in terms of units of heat known as Calories, 
Itis known that a man of average weight doing a 
moderate amount of work requires a daily quantity of 

carbohydrates capable of giving about 8,000 Calories: 
this will be effected by about 1:6 th. of carbohydrate. 
If the individual is doing hard work, he will require 
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more, and if he is not working he will require less. It 
is a common experience that work and exercise make 

people hungry. 

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 asa heat or energy-producing food, namely fat, 

or oil, Itis 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 quantities than 

carbohydrates. 

The daily diet of a working man must, therefore, 

contain about a quarter of a pound of protein and 
about 1°6 pounds of carbohydrate, part of which may 
be substituted by oil or fat, 64 ounces of oil or fat 

being equal to a pound of starch or sugar. 

There are many other substances, existing in 

small 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 the 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 

-digestion 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 

great value when considering 

information becomes of very 

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 isof 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 theaverage 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 httle protem. There are, 

however, some forms of food that are rich in protein, 

and it becomes a matter for careful consideration how 
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far we can obtain the two forms of food material in 

appropriate quantities. We shall do well if we direct 

our efforts with this end in view. 

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 foods and sugar 

enter into the dietary, and how little meat is used. 

Reference to the table below will show that the foods 
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 85 per cent. of carbohydrates 
and 1°5 per cent. of protein, while sweet potato meal 

contains about SO per cent. of carbohydrates and about 
3°5 per cent. of protein. 

From these figures it will be seen that the amount 

of carbohydrates required for the daily food of a man at 
moderate work may be furnished by about two pounds 

of either of these meals, but this quantity will convey 

about 0°03 pound of protein, in the case of the cassava 

meal, or abovt 0-07 pound in the case of the sweet 

potato meal, whereas some 0:2 to 0°25 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 
-a° e . 

familiar use as salt fish and peas and beans. 

Salt fish contaims 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 working man 

for a day, 

Amongst the vegetable foods rich in protein 

attention may be drawn to peasand beans: dried peas 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 necessary food requirements, at the 

same time both cheapening and diversifying the diet. 

As intimated above, there are found to be 

ynstances of people subsisting on smaller quantities of 
protein than 100 grams, or a quarter 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 carbohydrate required in a man’s daily diet, 

but will only supply about 0°1 to 0°16 of protein. It 
will be recognized from this how wise is the practice 
which provides that a diet of rice shall usually be 
supplemented by salt fish, or peas or beans. 

The position occupied by corn and corn meal may 

have brief consideration. This substance varies consider- 
ably, but we may consider the case of meal of fair 

average compusition containing S per cent. of protein 
and 72 per cent. of carbohydrates and 3 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 
016 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. 

Tt 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 are 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 
pointed out that differences also exist as regards digestibility, 

which have to be taken into account when determining the 
effective food values of ditferent products, 
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Exports of Sugar from St. Kitts.—The follow- 
ing figures show the annual exports of sugar from St. Kitts. 
for the last seventeen years: — 

Year. Tons sugar. 
1900 7,495 
1901 12,146 
1902 16,624 
1903 13,511 
1904 12,225 
1905 12,042 
1906 15,191 
1907 14,178 
1908 11,044 
1909 12,027 
1910 12,510 
1911 11,139 
1912 10,554 
1913 11,312 
1914 9,946 
1915 8,341 
1916 16,109 

DEPARTMENT NEWS. 

His Majesty the King has been graciously pleased 
to appoint Dr, Francis Watts, C.M.G, Imperial Com- 
missioner of Agriculture for the West Indies, to be 
Knight Commander of the Most Distinguished Order 
of St. Michael and St. George. 

The Imperial Commissioner left Barbados on 
February 19 for Jamaica, with the object of paying an 
official visit at the request of the Government of that 
Colony, in connexion with the development of the 
sugar industry and other agricultural matters. Sir 
Francis Watts is expected to return to Barbados in 
April. - 
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DOWN THE ISLANDS. 
x 

ITEMS OF LOCAL INTEREST. 

pomiNica. Mr. Joseph Jones, Agricultural Superintend- 

ent and Curator of the Botanic Gardens, states that during 

January, 15,000 lime seedlings were transplanted 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, abous 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 

submitted 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 5 inches. 

MONTSERRAT. 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 anda 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 3°93 inches. 

antigua. The Curator, Mr. T. Jackson, states that 
during January the sugar-cane variety plots were planted at 
several estates and from the Department’s nursery a consid- 
erable number of coco-nut 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. Abont 2,000 new varieties will 

be raised during the year. 
to staple crops, the canes in January were ripening rapidly. 
Some few muscovado works had actually commenced grind- 
ing. 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 material 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 of the Central Board for co-operative organi- 
zations. The rainfall for January was 2°23 inches. Rain 
was badly required at the time of writing. 

sv. kiTrs. Most’of the workin 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 and high winds and was fast ripening 
up. Basseterre factory began work on February 1. Crop 
prospects were about the same as last season, although cane 
fires have reduced the yield tosome extent. The young cane 
crop, especially the last planting has suffered from the dry 
weather, and in some eases replanting will be necessary. The 
cotton crop was practically reaped except for a few 
late fields) The very high price for lint, 3s. per tb. in 
England and 2s, 84d. 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 b. 
At Spooners factory selected cotton has been ginned for 
saving seed and for getting samples for spinning tests. The 
rainfall for the month was very low, namely 1°75 inches. 
Work 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. 

NEvis. 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 
eddoes were reaped during the month and a good yield 
obtained. Corn was obtained at the rate of 1,500 tb. of 
corn on the cob per acre. The onion crop continued to make 
good progress and a part of the crop was showing signs of 
ripening. The distribution of planting material from the 
Station during the month was as follows: sweet potato 
cuttings, 2,500, black-eye peas 1 tb. together with 18 b, 
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 progress 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 4°74 inches. The rainfall for the year 
1916 was 64:04 inches, 

TORTOLA. In the Experiment Station, Mr. W. C. Fishlock 
states that plot No 5, which had been planted with sweet 
potatoes before the hurricane of October, was recultivated 

As regards observations relating — 
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and planted with twelve varieties of sugar-eane. Plant dis- 
tribution consisted of 15,400 onion seedlings, 228 corn 

cobs, 44 Ib. of peas, 14 tb. of Irish potatoes. The cotton 

crop was expected to be small and there was no indication of 
there being any lime crop for some time The sugar-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. Rain fell in measurable quantity on 
-only twelve days of the month. 

AGRICULTURAL CONDITIONS IN 

BARBADOS. 

The following consists of extracts froma report in 
the Barbados Agricultural Reporter for February 10, 
1917:— 

The closing days of January were fairly showery in the 

greater 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. Lney’s parish. It was quite a pleasure 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 6 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 some 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 tillage 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, in some instances, the replanting of the young 

crop. Wherever there have been showers, the supplies have 

grown healthily and, we may add, with regularity. A planter 

on ablack 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 there is another which presents a most pleasant sight— 

green blades waving above almost every bank. The difference 

1s principally to be accounted for by the time of planting, 
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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 isa good in- 
vestment. The soil isthereby 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. Toa hole it could be seen 
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 in 
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 some 
parishes every estate is either grinding or sending canes to the 
factory. In the red soils there are a few estates which wilk 
not begin before the middle of this month or perhaps a little 
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 32 
tons have been reached. The B.376 is mentioned as having 
dried very much and as being likely to mark a tonnage 
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 as 
from the estates; viz., 7 Ib. crystals per 100 tb. cane. 

Of the twenty-one factories and estates at which dark 
crystals are made, fourteen are at work. We regret to have. 
to state that one of the mills at Three Houses has been 
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 sufficient 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 market for dark crystals opened at 3°25. 
Molasses is apparently firm at 15c. per gallon and $5:00 
for Fancy, and 20c. for Choice. 

The yam crop is being rapidly disposed of generally at 
$1:00 or $1:20 per 100 b., but in St Lucy’s parish $1-50 
per 100 Ib. is being asked. White eddoes are selling at 
$100 per 100 tb. and nut eddoes at 90c. Potatoes are 
being sold at $1:08 per 100 Ib. and retailed at 7 bb. for 
10c., and we are informed that ia some districts they are 
growing very scarce. The Guinea corn crop has not been a 
plentiful one, as it was not planted in sufficient quantity. 
In spite of a dry December it eared satisfactorily. This corn 
is being sold at 7s. per bushel. 

There have been twenty-one cane fires since the date of 
our last report, making a total of seventy-eight, causing the 
destruction of 371 acres of canes. During the fortnight 
1064 acres were burnt and more than half this total was 
destroyed at two. estates— Foursqnare, in St. Philip’s 
parish, and the River, in St. Andrew. These facts calk 
for the devising of a remedy which will eifectively protect 
property against wanton interference. 
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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 of Sea Island cotton have remained 

very firm since our last report, and sales of Montserrat cotton 

have been made at 34d. to 36d. 
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 offerings 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. 33 
Fine, slightly off 48c, = 50c. pA 

GEORGIAS AND FLORIDASs There has been some inquiry, 
and’sales have been made of a few small lots, which were 

probably placed at some concession in price. However, 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:— 

GEORGIAS AND FLORIDAS. 

50c.=5l}c. landed. 
48c. = 494c, ry 

With orders in hand we can buy occasionally lc. 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 — 3,258 bales 

Extra Choice to Fancy 
Choice to Extra Choice 

Georgia 76,328 ,, /;makinga total of 115,463 bales. 

Florida 35,877, | 
Against last year 90,736 ,, Total crop 85,278 ,, 

, 1915 79,484 ,, ' 78,857 ,, 
, 1914 76,188 ,, . 85,544 ,, 
» 1913 70,760. ,, a 66,169 ,, 

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: — 

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 agencies 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 Empire. 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 very grateful if they will 
send us—either confidentially or otherwise—any information 
which will enable us to put a stop to these libellous statements, 

Yours faithfully, 

(Sgd.) 3. ARTHUR HUTTON, 

Chairman, British Cotton Growing Association, 
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IN. BRITISH OF 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 

MANURING 

costing $66 per acre. As a matter of fact it is not the 

expense but the low return that is the trouble in 

British Guiana. Sixty-six dollars per acre for four years 
is $16:50 per acre annually,which compares very favour- 
ably with $1920 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 626 tb. compared with 124 tb. 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 

ef growth. The following is the account of the British 
Guiana results, referred to above:— 

The sole objection to the use of heavy mulchings is the 
expense, four years’ mulchings costing $66 per acre. The 
value of the excess of cacao at the price of 12%c. per tb. of 
cured cacao obtained during seven years if taken at the lowest 
indicated return—520 fb.--is $1:00 less than the cost of 
the mulching; whilst at the highest indicated rate of increase 
—_894 fb. —it is in round figures 346 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 tb., the maximum 992 1b. The 
minimum shows a profit from their application of $43, the 

maximum one of $107. The chance of obtaining enhanced 

yields by the combination of mulching with manurings of 

phosphates and potash isa good one, and hence future trials 

will be principally directed towards examinirg into its 

feasibility. 
CULTIVATION METHODS 

The experiments which have now been carried on for a 
period of fifteen years indicate that in Britjsh Guiana under 

conditions similar to those existent 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 less 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 effectually 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 low expenses, such expense not exceeding $6 per acre. 

(5) Manuring the trees with a mixture of superphos- 

phate of lime and sulphate of potash, The cost of such 

application should not exceed 4 per acre. 

RECOMMENDED. 
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The Question of Deforestation in the Virgin 
Islands.—In some quarters 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, BSe., 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 tc, 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 country, 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 West Indies. , 

Rubusta Coffee in St. Lucia —The Agricultural 
Department in St. Lucia has issued another leaflet dealing on 
this occasion with Robusta 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 Robusta 
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 Ib. annually, valued at £1,813 The 
possession of natural conditions for the successful cultivation 
of this crop should stimulate planters to vive it increased 
attention with a view to causing a cessation of imports of 
coffee and, if possible, the production 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: ‘Im 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 out the heart of the compost and soil; so 
that a bed will not hold good much above two years, and 
the asparagus never grows big.’ 
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NOTES AND COMMENTS. 

Contents of Present Issue. 

The editorial in the present issue deals with the 
subject of human food requirements. The table append- 
ed gives figures ofanalyses of foodstuffs commonly used in 
the West Indies. 

Insect Notes, on page 58, discuss wind as a factor 
in the dispersion of certain insects. 

Results of experiments in connexion with the 
making of bread from wheat flour diluted with sweet 
potato meal, earried out in St. Lucia, are given on 

page 59. 

Fungus Notes, on deal with the rind 

fungus of sugar-cane, 

page 62, 

NEWS Frsruary 24, 1917. 

Dominica Rainfall, 1916. 

Mr. Joseph Jones, Curator of the Botanic Gardens 
Dominica, has kindly. forwarded a printed copy of the: 
Dominica rainfall returns for 1916. 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°62: for eleven inland 
stations, 160°65; and for seven Lasoye stations, 11916 
inches. In comparing these figures with those for 
1914 and 1915 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 1916 the highest return 
was from Gros Manioc, at which station 24726 inches 
were recorded. ‘The rainfall fur the year at the Botanic 
Gardens was 8442 inches. 

> 

Women and Agriculture in Great Britain. 

The continued demand for more men for the Army 
has necessitated calling up many engaged in what have 
hitherto been regarded as reserved occupations. Until 
recently the more highly skilled workers on farms have 
been exempt: the exigencies of the war have now altered 
this, and agriculture has been depleted of its labour to 
a serious extent. ‘The scarcity of labour has been met 
in various ways: by the loan of soldiers for harvesting 
operations; by the organization of school-boy labour 
during the holidays, and by the employment of ex- 
service men. But it is to women, ‘particularly of the 
better classes, that attention has been especially direct- 
ed,and a greatdeal has been achieved in connexion 
with their employment on the land. Articles have 
recently appeared in the Journal of the Foard of 
Agriculture of England and Wales on the subject. In 
the latest issue of that Journal, an account is given of 
two training centres for women, which it is understood 
have done good work in turning out capable female 
workers, famihar not only with such operations as 
milking and butter-making, but also with the more 
vigorous farm operations such as ploughing. 
Illustrations are given of women cleaning and 
litterig stables, and of two gir's using unaided 
the self-binder with three horses, showing what 
can and ougut tuo be done in a erisis. After all, 
it 18 convention that has been the chief barrier in the 
past to the employment of women on the land in Great 
Britain. At the same time there are real objections. 
On the Continent important branches ofagriculture are 
market gardening and the cultivation of the grape 
vine—aindustries which are more suited to women laboue 
than the management of live stock, which nearly always 
forms an integral part of British farming systems. 

However, in war-time the objectionable asp-ct of things 
fades into imperceptibihty in the light of national 
necessity, and this should be so in regard to the 
employment of women on the land. 

As in other important matters connected with 
the war, we sometimes hear 
without a touch of humour. 

of cases that are not 
Readers of the Sporting 
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and Dramatic Journal 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 across 
a hay-field in her 80 h.p. Daimler. 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 equidistantly around the 
back tyres 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 not 
available. 

The Resources of the French and Foreign 
Colonies in the Tropics. 

A copy has been received of the Annales dw 
Musee Coloniale des Marseilles (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 East 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 well 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 foreign tropical countnes. The author is 
M. Henri Jumelle, Professor at the Faculty of 
Sciences and Director of the Colomial 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 im rice imereased 
from 17,503 British acres to 47,037. During the year 
under review the acreage was 50737 acres, an increase 
of 3,700 acres on the acreage reported for 1914; 13,600 
acres equal to 26°58 per cent. of the area under rice are 

situated within the empoldercd areas of sugar planta- 
tions ; ; Te 

The relation of the rice-growing industry to the 

sugar-cane and other agricultural industries of the 

colony during the period 1903 to 1915 is summarized 
c=) 

in the following table, in which the areas occupied by 
the varied industries are given in British acres:— 

Total areas 
Sugar- Rice. Other under 
cane. products. cultivation, 

19038 78,860 17,503 21,442 117,805 
1904 74.424 23,016 28,338 125,778 
1905 76,011 25,347 30,940, 132,298 
1906 78,158 27,898 30,317 136,373 
1907 74,441 31,196 27,943 133,580 
1908 74,865 39,746 33,356 147,967 
1909 73,224 27,540 31,901 132,760 
1910 73,319 33,264 36,651 142,139. 
1911 72,138 37,826 40,487 150,451 
1912 71,808 44.020 43,132 158,960 
1913 72,698 35,582 43,832 152,072 
1914 73,108 47,037 49,389 169,534 
1915 75,744 50,737 49,888 176,369 

In regard to provision crops, the Demerara Duily 
Argosy says:— 

The total acreage under these was 19,820 acres, or 
1,243 acres less than in the previous year. It is much 
to be regretted that under existing war conditions the 
farmers of the colony have not realized the necessity, 
from the point of view of the prime importance of 
abundance of colony-produced foodstuffs for the benefit 
of the poorer sections of the community, of continuing 
the policy inaugurated in August 1914, of steadily 
increasing the area under such products. In that year the 
farmers increased the area under foodstuffs by 2,604 
acres over that planted for 1913; that increase is now 
lessened to, in round figures, 1,360 acres. The area 
under foodstufts is, however, still higher than it has 
been since these records were commenced. 

—__————— + 

The Resistance of Budded Cottons to. 

Disease. 

Mr. Harland states in the report ofthe Agricultural 
Department, for St. Vincent 1915-16, that during the 
year a study was made of the resistance of budded 
cottons. The budding of cottons is a simple operation. 
A young plant about 2 feet high can be used as stock, 
the bud being inserted about 1 foot from the ground. 
Provided that the sap is flowing freely in both stock 
and scion, it is immaterial whether petioled or non- 
petioled budwood is used, or whether the stock and the 
branch from which the bud is taken are approximately 
of the same diameter or not. 

The following conclusions are arrived at from 
a study of the behaviour of budded cottons:— 

(1) If the stock is susceptible and the scion 
immune, the scion retains its immunity completely. 

(2) If the stock is immune and the scion suscep- 
tible, budding apparently confers on the scion a certain 
degree of resistance. 

(3) Uf the stock is fairly resistant and the scion 
susceptible, the scion remains susceptible, though per- 
haps not so susceptible as when on its own roots. 

(4) If the stock is susceptible and the scion 
fairly resistant, the same degree of resistance is retained 
by the latter. 
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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 atall 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 larval 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 fixed 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 Neus . 

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 sufficient to prevent a spread of 

these pests from one orchard to another. Experiments made 

in California in 1913 (California Monthly Bulletin, 2, 12, 

p. 777) by E.E. Munger, and later in the same year by H.P. 

Stabler in connexion with the almond mite (Lryobia pratensis) 

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 different elevations. so as to face the 

prevailing winds. Numerous spider-mites were found on the 

sheets placed at a distance of 650 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 ot 
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 (Sazssetza oleae) were carried by the 
wind for varying distances up to 450 feet from infested trees. 
Tanglefoot sheets were placed in different 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 north and an east exposure. These ex- 
periments were carried out simply to determine to what ex- 
tent the young of the black scale might 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 these experiments and those given below were conducted 
towards the end of 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 neighbonring 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 1915, before the annual hatching of young 
seales began, showed that no scales were then present. This 
block of clean trees was surrounded by severely infested 
orange trees on the west, south and east sides, while on the 
north side was an abrupt slope of barren ground. The trees 

were examined again in August 1915, and from tests made it 
was found that young 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 appears in the Journal of the Board of 

Agriculture 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 percent. of the whole 
tuber—or | fb. in every 5 tb. The surface layers, which are 
wasted, contain a larger percentage of solids than the 
remainder: and lastly, the subsequent boiling dissolves the 
soluble ingredients of the potato and also breaks down the 
outer surface into the water—which is thrown away. 

Experiments on the subject have shown that pared 
potatoes put into cold water and boiled lost 15:8 per cent. of 
their protein or flesh-forming substances, 18°8 per cent. 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 lost 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 almost 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 the 
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 connexion with the notes on bread diluted with 
potato meal which recently appeared in the Agricultural News, 
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 tb. 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 
extent 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 
the 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 ‘being 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. 



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 Chronicle 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 figures given indicate the almost’ com- 
plete cessation of trade in potash salts with the exception, 
perhaps, of German trade with Holland, Denmark , and 
Scandinavia. 

According to Colonal Reports - Annual, No. 908, on 
Bermuda, the quantity and declared value of arrowroot 
exported in 1915 were 5 tons, valued at £650, as compared 
with 4 tons 5 ewt., valued at £530, in 1914. The quantity 
and value of onions exported during the last two years were: 
1914, crates 87,279, value £25,877; 1915, 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 December 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. It would seem to possess 
disadvantages, however, when compared with the natural 
article. It has to be kept moist, and if exposed to sunlight 
it tends to deteriorate. 

An abstract of the proceedings at the meeting of the 
agricultural section, British Association, last year, appears in 
Nature for December 14, 1916. The topics discussed can be 

roughly grouped under the three heads of Economy in Crop 
Production, Economy in Meat Procluction, 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 inthe St. Lucia Official Gazette for 
November 19, 1916, that 70.000 lime plants will be ready for 
distribution from the Agricultural and Botanical Station 
between May and November 1917. Planters were advised 
to send in their ordeis at once, otherwise it would be 

impossible for the Agricultural Department to guarantee 
delivery. Owing to the increased cost of raising due to the 

losses incurred from fungoid and insect pests, the price was 
raised to 5s. per 100, from January 1, 1917. 
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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 
regard 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. 

The opinion is expressed in the Queensland Agricultural 
Journal for November 1916, that the returns of cassava 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 fb. of starch 
may be obtained, whereas an ordinary crop of maize may 
not give more than 1,200 fb. of starch. 

Since the South Orkney Observatory was established in 
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 is 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 Geographical 
Journa’, Vol. XLVIII, No. 6.) 

A note appears in the Journal of the Board of Agriculture 
for December 1916, to the effect that numerous attempts have 
been made by the English Agricultural Organization Society 
to initiate a satisfactory system of credit in the country, and 
some fifty credit societies have been formed. Their success 
has been very limited, 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 
made to form such a society in Antigua, in the West Indies. 

Ata recent meeting of the Trinidad Board of Agriculture, 
the question of how to 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 done 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 situation . 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 hy the Board of 
Agriculture 
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THE HINTERLAND OF BRITISH GUIANA. 

Mrs. Cecil Clementi contributes to The Geographi- 
cal Journal tor December 1916, 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 
Guiana, and by Mr. Menzies, one of the few pioneers of 
the interior of the colony. The fellowing 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 
2,400 feetabove sea-level. Itis bounded on the east by the Kowa 
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 extreme width from east to west is some 8 miles. 
Its area is roughly 50 square miles; and the distance across the 
plateau by our trail, which ran ina tolerably straight line, I 
estimate at 5 miles. The whole tableland forms an excellent 
grazimg ground; ane although there was atthe 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 rana few dry channels, which are no 
doubt full of water in the rainy season. An Indian village 
named Karto, 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 River; for it 
must be understood that the highlands suitable for grazing 
are by no means confined to the tableland which we crossed, 

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 less extensive savannah 
platean, 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 elevated 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 desirable that steps should be 
taken without delay to putastop to the pernicious habit, preva- 
lent among both the Mokusis and the Arekunas, 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 im 
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. ©. Moore, 
Superintendent of Agriculture, that the cacao holdings 
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 \grienl- 
tural Instructor, was approved by His 
Governor, and the Agricultural and Commercial Society 
informed accordingly. 

The total number of entries was 362, of which 259 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 cent. 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 
190 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 195 
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 £84 15s., representing the 
value of fifty-seven prizes; in the case of the gardens £36 
was expended representing the value of twelve prizes. The 
total value of the prizes awarded therefore in this the 1916 
competition was £120 15s. 

Some interesting correspondence has been appearing in 
The Times (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 

Excellency the. 
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FUNGUS 

“THE RIND FUNGUS OF SUGAR-CANE. 

In Vol. I No. 1 of the Journal. of the Board of Com- 
missioners of Agriculture, Porto Rico, Mr. J. Rh. Johnston, 

formerly pathologist of the Insular Experiment Station, 
‘discusses the history and cause of the so-called rind disease. 
"The subject is one which has been exceptionally fruitful in 
misunderstandings, and the records of old mistakes still 
~confuse issues which in themselves should now be fairly clear. 

As to the actual position of the fungus Melanconium 
sacchari in sugar-cane pathology, there is now probably little 
<ssential 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 
justify, but this is probably due for the most part to 
differences in agricultural practice. In some parts of 
St. Kitts, where owing to the small capacity of the 
anuscovado works cane is often left standing longer 
than in the general custom in these islands, infestations 
such as those described by Johnston have several times been 
notized. 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 
access is thus opened renders recovery impossible. The 
xonditions 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 may be 
due to a disposition to regard all such occurrences as due to 
infestation with red rot (Colletrotrichum falcatum), 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 
of Melanconium sacchari and the confusion “introduced into 
the study of sugar-cane diseases by Massee’s ill-considered 
pronouncements, he criticises somewhat severely the conclu- 
sions of Howard in attributing rind disease primarily to 
Colletotrichum falcatur. The point may be at once eonced- 

ed that rind disease received its name from the appearance 
caused by Melanconium sacchar/, and if the name be restricted, 
as itis by Johnston, to the effects produced by that fungus, 
then Howard’s work mainly concerns a different 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 
with the rind and have nothing 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, Colletotrichum may have nothing to do with it; 
using it in its historical sense, it had almost everything. The 
real starting 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 Bourbon 
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 ofa 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 termsrind disease and rind fungus were at 
that stage perfectly appropriate, and were usedin 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 epidemicas due to the obscure, 
but potent infestation of the Bourbon with the red rot fungus. 
The statement that this was the cause of rind disease conveyed 
an accurate enough meaning to those whom it most concerned, 
Further, the remark that Colletotrichum had ‘nothing what- 
ever todo with the eruptions on the rind’ will certainly not 
bear literal interpretation. That fungus was killing out canes 
by the acre, and every one 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 term, but the confusion that its use’ 
has continued to cause has led to the very general adoption of 
the name red rot for Colletotrichum 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.—WNuture for Decem- 
ber 7, 1916, the leading English scientific journal, reproduces. 
the principal facts brought forward editorially in the Agricul- 
tural News, for October 21, on the subject of the effect of the 
rise in the price of flour 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 ofticial attention. The Agricultural News 

(Barbados) of October 21 suggests that the cultivation of 
maize, Guinea corn, cassava. and sweet potatoes should be 
extended. All these foodstuffs are already grown in the 
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 serious, 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 Research in Animat 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 outon a lot of fifty- 
four pigs, and covered a period of twenty-four weeks. The 
meal (oil extracted) and cake were fed against a grade of 
wheat milling offal known locally as ‘thirds’ >r ‘fine sharps’. 

It may be stated that the composition of palm kernel cake 
compares very favourably with that of ‘thirds’. Both 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 equal 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 expeeted 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 arate 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 Journal of the Board of Agricul- 
ture of England and Wales for December 1916. 

Seaweed as a Potassic Manure.—It is now 
-generally recognized in Great Britain (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. Oneton of the fresh 
seaweed, it is stated, contains as muchas |} owt. 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 atime when it is more than difficult to 
secure. In the West Indian islands however, it should be 

easily possible to make greater use Of seaweed as a manure. 
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WEST INDIAN PRODUCTS. 

DRUGS AND SPICES ON THE LONDON 
MARKET. 

Mr. J. R. Jackson, A.L.S., has forwarded the follow- 
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 was, both in quan- 
tities and prices, quite of a satisfactory nature. The tendency 
in the latter has been, and is still, advancing, but at the 
period under review, that is at the close of the year, there is 
always a certain falling off, both in supply and demand, as 
well as in depreciation of values. The system of buying only 
sufficient for present needs continues to be the rule and wilk 
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 month 
common to good common Jamaica was quoted at from 80s. 
to 85s. and 90s. to 105s. for medinm to good. A large 
quantity of washed Cochin was also disposed of, rough 
fetching 47s. 6d. and wormy 44s. A week later further 
sales of common to good common Jamaica fetehed similar 
prices to those quoted above, namely 80s. to 85s. 

MACE AND NUTMEGS. 

At auction on the 13th mace was in good supply, 
147 packages of West Indian being offered and sold, fine 
fetehing 2s. to 2s. ld. perib., good pale 1s. 10d. to 1s. 11d., 
fair ls. 7d. to 1s. 9d., ordinary reddish ls. 5d. to 1s. 6d., 
common ls. 3d. to 1s, 4d., and broken 8d. to 103d. per tb. 
At the same auction nutmegs were also in good supply, 50Q 
packages being offered and sold at steady rates. 

SARSAPARILLA,. 

This drug was in good supply and fair demand 
at the drug auction on the 14th of the month when 
29 packages of grey Jamaica were offered, 14 of which 
were disposed of at ls. 10d. per tb. for good grey 
fibrous; 58 packages of Honduras were also offered and 
52 sold, good fetching 1s. 6d. to 1s. 7d. per tb., 1s. 4d. 
for fair and ls. 2d. for inferior. Of 8 bales of Lima- 
Jamaica offered, only 3 were sold, good fetching ls. 7d. 
per fb. and chumpy Is. 6d; 25 bales of Mexican were also 
brought forward, but were held at 1s. per tb. Seven bales 
of native Jamaica were also offered, and were bought in at 
1s. for red and yellow mixed. 

CITRIC ACID, ARROWROOT, PIMENTO, KOLA AND LIME JUICE, 

Citric acid has been firm throughout the month at 
a stationary price of 2s. 6d. per tb. Arrowroot was in 
good supply at the beginning of the month at advanced 
rates, 34d. to 34d. being paid for good common St. Vin- 
cent and 43d. for fine. It was reported that as 
many as 1,000 barrels had been disposed of at the 
beginning of the month. Pimento was quoted at the begin- 
ning of the month at 33d. per tb., and at the close it had 
risen to 3d. 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 6d. per Ib, 
for fair bright halves, and 10 bags of fair halves frons 
Zanzibar sold at 54d. per tb. In the middle of the month it 
was reported that there were large stocks of lime juice im 
hand and that good raw West Indian was obtainable at 2s. 94. 
per gallon. 



“64 THE AGRICULTURAL NEWS. Fespuary 24, 1917. 

MARKET REPORTS. 

London.—Tae West Ixprs Comsirree CrecuLar, 

1917. 

ArrowrooT—=3d. to 43d. 
Batatsa—No quotations. 
Berswsax—No quotations. 
Cacao—Trinidad, no quotatiess; Grenada, 62/. to 68/-: 

Jamaica, no quotations. 
Corree—Jamaica, no quotations. 
Copra—£45 10s. 
Corros—Fully Fine, no quotations; Floridas, no quota- 

tions: West Indian Sea Island, 34d. to 36d. 

Frurr—Bananas, £17 per ton: Oranges, no quotations. 
Fustic— No quotations. 
GixcrrR—Jamaica, no quotations. 
Isryciass—No quotations. 
Hoyxey—Jamaica, no quotations. 
Lore Jurce—Raw, 2/9: concentrated, £22; Otto of limes 

(hand-pressed), no quotations. 
Loewoop—No quotations. 
Mace—No quotations. 
Nourmees—10d. to 2/-. 
Porexto—Nv quotations. : 

Russer—Para, fine hard, 3s. 5d.; fine soft, ne quotations; 
Castilloa, no quotations. 

Rumu—Jamaica, no quotations. _ 

January 11, 

New York.—Messrs. Gresprz Bros. & Co., January 

30, 1917. 

Cacao—Caracas, 15$c. to 15}c.; Grenada, 14c. to 14}e.; 

Trinidad, 132c. to 144c.; Jamaica, lljc. to 12¢¢.; 

Coco-nuts—Jamaica and Trinidad selects, $21°‘0C to 

$22-00; culls, $12°00 to $15°00. 
CorrEr—Jamaica, 10c. to 12c. per fh. 
GrxeER—lic. to 18c. per fb. 
Goat Sxrs—Jamaica, $1°25; Antigua and Barbados, 

$1-15 to $1-25; St. Thomas and St. Kitts, $1°00 to 
$1-15 per tb. 

Grape Frorr—Jamaica, $1-°0 te $1°50. 

Lores—$5 00. 
Mace—43c. to 49c. per ib. 
Nurmecs—20c. to 24e. 
Onances—$1°25 to $1°75. 
Prrento—dge. per fb. 
Scear—Centrifugals, 96°, 4°8%c; Muscovados, 89°, 4-2S8c.; 

Molasses. 89°, 3°89c. all duty paid. 

Trinidad.—Messrs. Gorpoy, Grant & Co., January 26, 

1917, 

Cacao—Venezuelan, £14°25 to $14°50; Trinidad, $13-25 to 

$13°75. 
Coco-sct Om—S$1°30 per Imperial gallon. 

Correre—Venezuelan, l43c. to 15e. 
Copra—S$7 ‘00 per 100 ib. 
Duat—36°79. 
Ox1oxs—$7°00 to $8°00 per 100 fb. 
Peas, Sptit—$10°00 per bag. 

Porators—English, $4-00 to 35-00 per 100 ib. 

Rice—Yellow, $7°40 to 87°75; White, $800 per bag. 

Svear—American crushed, no quotations. 

Barbados.—Messrs. T. S. Garraway & Co., February 6, 

1917. 

ABEowRooT—S3M0 per 100 th. 
Cacao—S$11°58 to $12-00 per 100 ib. 
Coco-ncts—$24'00 husked nuts. 
Hay—No quotations. ; 
Mancres—Nitrate of soda no quotations; Cacao manure, 

ho quotations; Sulphate of ammonia, $112-00 per ton. 
Moztasses—No quotations. 
Ostoxs—$10-00- 
Pras, Sptir—No quotations; Canada, $6-00 per 120 fh. 
Potators—Nova Seotia, $6-00. 
Rice—Ballam, 5855; Patna, no quotations; Rangoon 

ho quotations. 

Stear—Mnuscovado centrifugals, $4°50. 

British Guiana.—Messrs. Wietine & Ricuter, December 

30, 1916: Messrs. SanpbacH, Parker & Co. 

a Messrs. Wretine = 
ARTICLES | een PEACH, Parker, 

f- 

ABRROWROOT—St. Vine $11-00 
| 

Batata— Venezuela block —— | 
Demerara sheet 365-00 

Cacao—Native l6c. per fh. 
Cassava— S4e. 
Cassava StarcH— $9-00 
Coco-nuts— $20 to $24 per M.| 

Cor FEE—Creole £2c. to 13¢. 
Jamaicaand Rio} 5c. per tb. 
Liberian llc. 

Duar— $6°50 to 88-00 
Green Dhal 

Eppors— 96e. 
Motasses— Yellow None 
Ostonys—Teneritie 

Madeira 7c. to Se. - 
Pzas—Split $12-00 to $12°50 e 

| S) 
Marseilles | 5 

Pranrarys— 32c. to H0c. | =< 
Porators—Nova Scotia $5°25 to $5-50 = 

Lisbon = 

Porators--Sweet, B’bados $1-92 Se 

Rice—Ballam $7 -00 Z 
Creole —= 

Tannras— $2°88 
Yams—White $240 

Back | 
Svuear—Dark crystals $3°40 to $4°50 

Yellow $5°00 to $510 | 
White 37-00 | 
Molasses — 

TirmBpeER—GBEENHEART 48c. to T2c. per 
cub. foot | 

Wallaba shingles} $5°50 to $7-50 | 
per M. 

»» Cordwood} $3°00 to $4°00 | 
per ton 

a 
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Publications on sale ane the Imperial pevarimayy of Agriculture 
FOR THE WEST INDIES. 

s is especially adapted to West Indian conditions. 
_ experiment work on sugar-cane and manures, the full official reports of which have only a limited circulation. 
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London: Messrs. Dutau & Co., 5 

Seedling Canes and Manurial 

The ‘WEST INDIAN BULLETIN’. 
3, and 4, in original paper covers as issued, price ls. each. Post free, 1s. 

Volumes IT, III, IV, V, VI, » VEE, TX, X, XT, XT, XT, XIV and XV:—Price 2s. each: Post free 2s. 8d., where 
. IV, 3; and v, 2 and 3 are out of print.) 

Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916. 

Volume 1. No. 1. Out of print. Nos. 2, 

complete. 
Volume XV, No 4. 

(III, 2 

HANDBOOK AND 

A Quarterly Scientific Journal. 
2d.; 

PAMPHLET SERIES. 
The Pamphlets and Handbooks are written in a simple and popular manner and the information contained in them 

issued up to the present time is eighty-two. 

Suear Iypustry. 

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 4d. each. 

Experiments at Barbados, 
in 1903-5, No. 40; in 1904-6, No. 44; in 1905-7, No. 49; 
in 1906-8, No. 59; in 1907-9, No. 62, No. 66, price 6@. each. 

Seedling and other Canes in the Leeward Islands, 
in 1900-1, No. 12; in 1901-2, No. 20; im 1902-3, No. 27; 
price 2d. each; in 1903-4, No. 33; in 1904-5, No. 39; in 
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The following extracts from “ The West fallen Bulletin,” No. 2, Vol. xio., frem a report by Mr. P. T. Saunders, M.R.C.V.S., Veterinary Officer on 

the Siaff of the Imperial Department of Agriculture for the West Indies, show conclusively the value of systematic work in Tick Eradication, and 

incidentally prove how easily and cheaply the great economic waste caused by Gicks can be obviated 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 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 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 anemia con- 
sequent upon the mechanical 

loss of blood from the sucking 
of the ticks, and many herds 
lock poor and miserable from 
their effects. Diseases may 
also be propagated through 
the agency of Ticks ; so there 
atonce appears every argument 

for their systematic eradication. 

This conclusion was forced 
upon the representatives of 

Messrs. Henckell Du Buisson 
& Co., and the firm imported 

2 spfaymg machine to deal 
with the herds of cattle used 
on the company’s estates in 
Antges. 

After nearly twelve months’ trial, it is gratifying to be able to record 
an entire satisfaction, both in its working and in its results. 

The spraying solution used is Cooper’s Cattle Dip—an arsenic- 
copkassing preparation, manufactured by the proprietors as a result of 
meany years’ experiment and investigation in South Africa and elsewhere. 
Ths directions for use are easy to follow, and the preparation of the 
apsaying solution is accomplished simply by the addition of the dip to cold 
water ond thoroughly mixing, in the strength required. As the surplus Dip 
drains back to the tazk, and as 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 Africa, Northern Rhodesia, Brazil, Basutoland, 

Nyasaland, Swaziland, Rhodesia, 

British East Africa, 

Portuguese West Africa Egypt, 

Southern Madagascar, 

German East Africa, 

Argentine Republic, 

United States of America, New South Wa!es, 

Northern Territory of Australia. 

A PRACTICAL EXPERIME) 

Tick. Rapication® 

THE IMPROVED “COOPER” CATTLE SPRAYING MACHINE 
(Erected ready for use) 

Portuguese East Africa, 

Queensland, 

el 

less than 4-gallon, it will be gathered that the cost of spraying per head is — 
very small : the actual cost per head works out at about 4d., and it is esti- 
mated that the cost of spraying would not exceed 18d. per head per annum, 

The results obtained from spraying have fully justified the most 
sanguine expectations. It 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 thrifty ; 
they are seldom hide-bound— 
acondition which was formerly 
common—and their skins are 
softer and more pliable, while 
the coat is also imprevyed. 

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 minutes, each one being effectively and completely sprayed. 

The success which has attended this innovation should be sufficient 

encouragement to those owners who have the interests and the economy of 

their stock at heart, to follow the lead of Messrs. Henckell DuBuiison & Co. 

The erection of spraying machines is a matter which is well worthy of 
the attention of stock owners generally, and the writer very strongly 

advocates their erection in different parts of the several islands of the 
West Indies. |t may be possible, in many imetemces, fer groups ef owners 
to combine to secure this ead, 

— |. = oe ee 

5 >. Senne 

at MM ee ae ee oe ee ee ee ee ee ee ee WEST INDIAN AGENTS: 

ST. KITTS: S. L. Horsford & Co. 
ANTIGU A: Bennett, Bryson & Co. ; 

JAMAICA: D. Henderson & Co., Kingston. 4 
GRENADA : Thomson, Hankey & Co. if 

BARBADOS : Barbados Co-operative Cotton Co., Ltd 
BAHAMAS: W. N. Twynam, Nassau. 

TRINIDAD - T. Geddes Grant, Port-of-Spain. 
BRITISH GUTANA : Sandbach, Parker & Co. 
ST. VINCENT: Corea & Co., Kingstown. 

NEVIS: S. D. Malone. 
DANISH WEST INDIES: A. Schmiegelow, st. Croix. 7 

ONT SER W. Llewellyn Wall. 
DOMINICA: Hon. H. A. Frampton. 

ST. LUCIA: Barnard Sons & Co., Castries. 

Mu awe 

Manufacturers: WILLIAM’ COOPER & NEPHEWS, Berkhamsted, England. 
BRANCHES : Toronto, Chicago, Sydney, Melbourne, Auckland, Buenos Aires, Monte Video, Punta Arenas, East London, Odessa. 



A FORTNIGHTLY REVIEW 
OF THE 

IMPERIAL DEPARTMENT OF AGRICULTURE FOR THE WEST INDIES. 

Vout. XVI. No. 388. BARBADOS, MARCH 10, 1917. Price ld 

CONTENTS. which they refer, and of the remarkable progress that 
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The Growth of the Smaller West shidiar 
Departments of Agriculture. 

HE Reports issued on the Agricultural 

Windward and Leeward i Departments of the 

Islands continue each year to improve. Those 

Pihch have just been published, relating to work 

conducted during 1915-16 attain to such a high 

standard of value and interest that we are-prompted to 

place on record a brief account of the activities to 

subdivision into Bureaus, working in conjunction with 

the State Experiment Stations, each of which is able 

to carry on scientific studies as well as the investigation 
of problems immediately relating to agricultural 

practice. 

Thus we find all grades of Departments of 

Agriculture, from those staffed by one or two officers, to 

those which employ many hundreds. But the relative 

size of a Department does not necessarily determine 

its efficiency. A small Department in a small place 

can do effective work as well as a large Department in 

Tbe chief handicap to a smal! a bigger country. 
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department, particularly in an island, is its isolation, 

and its inability to employ scientific experts. This 

trouble 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 Agriculture. 

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 1905, agricultural work 

consisted principally in the raising and distribution of 

plants. On the appointmens of Mr. R. D. Anstead 

as Superintendent of Agriculture, the work became 

of a broader character, but no definite attempt to 

organize a Department was made until 1910 when 

Mr. G. G. Auchinleck succeeded to the office. The Depart- 

ment at the present time, under the direction of Mr J. CU. 

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, chiefly on account 

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. 

ot the increased demand for lime plants. 

Auchinleck is for the present in abeyance, useful work 

continues to be carried on in regard to the control of 

epests 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 Department. 

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 

years. Reference, however, may be made to Mr. W. N. 

Sands’s work in connexion with cotton selection and 

the cotton industry More noteworthy 

perhaps has been the work of the Department in 

regard to land settlement and peasant instruction. 

generally. 

In this Colony systems for facilitating the sale of cottor 

and 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. 

During the last year or two, scientific work of a valu- 

able character was started by Mr. 8. C. Harland, the 

Assistant Superintendent, 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 vigorous campaign, under a special Ordinance, to 

eradicate the cotton stainer by 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 1913 a new Botanic and Experi- 

mental Station was established at Choiseul, on an estate 

especially bought for the purpose by the Government. 

Part of the estate has been converted intoa land settle- 
ment. Considerable credit is due to Mr. A.J. Brooks 

the Agricultural Superintendent, for successfully carry- 

ing out this scheme. Toassist 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 itself of 

great benefit to the growers but a source of revenue to 

the Government. Much 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 control. Manurial experiments with cacao have 

been carried on for Other activities 

include an excellent system of agricultural education 

many years. 

at the Gardens, and frequent visits to estates in the 
country. The report recently prepared by Mr. Joseph 

Jones, the Curator and Superintendent, and his Assist- 

ant and Chemist Mr. G. A. Jones, clearly testifies to 
the valuable and varied character of the work of this 
Department. 

Notable progress is to be recorded in the case or 

the next island, Montserrat, 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. Progressive work has been done in connexion 

with the control of pests and diseases. Quite recently 

an Onion 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 in a very small way. The most important 

event in the economic history of Antigua was the 
establishment of Gunthorpes Central Sugar Factory in 

1905. This was brought about largely 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 vow, included the 

well-known variety and manurial tests with sugar-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 
West 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. 

the establishment of an Onion Growers’ Association and 

a Cotton and Lime Growers’ Association. Recently 

also, the authorized the erection of 

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, where plot experiments are 

conducted with cotton, provision crops and other 

economic plants. At the present time many minor 
investigations are in which may 
important economic results: for instance, trials of fibre 
plants and reafforestation experiments. 

This is shown in 

Government 

progress have 

For the last eight years the oftice of Superintendent 

of Agriculture 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-Nevis, Anguilla, and the Virgin Islands. 

On account of the established character of St. Kitts, 
there has not been scope within recent years for the 
extension of much departmental activity in that 
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 for agricultural investigations has 
had a direct influence. 

Some noticeable changes have taken place in 
Nevis, where Mr. Shepherd, and Mr. W. I. Howell 
the Agricultural Instructor, have been giving increased 
attention to agricultural matters in this island. The 
cultivation of cotton by the peasants has shown an 
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. 
Previously, 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 coco-nut 

demonstration plots established. Plot experiments 

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 time. and has. 
proved of great benetit to the people. 

and 

The foregoing will afford some idea of the stages. 

of development reached by the Agricultural Depart. 
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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 exceptionally creditable when one considers that 

the expenditure of money on each Department to-day 

is, with one or two exceptions, no greater than it ever 

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 ten or fifteen 

years ago; or with the work performed by Departments 

in larger colonies where the expenditure is many times 

greater. 

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 onion seed. The Bulle- 
tin states:— 

That northern vegetables degenerate quickly when taken 
to the tropics is a common belief in Porto Rico, resulting 
from the fact that seed loses its viability quickly 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 thatit is recommended 
for general use. 

Planting a few types of peppers, such as are commonly 
grown 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 1911, which was 
hindered by an exceptional drought; while these made in other 
months, including June, September, November, December, 
and January, gave small harvests. No indications that 

advanced generations were interior to earlier ones were 
observed. 

Records of the five years’ work with okra, during which 
time thirty-two plantings 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 work with lettuce no degeneration was noted as 
a result of growiog an imported variety for successive gener- 
ations in Porto Rico. Owing to the difficulty of producing 
seed during seasons of heavy rain, the experiments with this 
crop were hindered considerably. As seed production is 
difficult 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 made had a very pronounced effect on the yield, 
being the predominant factor influencing production. 

East Indian Immigration —Six hundred and 
thirty-eight Indians were despatched to Trinidad in October. 
There were among them 18] women, At present, contrary 
to former experience, 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 Cuba they get 4s. a day on the sugar estates, 
while the mest favourable wage proposed for East Indians 
is ls. 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. (Colonia! Journal, Vol. X, No. 3, January 1917.) 

Prosperity of the Falkland Islands.—The 
Falkland Islands, 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 
1915 the respective values were £1,576,126 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. 
Another noteworthy point is that a proclamation was issued, 
on account of the war, to the effect that all goods exported 
should go to the 'nited Kingdom. One result of the 
position is that the islands may fairly be called the paradise 
of manual labour. Skilled labourers get 1s. 14d. an hour 
with Is. Sd. overtime, and in many cases 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 froma ship in the harbour, 
There is a grext 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 Journal, 
Vol. X, No. 3, January 1917.) 
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THE HAWAIIAN SUGAR CROP OF 1916. 

The United States Department of Agriculture, 
under date of January 4, has given some details of the 
Hawaiian sugar crop for 1916, froin which the Louwis- 
dana 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 some objection made to this at times 
by some of the Hawaiian planters, they holding that their 
sUzar crops were more expensive to produce owing to the 
longer 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 
of any other sugar-produeing country. 

As now reported, the crop for the year 1916 amounted 
to 529,253 long tons, or about 47,533 tons less than the 
year before, or a falling off of about 9 per cent. The area 
harvested was 115,419 acres 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 shortige in the crop 
resulted. The total areain cane in 1916 is reported at 
246,332 acres, an increase of 6 552 acres over the report of the 
previous year. Of the total cane area, 115,419 acres as here- 
inbefore stated, were harvested or, say, 47 per cent., and 
the remainder 130,915 acres was left over for grinding within 
the following calendar year. 

Some additional 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 115,419 acres harvested in 
1916, the rest of the five years being intermediate. The 

average yield of sugar-cane per acre was 42 short tons for 
1916, 46 tons for 1915, 45 tons for 1914, 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 fb. per ton in 1914, and as high as 249 bb. 
in 1912, the whole, as will be seen, varying within 
the limits of from 12 to 12} per cent. yield in sugar of the 
weight of the cane. The lengths of the campaign varied 
trom 200 days in 1912 to 169 days in 1913, the other years 
interveniny 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 extraction 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 
iar distant when the trial of high extraction. already blazed 
ta Hawaii, will be followed to the end in Cuba and in the 

+ther 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 
countries as in these where they were first developed. 

LIME AND ARROWROOT CULTIVATION 

IN BRITISH EAST AFRICA. 

The prospect of eventually establishing a lime industry in 
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 that 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 1914-15, it is desirable that the coffee 
planters in the Uplands should have a reliable permanent 
second cultivation to fall back upon in case 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 precipitation in many districts is 
much below the requirements of lime cultivation, and unless 
the plantations are thoroughly well sheltered by wind-breaks 
to maintain a humid atmosphere, it is difficult to understand 
how the trees manage to flourish. Whereas citrus trees like 
the orange and grape fruit are not very particular as regards 
ervironment, 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 
splendidly, 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 41:14 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, 1915-16, that this experiment, 
started the previous year, was continued. The results are 
shown below in tabular form:— 

Yield per acre in bb, 

20,948 

Designation of plot. 
A. Buinked 

5 feet x 2 feet. 
B. Unbanked 

5 feet x 2 feet. 

Size of plot. 
1 jp-acre 

yip-acre 22,525 

From the above figures it will be seen that there is 
a difference of 1 577 tb. per acre in favour of the unbanked 
method of planting, or 7°5 per cent. Comparing the results 
with those of 1913-14 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 per cent. 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 flat 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 February 3, 1917, is as_follows:— 

ISLANDS. ‘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 sell; consequently, with orders in hand at lc. to 

2c. below the following quotations, it is likely orders could 

be executed. 

We quote viz:— 

Fully Fine =55c. landed, 
Fine = )2C. Pa 
Fine, slightly otf =50e. 59 

GEORGIAS AND FLoRIDAS. Nothwithstanding 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 48c., at which some small lots have 

been sold. This demand is apparently caused by the difficulty 

of getting Egyptian cotton, and the impression is that the 

buying will become more general. Although Factors are 

holding lc. higher, we can buy occasionally at the following 

quotations, V1Z.:— 

GEORGIAS AND FLORIDAS. 

Extra Choice to Fancy 48h¢.=50c. landed. 
Extra Choice 48c. = 494e. - 
Choice 47¢.=48ke. e 

The exports from Savannah for the week were, 
to Northern Mills, 1.129 bales, Southern Mills, 100 
bales, and from Jacksonville to Northern Mills, 167 
Dales. 

Labour Conditions in Porto Rico.—The 
Lousiana Planter for February 3 publishes the following 

note concerning labour trouble in Port Rico:— 

Although sugar men in general in Porto Rico had not 
anticipated any labour troubles during the present grinding 
season such as have been the case for the past two or three 
years, it has now been announced by Santiago Iglesias, the 
Jeader of the Federation of Labour of Porto Rico, that unless 
a minimum wage of one dollara day and an eight-hour 
working day are granted by the centrals before February, 
here will be a general strike of sugar-cane labourers. 
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TRADE AND AGRICULTURE OF 

JAMAICA, 1915-16. 

The Report on the Blue Book of Jamaica for the year 

1915-16, is issued as a supplement to the Jamazca Gazette of 

December 28, 1916. 

The total values of imports and exports for the year 
were, respectively, £2,327,458 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 £2,565,820 and £2,904.533, 
respectively, The most direct cause 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 £708,982. 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 productsof the sugar-cane of £220,362; in 
dye-wood and extract of £151,758; 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 hnrricanes and storms 
in August and September, already referred to, very 
Jarge 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 
the greatest un record. The demand by the public for plants 
of all sorts was brisk,and the various nurseries, despite 

retrenchment in their upkeep, 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 undertaken, and schemes 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 year, and this would appear to 
be a new industry that will figure more largely in the 

exports of the Colony in the future. Owing 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. 

been 

The Government Stock Farm at Hope has had a success- 
iull 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 cultivation. Preparations for planting 
about 600 acres in sisal and henequen have been made 
at this station. 

Tilled lands in 1915-16 comprised 278,262 acres as 
compared with 271,382 acres for the period 1911-15. Lands 
subject to tillage are further classified under the particular 
crops which they produce; the following figures give the 
acreage under each classification for 1915-16: canes? 33,830 
acres, coffee 18,383, coco-nuts 30,072, banana 89.477 can 
11,452, ground provisions 64,082, mixed cultivation 28 103 
and minor items ~.SS3 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 1915-16, 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 sum of these constituents will be more 
or less constant. The sum total of the remaining 
constituents af albuminoids and soluble carbohydrates is 
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 95. In 
these three latter cases the figures were 93°9 and 95:3. But 
the deviation is so small that the general observation may be 
said to hold good in these instanzes 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 is, 
again, very nearly half of the amount of phosphoric acid 
present. 

The effect of polishing is next dealt with, and it is 

pointed out that polished rice becomes poorer in all 
constituents except soluble carbohydrates. which 
icrease a little. 

RICE AS AN 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 Jatter term includes 
culinary properties, such as flavour, consistence, appearance, 
taste, etc., which cannot be definitely 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 the 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 
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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 foodstnffis used, the probability of 
much injury being done by ignoring these aspects 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 make-up, 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 more 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 
(1914-15), of some local imterest:— 

Experiments on the fermentation of sisal waste were 
continued 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 9°4 per cent., and at the end of their long dry season is 
stated to have reached as muchas 14:1 per cent. Most of the 
alcohol was produced from leaves containing, on the average, 
12 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 sisal 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 
eeased, 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, for example, if found to be present 
n any quantity). 
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NOTES AND COMMENTS. 

‘Contents of Present Issue. 

The editorial in this issue reviews ina 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 65. 

Under Plant Diseases, three important notes will 

be found, concerning a disease of pigeon peas, citrus 

canker, and poisoning of a coco-nut palm, respectively. 

The present importance of food crops lends special 

interest to Insect Notes in this issue, which deal with 

the scarabee and other pests of the sweet potato, on 

page 74. 

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 for January 10:— 

‘The Ministry of Munitions announces that an: 
Agricultural Machinery Branch has been set up in 
conjunction with the Board«f Agriculture and the 
Food Controller to deai 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. 

‘Mr. 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. 

An 

What is a Luxury? 

The restriction in the imports of certain materials 
into Great Britain on account of the shortage of freight 
may affect the West Indies. The restrictions will 
concern principally the so-called luxuries. These 
include first of all, many of those commedities 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 on 
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 luxury, 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 efticiency or for the successful 
conduct of the war. 

The Perfumery and Essential 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 useof 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 sleep or take a meal in some hotels 
unless he or someone else uses perfumery’, and that 
‘travellers in Central 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 atrade point of view, and remember 
the large amount of capital invested in the perfumery 
business. The export trade alone from Great Britain 
is very great; even a small place like Barbados imports 
perfumery to the value of some £3,500 annually, 
though it is true that more than half of this comes 
from the United States and the Danish 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 different, 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 mdicating that the imfor- 
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 
News. 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. 

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. 

<r 

Remarkable Growth of a Banana Tree. 

A correspondent writes from Antigua to say that 
he has observed a banana tree exhibiting unusual 
features of development. ‘lhe 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 the case 
of young trees that have not borne. This shoot rapidly 
developed, sending out leaves, and finally grew to be 
asecond 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, noi 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 w eight has inelined it so that it 

rests supported on the apparently abnormal growth of 
leaves. Our correspondent may be interested to know 
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that a similar case was recently noticed ina garden im 
Barbados. The growth deseribed is of course abnormal, 
and it is difficult to assign any definite cause to the 
event. 

eo 

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 New York. Almost every lime 
consumed in New 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 
required, the lemon is almost entirely used. Thus the 
demand for Dominica limes depends upon an acquired 
taste of a somewhat special and restricted kind. 

At present Dominica appears to be the only supply 
centre ot green limes for New 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 New 
York become established from that island, it is possible 
that it might have injurious effeets 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 Rico 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 reaching 
the consumer in a perfectly green condition, and not 
in a yellow and sometimes in a quite over-ripe state as 
occurs at present with the Dominica limes at certaim 
periods of the year. 

The American, like the West Indian, knows the 
ditference between a green and a yellow lime in 
a beverage, and a green lime is preferred and wanted, 
and will be paid for. he flavour of the green rnd is 
a very important factor in connexion with the value of 
the fruit ina 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 time 
freight questions of any kind are problematical, but in 
the future it may 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, 1s superior to all others. The 
only problem is to market it 1m a satisfactory condition, 
and to ayoid the waste whichis reported to occur under 
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 having a distinct food 

value. Among these will be the sweet potato, which is one 

of the commonest articles of fcod 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 their control. 

Such insect pests as the scarabee or Jacobs, (Huscepes 

[Cryptorbynchus] 4atatae), the sweet potato moth (Protoparce 
cingulata, F.), red spider (Tetranychus telarrus), ete , 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 potato 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 insecticids- 
The scarabee, on the other hand, cannot be controlled in 

the ordinary way by poisons, 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 slips known to be free from 
scarabee in Jand where no potatoes have grown for some time, 

and by keeping this up season after season 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 should be destroyed. 

This land 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 Experiment 
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 usnally done by 
estate managers, who thus can insure the peasant proprietors 
getting a supply of clean plants. It then remains for the 
peasant growers themselves to sce 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 six 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 land 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 example 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 of sweet 
potatoes. In this way the best varieties have been obtained, 
and these have been gradually distributed to growers 
throughout theisland, who have extensively availed themselves 
of these opportunities 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 Stition 
original objects of the experiments. Within the last few 
years there has beena 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 decrease. 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. ) 
that these methods willbe 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 thesame length in order 
to emphasize its importance at the present 
encourage growers to more persistent efforts to get rid of this 
pest. 

While the scarabee is by far the most injurious pest 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 
(Protoparce cingulata, 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 Syleptu helcitalis, Wlk. 
attacking the leaves, can be killed by the use of arsenical 
poisons, such as Paris green, or arsenate of lead. The Jatter 
is preferable, as it is less likely to damage the leaves. 

Several species of thrips sometimes occur on the under- 
side of the leaves, perhaps the commonest being Huthrips 
mmsularis, Franklin. The red spider-mite (7'etranychus 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 (Cylas formicarius) is 
a pest in Jamaica, British 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 on sharp-pointed stakes or iron rods, 
Some estates have tried the keeping of ducks to control this 
pest, with good results. 

J.C.H, 

We have every reason to believe: 

time and 
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DOWN THE ISLANDS. 

ITEMS OF LOCAL INTEREST. 

st. VINCENT. The Agricultural Superintendent, Mr. W. 
N. Sands, reports that workin 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 300 bales only, including 
stains, at a meeting of cotton growers held on the 3lst. The 
first shipment of cotton was made during the month. Owing 
toa dry December the water-supplies 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 Carib 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 Sterculia 
carihaca. 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—Botanie Station 7°46 inches, Experiment Station 

Mob. 

sr. Lucta. According to Mr. A J. Brooks the Agricul 
tural Superintendent, work in the Experiment Stations and 
Botanic Gardens in January was of a routine nature. Plant 
distribution included the following: ornamental 12, economic 
6, budded oranges 21, 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 
was continued. The boiler arrived from England and has 
been placed in position and fitted ready for working. 
Mr. Buckmure arrived ia the colony and took up the duties 
of Agricultural Assistant 

Considerable attention has been paid to the question 
of manufacturing potato flour on a large scale. Practical 
results have been obtained, and palatable bread containing 
25 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 Réunion for the manufacture of farine and 
potato flour 

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 crops 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 bea 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 distribution 
included 9,850 sweet potato cuttings, 188 tb. Guinea corn, 
29 tb. Indian corn, 2 tb. black-eye peas, and 2 tb. 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 progress 
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 
provision 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 1°39 inches. 

VIRGIN ISLANDs. 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 tb. Irish potatoes, and 
14 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 last sixteen years. 

TEPHROSIA PURPUREA AS A DYE PLANT. 

An interesting account of indigenous dye-producing plants 
of India appears in the 7’ropical Agriculturist for November 
1916, from which the following note on Vephrosia purpurea, 
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. I[t 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 colourig  prin- 
ciple allied to quercetin or quercitrin (vide Transactions 
Chemica! Society, 1910, Vol. 97). Owing to the difficulty of 
separating the yellow principle trom the chlorophyll, 
efforts to obtain a pwe 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 extract 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 weleome 
wherever Fustie and quercitron bark are stillin 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 Chamber of Commerre 
Journal that there are great possibilities for the cultivation 
of sisil in Egypt. Those interested in this question, and in 
the development of sisal plantations, should communicate 

with the Ministry of Finance, Cairo. 

It is somewhat surprising to learn that in Porto Rico 
there is an actual decresse in the acreage of cane now under 

production. The Louisiana Planter for December 30, 1916, 
states that vrinding began very early for the present crop. 
Tt is e¢ded that excessive rainfall injured seed cane. 

e 

What is believed to be the largest Hevea rubber tree 
is described in the India Rubber World for January 1. The 
tree, which is situated near the river Acre, in Brazil, is 127 
feet in circr:mference at the base, and has a record of yielding 
for 120 dys an average of 22 fb. of rubber a day. 

Many lines of research, says Science for October 6, 1916, 
are in da ly progress in our laboratories, whose object is the 
discovery of accelerants’ for certain chemical reactions. It 
is asked whethe it should not be found possible to discover 
specific ‘acct le ants’ which would inerease the rate at which 

potash conla be rendered available for the use of the plant 

in the srl 

Accordi g to a special article in Sczence for October 6, 
1916, experiments with discs of Opuntia have shown that both 
out and old plant tissues take up more water when neutral 
or alkaline Acidity, therefore, in addition to retarding 

enzymatic action, presumably including respiration, would 
operate to lessen growth by its effects in decreasing 

imbibition by plant tissues. 

It is sta ed in the Louisiana Planter for January 20, 
1917, hat th: outlook for the sugar crop in Panay and Negros, 

of the Philij pines, is not good. Since planting time of 
last year up co D cember there had been only about twenty 
consecutive days of sunshine. It rained almost continuously, 

and imany jiancers were obliged to replant their fields 

several times 

Nose rdiyg to the Wealth of India for November 1916, 
a French jovwnal clains that in the French Army exhausted 
yrange nce} is erarloyed as an aperient, The peel is boiled 

foran nour. Th: liquidis used for preparing flavouring 
mixtures, ard 2 e refuse is dried and given freely. It not 

only sezms t» stimalate the action of the intestinal canal, but 
stimuiatt oll t he flow of bile. 

Marcu 10, 1917. 

Reference is made in the Zxternational Sugar Journal 
to the severe drought that has been experienced 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 75,000 tons of sugar,. 
55,000 tons of which will be refined. Usually the Argentine 
can manage to export considerable quantities of sugar. 

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 
Annals of Tropical Medicine and Parasitology, 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 Sczence 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 by 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 reactions of 
the tissues, as well as the tissues by their reactions to poisons. 

The death is announced, in Nature for 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 questions connected with these sciences. He made 
many contributions to knowledge of the fishes of West 
Africa, Indo-China, and Madagascar. 

Mr. A.O. Thurston 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 Louiscana Planter for January 6, 
two photographs of 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 
island like St. Kitts can easily stand comparison in regard 
toequipment with anything on the same scale in Cuba or 
America. 

Reference is made in the London Chamber 
Journal for Janvary 1917 to Brazilian 
Commenting on this commodity, Mr. Lyster H. Dewey, 
Botanist in charge of fibre investigations, United States 
Department of Agriculture, says: ‘There would probably be 
little difficulty in finding a market for piteira fibre in the 
United States at the present time if it can be produced in 
commercial quantities, and of a uniform quality equal to the 
sample submitted. In order to obtain the best market value, 
the fibre should be cleaned directly from the freshly cut green 
leaves and not from watersoaked 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 pay more for this fibre than for hene: quen 

until they had Jeirned by actual experience how it conld be 
worked up to best advantage. 

of Commerce 

Piteira fibre. 
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WORK OF THE AGRICULTURAL 

DEPARTMENT IN GRENADA. 

The periodical progress report on the work of the 
Agricultural Department, Grenada, 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 thrips 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 tempo- 
rary corn-drying racks, and fumigating corn on the cob. 

In regard to the experiment stations, it is stated that 
at the lime stations 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 1915 and 1916 the number of lime plants dis- 
tributed by the Agricultural Department totalled 54 451, 
which, allowing for losses and variation in planting dis- 
tances, are sufficient to establish about 365 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, may usefully be considered. 

The pests observed during the quarter were the sugar- 
cane froghopper, said to be closely allied to or identical with 
Tomaspis varia—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 inthe 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. 

evidence of very considerable activity. 

Agricultural Instruction Work in Grenada. 
—His Excellenzy the Governor of the Windward Islands 
has furnished this Office with copies of the monthly reports 
of the Agricultural Instructors of the Department of 
Agriculture, Grenada, for January 1917. Both reports show 

It is stated in the 
first that the peasant proprietors’ holdings 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.—'he 
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 
atthe Department of Science and Avriculture, 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 boars 
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 the cost of housing the animals. 
Amongst the final matters referred to was the satisfactory 
sale of the rubber grown by the Department in 1916. One 
quantity of this rubber, about 1,000 tb., fetched 3s. 424d, 
per tb., and another lot, a little over 500 Ib., realized 2s. 6jd. 
per Ib,. while a third lot, 1,000 fb, was now awaiting sale. 
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PLANT DISEASES. 

CITRUS CANKER IN SOUTH AFRICA. 

Miss Ethel M. Doidge, Mycologist to the Union 
Department of Agriculture, South Africa, gives an account, 
in Science Bulletin No. 8 of the Department, of the 
origin and history of citrus canker in that country. 
In 1905-6 a number of grapefruit trees were imported 
from Florida and planted in the Government Experi- 

mental Orchard at Warmbaths, 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 1910 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 disease Spraying was repeated 
in 1911 and 1912, and nothing more was seen of the disease 
until 1916, 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 (Phytopathology, 
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 methods, the 
identity of this causative bacterium with Pseudomonas 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 disease 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, Superitendent of Agriculture, Grenada, 
has forwarded a report by Mr. Malins-Smith on a disease of 
the pigeon pea bush, Cajanvs imdicus, which has caused 
somewhat serious losses in the island of Carriacou. 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 these 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 
numerons 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, 
pycnospores 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 byaline. 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, owing 
to the development of longitudinal ribs of new wood on 
the surviving secto:s of previously diseased stems. It would 
seem 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 disease 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 thedisease by digging up and burning the 
affected plants under official supervision. 

Stem or root diseases of pigeon pea are rather frequent 
in these 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 that the subject has been 
brought to notice, that the occurrence of any cases should be 
reported to this Office for investigation. 

POISONING A COCO-NUT PALM. 

Reference has been made in this Journal (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) type of tree. 

The writer recently had occasion to test the effect 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 14 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 reddish 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 diseases, as to whether the rotting 
of the bud observed 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 involved 
ina putrid soft rot, 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, andthe tree was inan 
exposed position, There can hardly in this case be any 
question of infection with a special bud-rot organism, since 
the disease is quite unknown in Birbados. 

Excepting the reddening of the outer leaves, the general 
appearance of the tree was exactly that described as typical 
for the form of bud-rot disease which first affects the heart. 
The experience emphasizes the need for caution in attributing 
this type of failure to the presence of the specific bud-rot 
disease. Apparently the infectious nature of that affection is, 
in the present state of our knowledge, the only distinguishing 
feature on which reliance can be placed. 

W.N 

\ 
| 
I ' 
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NOTES ON PLANTS IN THE ST. VINCENT 

‘BOTANIC GARDENS. 

Each year the Report on the Agricultural Department of 
St. Vincent contains interesting observations on plants estab- 
lished, or newly introduced into this Garden. During 1915-16, 
a new rose garden was formed in a portion of the nutmeg 
grove, which was cleared for the purpose. The roses planted 
consisted of those which had been found to thrive fairly well 
under local conditions. There were several good roses whose 
mames were not known, but among the named varieties were 
the following:— 

Mamam Cochet Waban 
Souvenir de la Maimaison York and Lancaster 

Snow Flake Devoniensis 
Champion of the World 
Bertha Clavel 

Souvenir d'un Ami 
Catherine Mermet 

The Bride 

Prince Rupert 
La Martinique 
Madame Cammille 
Marie Guillot. 
Niphetos. 

Monthly Marie van Houte 
Ruben Etoile de Lyons 
La France Paul Neyron 

A few years ago there was introduced from Trinidad 
the Nicaragua cacao shade tree or ‘Madura’ (Glirverdia macu- 

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 extensively employed for wind- 
breaks, hedges, fenceand 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 terra-cotta Bougainvillaea ( Bou- 
gainvillaea spectabilis, var. laterita) on the eommon Lou- 
gainvillaea glabra, var. Sanderiana, 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 routs. 

The silvery-leaved juniper (Juniperus pachyphloew) 
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-flowered 
variety of the “Easter Blossom’ (Securzduca Lamarck). 
Enquires were made of different botanical authorities, but 
this form 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, —Spachew perforata, — 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 
galactodendron) 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 7) caswry of Botany that, unlike 
many other vegetable milks, it is perfectly wholesome and 
very nourishing, possessing an agreeable taste, like that of 
sweet cream, and a pleasant balsamic odour; its only unpleas- 
ant quality 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. Sands, 
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 total rainfall in 1916, 
namely 137-63 inches. was by far the highest recorded during 
that period, being 51°25 inches, or 29°3 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 
in 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 by 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 1,148 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. Upto January 3], 
the expenditure was £252 16s., which total includes claims 
for damage to property amounting to £40 5s. 6d. 

The effect 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 Nevis, referred toin 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 eastern 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 containmga virus. The poison 
is stated to have worked strongly, producing violent vomiting 
and other painful and dangerous effects. 

DEPARTMENT NEWS. 
Information has been received by cable to the 

effect that the Imperial Commissioner of Agriculture 
arrived in Jamaica on February 24. 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 of potash has stimulated enquiries in 
Queensland concerning the potash content of certain trees, 
small plants and shurbs. According to the (Queensland 
Agricultural Journal, the ash of ‘Blood-wood’ contains 5°52 
per cent. of potash, while that of ‘Red gum’ contains 4:17. 
The ash of pineapple plants contains 15:02; banana plants 
38°84; sisal hemp 8°00; cane tops 6°49; and cane trash 4:90 
per cent. 
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MARKET REPORTS. 

London.—Tue Wesr Inprta CommitTex CrrcuLar, 

January 25, 1917. 

ArrowrooT—2,‘od. to 342d. 
Barata—Block, 2/5$ to 2/104; Sheet, 3/8 to 3/9. 

Berswax—No quotations. 
Cacao—Trinidad, 78/-; Grenada, 60/. to 71,6; Jamaica, 62/-. 

Corrre—Jamaica, no quotations. 
Copra—£43 10s to £44. 
Corron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 34d. to 36d. 

Fruit—Bananas, £17 per ton: Oranges, no quotations. 

Fustic—No quotations. 
Gincrr—Jamaica, no quotations. 
IsincLass—No quotations. 
Honey—Jamaica, 49/- to 63/-. 
Lure Jurce—Raw, 2/9; concentrated, £22; Otto of lime 

(hand-pressed), no quotations. 
Loewoop—No quotations. 
Macre—ld. to 2d. 
Nurmrcs—10d. to 2/-. 
Pimento—3jd. 
Rusger—Para, fine hard, no quotaitons; fine soft, no 

quotations; Castillua, no quotations. 

Rum—Jamaica, 4/6 to 4/7. 

New York.—Messrs, Gitteserz Bros, & Co., February 

9, 191: 

Cacao—Caracas, lic. to 15$c.; Grenada, 14$c. to 14jec.; 

Trinidad, 14}c. to 144c.; Jamaica, 12$c. to Lic.; 

Coco-nuts—Jamaica and Trinidad selects, $21°0C to 

$2200; culls, $12°00 to $15°00. 

Corrre—Jamaica, 10c. to 12c. per Tb. 
Gincer—15je. to 18c. per fb. 
Goat Sxrns—Jamaica, $1°25; Antigua and } Barbados, 

$1°15 to $1:25; St. Thomas and St. Kitts, $1:00 to 

$1°15 per tb. 
Grape Fruir—Jamaica, $1°50 to $1°75. 
Limes—$5°00 to 6°00. 
Macre—4lc. to 48c. per tb. 
Nurmecs—22c. to 24c. 
Orances—$1°50 to $2:00. 
Pimento—bdic. per fb. 
Sucar—Centrifugals, 96°, 4°89c; Muscovados, 89°, 4°28c.; 

Molasses, 89°, 3°8%c. all duty, paid. 

Trinidad.—Messrs, Gorpon, Grant & Co., February 23, 

1917. 

Cacao—Venezuelan, $14°00 to $14°25; Trinidad, $17°28 to 

$17 ‘76. 
Coco-nut Om—$1°45 per Imperial gallon. 
Corree—Venezuelan, 124c. to 14bc. 
Corra—$7°25 per 100 th, 
Daat—No quotations’ 
On1ons —$7°00 to $8°00 per 100 fb. 
Pras, Sprit—$10-00 per bag. 
Porarors—English, $4°00 to $5°00 per LOO ib. 

Rice—Yellow, $8°40 to $8:75; White, $9°25 per, bag. 

Svear—American crushed, no quotations. 

Barbados.—Messrs. T. S. Garraway & Co., February 20, 

1917; Jas. A. Lynch & Co., Ltd., February 21, 

1917. 

ArrowrootT—$5 ‘00 per 100 te. 
Cacao—$11 ‘00 to $12°00 per 100 th. 
Coco-nuts—$24'00 husked nuts. 
Hay—8$1°80 per 100 th. 
Manures—Nitrate of soda. $90°00; Cacao manure, no 

quotations; Sulphate of ammonia, $110°00 to $112°00 

per ton. 
Motassrs—No quotations. 
Ontons— $6°03 to $700. 
Peas, Sprir—$9°75 to $1000; Canada, no quotations. 
Potators—Nova Scotia, $6°00. 
Rice—Ballam, $8°55; Patna, no quotations; Rangoon 

no quotations. 
Sucar—Muscovado centrifugals, $4°50. 

British Guiana.—Messrs. Wietinc & RicuTer, December 

30, 1916; Messrs. SanppbacH, Parker & Co, 

Messrs. Sanp- 
Messrs. WIETING 

ARTICLES. & RIcHTER. Bee & ee & Co. 

ARrRrowroot—St. Vincent $11-00 

Batata—Venezuela block —-- 
Demerara sheet $6500 

Cacao—Native l6c. per ft. 
Cassava— 84c. 
Cassava StarcH— $900 
Coco-nutTs — $20 to $24 per M. 

Cor reE—Creole 12c. to 13c. 
Jamaicaand Rio} 5c. per tb. 
Liberian lle. 

DHat— $6°50 to $8-00 

Green Dha! —-— 

Eppozs— 96c. 
Motassts— Yellow None 
Ontons—Teneritte 

Madeira Tc. to 8c. ae 
Pzas—Split $12-00 to $12°50 Ss 

2) 

Marseilles eS 
PLantTarns— 32c. to 60c. <x 
Potators—Nova Scotia $5°25 to $5°50 = 

Lisbon = =) 
Porators--Sweet, B’bados $1°92 > 

fo) 

Rice—Ballam $7 00 Ai 
Creole — 

Tannras— $2°88 
Yams— White $2°40 

Buck ——— 

Suear—Dark crystals $3°40 to $4°50 
Yellow $5°00 to $5°10 
White $700 
Molasses 

TimBER—GREENHEART 48c. to 72c. per 
cub. foot 

Wallaba shingles; $5°60 to $7°50 
per M. 

»  Cordwoed| $3:°00 to $4:00 
per ton 
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ublications 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 1s. each. Post free, 1s. 2d.; 
Volumes II, III, IV, V, VI, VII, VII, IX, X, XI, XII, XII, XTV and XV:—Price 2s. each; Post free 2s. 8d., where 

complete. 
Volume XV, No. 4. 

(III, 2. IV, 3; and V, 2 and 3 are out of print.) 
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 tame is eighty-two. Those mentioned in the following list are still available; the rest are out of print. 

Suear Inpustry. 

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 4d. each. 

Seedling Canes and Manurial Experiments at Barbados, 
in 1903-5, No. 40; in 1904-6, No. 44; in 1905-7, 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 1905-6, 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. 

Sngar-cane Experiments in the Leeward Islands, 
in 1910-11; in 1911-12; in 1912-13, in 1913-14, price 1s. each, 

(GENERAL. 

(7) and (22) Seale 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 School Gardens, Fourth Edition. 
(71) Insect Pests of the Lesser Antilles. (Handbook). Price 

(unbound) ls. 3d. Bound in cloth, 2s. 3d. 
(72) Lime Cultivation in the West Indies. (Handbook). 

(unbound) 9d. Bound in cloth, 1s. 8d. “ 
(73) Root Borers and other Grubs in West Indian Soils. 

Price 6d. oa ' 
(74) Cotton Cultivation in the West Indies. (Handbook). Price 

(unbound) 9d. Bound in cloth, 1s. 8d. 2 
(75) Insect Pests of Sugar-cane in Antigua and St. Kitts. 

Price, 6d. 
(76) Indian Corn. Price 4d. 
(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) Agricultural Resources of St. Lucia. Price 3d. 
(82) Indoor Gardening for Schools. Price 6d. 

Price 

The above will be supplied post free for an additional charge of }d. for the pamphlets marked 2d.; 1d. for those 
marked 4d. and for Nos 73 and 75; 14d. for Nos. 40, 44, 49, 59, 62, 63, 67 and 74. Postage for No. 71, 4d, 

_ and for No. 72, 2d. 
a 

‘A The 
4 The ‘ Agricultural News’. contains 

‘AGRICULTURAL NEWS’: 
extracts from official 

A Fortnightly Review. 
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. VolumesIV 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 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. Dutau & Co., 37, Scho Square, W. Grenada: Messrs. THos. Lawtor & Co., St. George. 
West Inpra Committers, 15, Seething Lane. St. Vincent: Mr. J. D. Bonapig, “Times’ Office, 

_ Barbados: Apvocate Co. Lrp., Broad Street, Bridgetown. St. Lucia: Mr. R. W. N1vxs, Botanic Station. 
_ Jamaica: Tue Epucationst Surrty Company, 16, King Dominica: Mr. J. R. H. BrrmpeEwarer, Roseau. 
¥ Street, Kingston. Montserrat: Mr. W. Roxson, Botanic Station, 

| British Guiana: Tax Arcosy Co., Lrp., Georgetown. Antigua: Mr. 8. D. Matons, St. John’s. 
Trinidad: Messrs. Mutr-Marsu svt & Co., Port-of-Spain. St. Kitts: Toe Brste anv Book Suppty AcEncy, BasseTereg 

_ Tobago: Mr. C. L. PLacemann, Scarborough. Nevis: Messrs. Howett, Bros., Charlestown. 
Canada: Lewis W. CLEMENS, 71, King Street, West, Toronto. 4 
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TRADE 

APPLY TO LOCAL 

MARE. 

AGENTS OR DIREOT TO:— 

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

London Agency: 

Barbados Agents: 

Doek House, Billiter Street, London, E.C. 

James A. Lynch & Co., Ltd., Bridgetown. 

WEST INDIAN BULLETIN, 

Vol. ee No. 1. 

Containing the viowne: papers: Report on the Prevalence 
of some Pests and 2S in the West Indies during 1915, 
by H. A. Ballou, M.Sc., and W. Nowell, D.I.C.; Rosellinia 
Root Dicasesa in the Ribade Antilles, by W. Now ell, DEC;; 
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 

8. C. Harland, B.Se.; On the Genetics of Crinkled Dwarf 
Rogues in Sea Island Cotton, by 8. C. Harland, B.Sc.; The 
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WHatT IT Costs A COUNTRY 

TO Keep TICKS 
os ea ee 

° 

GATTLE TIOK THE CASE OF THE UNITED STATES Pamats 
Exiract from US, Dept. of Agriculture, Bulletin 78, on “Texas Fever,” by Bstract from US. Dept. of Agriculture, Bulletin No. 261. “The Cattle Tick ‘ 

in its Relation to Southern Agriculture,” by AUGUST MAYER :— DR. JOHN R. MOHLER, V.M.D., Chief of the Pathological Division, Bureau of Ms 
ean Anmnal Industry — ’ 

“What it costs the Southern States to harbor the cattle tick is not enene % 
easily calculated, but from observation and experience we can estimate DECREASED MARKET VALUE. “Animals coming from tick- A 
this loss with some assurance of approximating the truth. infected districts bring an average of one-fourth to one-half a cent less i 

rece f Se ' Ms ¥ 3 per pound than the quoted market price. The handicap that is placed on 
BEEF CATTLE. “Below the quarantine line we have something the southern cattle raiser as a result of this decrease in value of his stock , 

See ao aeeea: Great Bie eer Ralic Be which Pee By the et will average at the former figure at least $1.50 per head, allowing an 4 census as nearly $183,000,000. he dairy cattle are credited with a value RNR IRGEI RAT OG : F nee ye 5 “ of about $58,650,000, and the other cattle with over $124,000,000. From individual weight of 600 pounds for all classes of animals ; so that the loss ie 

observation and experience I estimate that a shrinkage in value of 20% in 
-attle, other than dairy cattle, is due to the effects of the cattle tick. In 
round numbers this would mean a loss of $25,000,000 for beef cattle.” 

DAIRY CATTLE. ‘In the case of dairy cattle, considerable damage 
is experienced because of the extra feed required, and the shrinkage in the 
How of milk caused by tick infestation. It is believed that an estimate of 
5% of the total value of the dairy cattle is not overcharging the tick. This 
means an annual loss of nearly $3,000,000 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 8.33%; 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 jist, 1905, was about 1,250,000. 
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 
death in the tick-affected States amounted to $15,000,000. The average 
death rate in the quarantined States being nearly three times as great as 
*hat in the tick-free States, itis not unfair to assume that two-thirds of 
lis loss by death is directly attributable to the tick, that is $10,000,000.” 

DECREASED FECUNDITY. “There is a further loss to be recorded 
against 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 EXPENDITURE. “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 extra supervision. It is deemed a conservative 
estimate to place the annual loss under this and the previous head at 
*8.500,000."” 

STUNTING OF GROWTH. “There is another material charge to 
¢ entered against the tick. With tick infestation at babyhood, there is 
very little chance to bring cattle to early maturity. The stunting which 
they usually receive obliges us to carry them until they are three or more 
yeass old. That means two years of extra feed and care, and capital tied 
vp wanccessarily by adverse conditions. It costs easily from $5 to $10 per 
yeer to provide and care for a cow ; and to keep our 12,000,000 beef cattle 
&@ year or two longer means, accordingly, an extra outlay of at least 
$20,000,000." 

“It is very easily seen that the annual loss sustained by the Southern 
States to-day must pana beri to am enormous sum—$100,000,000 
Seing named in the Year of the Department of Agriculture for 1904.” 

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 Fast Africa, German Cast Africe, Portuguese East Africa, 

on the estimated 705,000 southern cattle marketed yearly under these con- 
ditions will sum up at a loss of $1,057,500 per annum. It will be found 
that this decreased value reacts and fixes the valuation of all cattle which 
remain in the infected territory, thereby reducing the assets of the cattle 
industry of that section by this ratio per head 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 1 quart per day, and the loss 
occasioned thereby at 3 cents per quart for the $75,000 ticky 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 60% 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 
400 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 that 
the yearly loss from this item alone varies from $46,000 upward.” 

Extract from a Paper read by DR. F. BAHNSEN, Chief Veterinarian of the 

State of Georgia, at the 1015 Annual Meeting of the United States Live Stock 

Sanitary Association :— 

LOSS OF MILE. “ Tick infestation costs the Southern States each 
and every year not less than $150,000,000. Every milk cow infested with 
ticks will give anywhere trom a quart to as much as a gallon less milk than 
one that is not infected with ticks. If they are infested with ticks they 
will not recover their normal milk flow again until the next period of 
lactation. That item itself (and let us place it conservatively at a loss not 
exceeding $15 a head on cach and every milk cow) will make an item in 
excess 6f $75,000,000." 

LOSS OF CONDITION. “When your cattle get infested with ticks 
they get poor. They get thin in flesh and you have to sell them for less 
money. It isa certainty that the difference in value between a poor cow, 
infested with the tick, and the value of the cow if she were not tich- 
imfested is conservatively, even with our scrub cows, $5 a head, and on 
ceed we lose not less than $45,000,000 or $50,000,000 on that 
one item.” 
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New Food Plants for the West Indies. 

Fo, T the present time attention is being given 

5 to the 
question of increased food production. The 

extension of the area under provision crops is being 
advocated, and interesting results have already been 

obtained in regard to the use of substitutes for 

imported wheat flour. 

in most of the West Indian islands 

Speaking generally the production of provision 

crops like sweet potatoes and yams offers no special 

difficulties from an agricultural stand-point: the only 

elevations. Neither are the conditions in the smaller 

islands suited to rice: and even Indian corn, though 

be stored without it can be readily grown, cannot 

special treatment. 

As regards beans and peas, the above remark 

concerning insect pests refers more particularly to 

those species specially favoured as vegetables. 

There are other species. however, which though 

grown principally as green dressings could also be 

made to yield tood tor consumption without the attend- 

ing difticulties of susceptibility to the attack of insects. 

The Canayalias—the Sword bean and the Horse bean— 

deserve speciai consideration in this regard, and the 

attention of the reader is directed to a note on these 

beans as food-crops on another page of thisissue. It is 

commonly supposed that the Canavalias are poisonous 

The 

the 

or unwholesome, or at least unpalatable. more the 

matter is enquired into the more evidence 

found to dispel such a notion. Actual trial has shown 

the Sword bean (C. gladiata) to be entirely wholesome 

and palatable. In regard to the Horse bean (C. ensifor- 

mis), a recently issued Philippine publication* says the 

beans ‘in a tender, immature state, may be eaten like 

string beans. Used dry hike beans, the beans should 

*The Philippine Agricultural Review (Vol. TX, No. a) == 
‘The Food Plants of the Philippines’, by P. T. Wester. 
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be soaked in cold water and be given an extra boiling 

in changed water in order to be palatable.’ 

Since there is no ditticulty 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 flour, but they ean only be used in very limited 

-quantities. 

For many months, since the flour question 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 grass known as Job's Tears (Coie Lachryma- 

Johi) 

extensively grown as- a cereal in parts of India. 
a fairly common grass in the West Indies—is 

According to Watt*. ‘From Darjeeling and through 

Blatan to the mountains of Upper and Eastern Assain, 

the Khasia Garo and Naga Hills, ete. to Burma and 

the Shan States, Coix might be described as not only 

a fairly plentiful crop but an exceedingly important 

article of diet. Certain forms 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 flour (ata) and thereafter baked 

into bread. It seems probable that the properties 

that necessitare so very ditferent methods of treatment 

and preparation involve a diversity chemically and 

structurally quite as great as that which exists between 

the hard and the soft wheats or the glutinous and the 

starchy rices. Again, in another place it is stated, the 

plant is of a ‘very hardy nature, and thrives upon 

almost any kind of soil, yielding a good amount of 

produce, and in taste resembling wheat.’ 

the West Indies 

as the source of vegetable beads which are used for 
These beads consist of the 

hardened pear-shaped body at the base of each inverted 
I 

* ‘The Commercial Products of India’, by Sir George Watt. 

Job’s Tears is known best in 

making into curtains. 

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 
ofa 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 by Churcht+ may be of interest: he found that 

cultivated Coix, Khasia Hills, had a nutrient ratio of 
1: 44, and a nutrient value of 90. 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 at 

the Experiment Stations would be interesting. They 

would furnish some idea of the yields of grain to be 
expected, the value of the flour produced from it for 
bread making, and the yield of fodder that can be— 

obtained. It might be mentioned that attention is 

being given to this crop in the Philippines, where it 1s 
rather regarded as likely to prove a valuable subsidiary 
food-crop. 

Porto Rican Sugar-cane Crop. —Writing from 
San Juan on February, 14, 1917, the correspondent of the 
Lowsvina Planter says:— 

‘The preseut cme-grinding season here has now reached 
its height, with every cane mill grinding at full capacity 
and the cane being harvested rapidly. The weather 
has been wonderfully good ever since the commencement 
of the grinding season and not a day’s work has been lost 
in the tields. Sugar men generally are extremely satisfied 
with the progress made so far, and with the labourers still 
working contentedly the fears which recently 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 commencement of I’ebruary if his demands 
for a dollar minimum and an eight-hour day were not met. 

‘As predicted early in the season, the effects of the con- 
tinued rains for months prior to the commencement of the 
harvest are now being felt in the decreased tonnage of sugar | 
per acre as compared with last year. There has however 
been a decided recovery recently, and sugar men are expecting 
that the total production will fully come up to the original 
estimates of over 500,000 short tons for the season,’ 

+ ‘Food Grains of India’, Supp’ement, 1901. 



Vor. XVI, No, 389. 

NOTES ON THE ANTIGUA AND ST. KITTS 

CENTRAL FACTORIES. 

On the basis of the 1916 crop, the total capital cost of the 
Company's property in St. Kitts works out at £15 8s. 10d. 
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 
1916:— 

1916. 
Canes 101,248 tons 
Sugar 11,591 

- Sucrose in cane 12°84 
»» 9) Megass 2:99 

Purity of juice 84:70 
Recovery of sucrose 8,557 
Yield of sugar 96 degrees 11-44 
Price of sugar per ton £17 18s. 10d. 

After charging Revenue 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. 33d. per ton of canes, 
making a total of 24s. 33d. per ton. 

To ‘A’ Sharehclders £33,320 13s. 6/., bringing the 
total at their credit to £39,352 10s. 9d., subject to liability 
for Excess Profit Duty. 

The Directors recommend the payment of a divi- 
dend of 2s. per share, which will absorb £6,500, leaving 
£32,852 10s. 9d. to be carried forward subject to Excess Profit 
Tax, as above stated, and Income Tax. After deduction of 
these charges, the balance, which is left meantime with the 
Cowpany for the purpose of finance, will be credited with 
interest at 5 per cent. per annum. 

To Factory charges £2 4s. 13d. per ton sugar 
To Railway transport 8 ae 
To Admission charges 3.0 34 

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, particularly the 
amount of canes ground, it must be remembered that the 
factories had only just commenced operations for the 
_present season. 

At the Antigua factory sixty-six hours were lost owing 
to stoppages. 

Antigua. St. Kitts. 

Canes ground 3,885 tons 5,620 tons 
Canes per hour ol 4 404 ,, 
Total sugar made and in 

process 396) 38 627 ,, 
Tons of cane per ton com- 

mercial sugar 10:20 8:96 
Sucrose per cent. of cane 12°38 12:42 
Fibre per cent. of cane 18:48 13°94 
Moisture per cent. megass 45°33 45-95 
Juice extracted per cent. of cane 69°73 77°65 

_Juice lost per cent. of fibre 35°82 32°3 
Per cent. of indicated sucrose in 

juice recovered 87°42 90°55 
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MANURING OF COCO-NUTS. 

The experiments in manuring bearing coco-nut palms 
undertaken by the Porto Rico Agricultural Experi- 
ment Station in 1912 are beimg continued and are 
said to be yielding valuable results. According to 
a recent report, while the application of fertilizers 
resulted in but little increase in the yield of nuts curing 
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 per cent. potash. Where 10h. 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 on 
coco-nuts at Pinneys estate in Nevis should prove of interest. 
The first year’s results, namely for 1914-15, were published 
in the Agricuitural News (Vol. XIV, No, 355, p. 398). The 
following are the results obtained during the yar 1915-16, 
and they indicate very considerable increases from manurial 
treatment It should be mentioned that 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 these, increased yields 
were given from manuring even during the first year. The: 
increases for last year are much greater, however. 

: ee SSS 
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1 No manure (600 21-4) 686 245] 591 jai) 
2 |Pen manure, 8 | | 

baskets per tree 960 34:2}1,014 |36°2) 853 |30-4 
3 Tankage, 8 tb. per 

tree, none applied | | 
this season. 753 |27-81 929 pau | 824 1305 

4 8 tb. basic slag | | | 
and 4 tb. sulphate | I | | 
of potash per tree 596 |23°8| 694 [27-77 |) 739 |29°5 | 

5 (4 tb. sulphate of | | | 
ammonia per treeDSS8 245) 742 '30°8) 944 [39-3 

6 4 lb. sulphate of | 
ammonia, 4hb sulp-| | 

| hateof potash, 8lb. | | | | 
| basic slag per tree 319 i315 | 983 [Bas 1,033 \39°7 

| 7 8tb. basic slag per | | | | | 
| tree 654 |2N-2)) 2791 |29-2)| 926. 134-2 

8 |8tb. cotton-seed | | | 
| meal per tree 838 (32:2) 996 |-8:3/1 007 (3877 

The manures were applied on October 7, 1915, and the: 
experiment was brought to a close on October 6, 1916. 

Once every month the plots were gone over and the 
fallen nuts counted and recorded, and the nuts collected. 
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~ DOWN THE ISLANDS. 
——_ 

ITEMS OF LOCAL INTEREST. 
GRENADA. Mr. J. C, Moore the Superintendent of 

Agriculture, in his report for December and January states 
that these months had been particularly busy ones in the 
Botanic Gardens, with the resowing of lime seeds to replace 
wholesale losses through the ‘damping-off’ 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 Jabour. 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 results: 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 + feet,) has been devised. The bin is so constructed as 
to admit of fumigation from below by hydrocyanic acid gas, 
or by carbon busulphide from the top. 

Regarding stap'e 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 Experiment Stations was completed 
and the old stalks pulled up. Operations also included the 
replanting of arrowroot manurial plots, sowing of different 
varieties of beans, peas and tomatoes, and a plot of alfalfa. 
Plant distribution was as follows: Gliricidia cuttings 800; 
grafted Bougainvillaca spectabilis 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 alsodone. As regards staple crops, Mr. W. N, Sands the 
Agricultural Superintendent states, there was little to report: 
reaping operations were in progress generally: some growers 
had already started pulling up and burning old cotton stalks. 
Special work included visits by the Agricultural Superin- 
tendent to certain places in the Leeward district where 
the destruction of the food-plants of the cotton stainer was 
being carried on. The Assistant Agricultural Superintendent, 
Mr. 8. 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 of Commerce for the West Indies, 
since held at Trinidad, and (b) telegrams received from the 
Fine Cotton Spinners. At the firstmeeting (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°55 inches, and at the Experiment Station 3°85 inches. 

pominicaA. 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 37 miscellaneous. In the Botanic Gardens, 

in addition to routine work, a fence 225 feet long of rein- 
force! concrete pillars ona concrete base was built on the 
southern boundaries of the gardens. Touching staple crops, 
there was a gocd flowering of lime trees during the month. 
The local price for lime products remained unchanged. 
Applications for some }-million cane plants were received by 
the Government from planters and peasants. A first consign- 
ment of about 50,000 plants were received during the month 
from Guadeloupe and distributed on the Leeward coast. 
Under 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. 

MONTSERRAT. According to Mr. W. Robson the Cara- 
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 required 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 Botanie 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. Fonr 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 shipped. 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 as 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. Orders have been received for 270 bb. of 
onion seeds compared with 390 tb. 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 Montserrat 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 distribution. Shipments of onions were 
made during the month to Guadeloupe, Trinidad, Dominica, 
and Barbados. Mr, Robson mentions that the approved 
estimates for the financial year 1917-18 provide for the 
appointment of an Assistant Curator for the island, chiefly 
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 
sisal, 123 coco-nuts, 5 decorative, 11,952 cane plants, 22 
packets seeds, and 40%. of yams. Work in the Botanic Gardens 
as also in the Experiment Station was of an ordinary routine 
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mature. It is believed that approximately 3,000 new cane seed- 
lings will be raised. In regard to staple crops, it is stated that 
‘Gunthorpes and a number of muscovado factories commenced 
grinding during the month. At the time of writing the onion 
-erop was being «rapidly harvested. The planting of a sisal 
plantation has been commenced in the windward district of 
Antigua. It is estimated that sufficient material can be 
obtained during the next six to eight months by the 
Agricultural Department to plant from 30 to 50 acres of this 
erop Onions were attacked by thrips: these insects are said 
to be hastening the maturing of the crop. Onions shipped 

-during the month amounted to 460 crates, and approximately 
1,200 are in the onion house ready for shipment. The 
rainfall for the month was 233 inches: for the year, 4 56 
inches. lain is badly required at the present moment. 

st. kirts. In his report for the month of February the 
Agricultural Stiperintendent states that in the Experiment 
Station the picking of cotton from the experiment plots was 
‘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 otf 
dry weather. Plant distribution included 2300 cane 
-euttings, and 1,090 tb. selected cotton seed and 393 tb. 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 
eut all the burnt canes before 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 off: sales have been received from England 
-at 3s, 2d., and much co!ton has been sold locally at 2s 9d. 
The demand for best selected seed is very great, and all 
available from No. 542 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, snlphate of ammonia, slaked lime, vanilla 
»pods, and soils. 

ONION GROWING IN ANTIGUA. 

in Antigua isa well established 
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 
tural Department for 1915-16. 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: — 

Onion growing 

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-off? 
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. 

of great importance. 
4, Water should be applied thoroughly, and only when 

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; 1908-9, 661; 1909-10, 3,149; 
1910-11, 2,749; 1911-12, 4,537; 1912-13, 4,406; 1913-14, 
6,557; 1914-15, 6,571; 1915-16, 6,913. 

EFFECT OF THRIPS 

This point is 

AND HEAVY RAINS. 

During the year a ;',-acre plot was planted with onions. 
These grew well and looked promising until early in the 
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 ¢eply that their 
normal functions were restricted. To prove whether this 

conclusion was correct or not, the soil was removed from the 
necks and tops of the bulbs of some plants which were not so 
advanced as those attacked; these matured normally. The 
point of importance in connexion with the foregoing is that 
the cause of the trouble was probably 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 experiments were laid out to test the 
keeping qualities of onion seed. These proved that -eeds 
could be kept in the tropics with a fair amonnt of success for 
about six months, after which they rapidly deteriorated. 

This was not Safnciontly long to be of practical value. 
During 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 see 
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 the 
experiment are significant, and it may be that early onions 
can be obtained in Antigua by the simple method of saving 
for two or three months large onion bulbs, and then planting 
them. Further trials of a similar nature will be conducted 
next season and fully reported on. 

An attempt was made to grow an early crop from sets 
kept in a cool house until April; this however proved 
a failure, 
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SEA ISLAND COTTON MARKET. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date February 5, 1917, with 
reference to the sales of 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. 

The report of Messrs. Henry W. Frost & Co. on 
Sea Island cotton in the Southern States. for the week 
ending February 24, 1917, is as follows:— 

ISLANDS. The sales of the week consisted of 74 bales 
Extra Fine odd bags at 53c., and some simall lots on a basis 
of Fineat 50c. Thecrop has been nearly all disposed of, 
there being left unsold only several Planters’ crops of Extra 
Fine held at 55c. to 7O0c., 140 odd bags Extra Fine held at 
53c., and some small lots of tinged and stained cotton. The 
buying continues on account of the Northern Mills. 

We quote: -- 

Fully Fine to Extra Fine 

Fine 50c.=52c 
Fine, slightly off 

GEORGIAS AND FLORIDAS. The demand has continued 
both in Savannah and in the interior markets, resulting in 

large sales ageregating 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 
about 10,000 baies, has rendered holders firmer in their views 

and unwilling sellers except at an advance of lc, over prices 
previously paid. The unsold stock yet to be disposed of, 
is estimated at 15,000 bales to 20,000 bales, which is firmly 
held in strong hands. The impression is that it will all be 
required by the mills in this country before the next 
crop comes to market as Egyptian cotton is relatively dearer 
and difficult to import. 

We quote, viz:— 

GEORGIAS 

Extra Choice 

AND FLORIDAS. 

50c.=51hc. landed. 

Extra Choice 49c. = 50$e. i 
Choice 48c.=49kc. a 

The exports from Savannah for the week were, 

to Northern Mills, 2,172 bales, Southern Mills, 357 
bales, and from Jacksonville to Northern Mills, 521 

bales. 

to Fancy 

BRITISH COTTON GROWING 

ASSOCIATION. 

The One Hundred and Fifty-sixth Meeting of the 
Council was held at the Offices, 15, Cross Street, Manchester 
on Tuesday. February 6. In the absence of the President 
(The Rt. Hon. The Earl of Derby, K.G.), Mr. J. 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 
Sth 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 Sailors’Homes, and that these 
bales had realized nearly £1,000. 

WEsT AFRICA. 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 decided to reverse the decision arrived at in 1913, 
and to make the railway terminus and ocean steamer wharf 
at Apapa instead of at Vilmot Point. Pending the dredging 
of a 26 feet channel to Apapa from near Five Cowrie Creek, 
the Apapa Wharf is being extended so as to accommodate 
the branch steamers as well as the Harbour Moles stone 
trafic, 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 Lagos. 

The final purchases for cotton in Lagos for the year 1916 
amounted to 9,286 bales, and in Northern Nigeria to 10,746 
bales, making a total of 20.032 bales, and satisfaction was 
expressed that the total crop in Nigeria had for the first 
time exceeded 20,000 bales. 

During the month of January this year 46 bales} of 
cotton were purchased in Lagos, as compared with 155 bales 
in January last year, and 36 bales in January 1915. In 
Northern Nigeria 1,060 bales were purchased for the four 
weeks ending January 27, as compared with 1,485 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 suttered 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 
$0,000 bales. It was mentioned that during the quarter 
ending September 30, 1916, 1,455,449 Ib. of cotton, 
produced in the East Africa and Uganda Protectorates, were 
exported to the United Kingdom, and 1,405,092 Ib. 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 more advantageous terms 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 Uganda cotton. 

NYASALAND. Letter from the Director of Agriculture 
was read expressing regret that the native crop of the river 
districts has sutfered 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. Never 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 causing 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 WAR 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 Association and the staff now amounts to £16,845, of 
which £14,495 is new. 

aT 
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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 1905. 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 calenlation 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 prineipally 
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. 

THE AGRICULTURAL NEWS, 87 

CONDITIONS IN THE BELGIAN CONGO. 

The German occupation of Belgium has not had any 

material effect upon the administration of the Belgian colonies, 
War conditions, however, have resulted in a decline of the 

imports into the Belgian Congo; on the other hand, the exports 

show a decided increase. The English Board of Trade Journal 

for December 7, 1916, gives the quantities of the principal 

commodities of domestic production exported from the 

Belgian Congo in 1915, as compared with 1914, as 

follows:— 

1914. 1915. 

Kilogs, Kilogs. 

Cacao 482,360 619,819 

Gum copal 6,993,063 4,265,653 
Ivory 294,520 200,899 

Palm kernels 8,052,176 11,023,903 

Palm oil 2,498,386 3,407,093 

Rice 2 1,139,901 

Rubber 2,22357 2,013,157 

Salt 234,372 

Kilog. = 2°2046 bb. 

The above-mentioned Journal states that in connexion 

with the foregoing, the following summary of a speech recently 
delivered by the Governor-General of the Belgian Congo may 
be of interest. The summary is taken from a report publish- 
ed in the ‘XXe Siécle’ (Havre) of November 18, an 

extract from which has been forwarded by H.M. Minister 

accredited to the Belgian Government:-— 
The Governor-General is reported as having said that in 

spite of the financial strain imposed by the war, the Colony 

continues to prosper, and the revenue is expected to show 

a surplus of 8,000,000 frs. over the estimates in the current 

Budget. 
MINERAL INDUSTRY.—The working of the gold fields at 

Kilo and Monto has progressed, and the yield has exceeded 

expectations. Diamond prospecting in the bed of the Kasai 

River has been profitable; during the last two years important 

finds have been made. The copper mines and works have 

been exploited intensively in order to profit by the favourable 

market for this metal. During the second half of 1915 the 

three furnaces in service produced 6,914 tons of copper and 

173 tons of matte. 

AGRICULTURE. —The rise in the price of rubber has revived 

the interest of buyers in the Congo preduct, the value of 

which had depreciated during 1914. The production of palm 

oil in the Haut-Congo increased from 219 metric tons in 1914 

to 1,425 tons in 1915, while the output of palm kernels 

increased from 1,160 tons in the former year to 4,994 tons 

in the latter. Rice cultivation is developing in the Colony, 

the harvest in 1915 amounting to 5,000 tons, permitting of 

the exportation of about 1,140 tons, Cotton is being planted, 

and there are good prospects for the development of coffee, 

cacao and manioc cultivation. 
Metric ton=2,204°6 bb. 
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NOTES AND COMMENTS. 

Contents of Present Issue. 

The editorial in this number deals with the tood 

value of the Canavalias, and of an interesting cereal 
known as the cultivated form of Jobs Tears 

Important results regarding the manuring of coco- 

nuts are given on page S85. 

Items of Local Interest in this issue will be found 

on pages 84 and 85, 

90, deal with Insect Notes. on page the sugar- 
cane froghopper in Grenada. 

Fungus Notes, on page 94, concern the cacao 
thrips fungus and new records of entomogenous frngi 

in Barbados. 

NEWS. Marca 24, 1917. 

Index to the ‘Agricultural News’. 
With this number of the Agricultural News is: 

published, asa supplement, the title page and index 
to Volume XV. 

The index 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. 

= 

The Growing of Asparagus in Dominica. 

In the last issue but one of the Agricultural News 
(Vol. XVI, No. 387) was quoted a reference in an 
interesting old work entitled, ‘Natural History of 
Nevis, by the Revd. John Smith, to the growing of 
asparagus in that island. 

An interesting letter has 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. 
Within 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.’ 

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 
out of the matter of foodstuffs. Tne recommendations 
of the report include prize competitions, the introduc- 
tion and distribution 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 $80. It was also recommended 
that details as to best methods of cultivation be 

obtained and made known to cultivators. Concerning 
inills, 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. 
A full report of the matters referred to above will 

be found in the Port-of-Spain Gazette for Thursday, 

February 22, 1917. 

Glasgow School of Sugar Manufacture. 
From the West India Committee Circular for 

February 8, we learn that at a recent meeting of the 
Committee's Executive, it was decided to support the 
School of Sugar Manufacture of the Royal Technical 
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College of Glasgow, and that Messrs. Curtis, Campbell 

and Co. have headed the list 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 
dependent 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 
engineering of sugar manufacture. fitting them for 
responsible positions as managers. superintendents, 
chemists, and engineers. The School also aims at 
undertaking research work in association with the 
Government Board 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 sufti- 
cient importance to warrant consultation with colonial 
authorities on sugar production. manufacture and 
research. (Chemical analysis 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 for chemists, managers, engineers. ind 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, 2nd sys- 
tems of cane supply are needed hy those responsible for 
the work of a factory. In other words, a committee of 
experts might consider it more desirable to establish 
a school in the tropics having a wider educational 
value than a schoo! situated in an industrial centre in 
Great Britain could possess. 

Hurricane Relief in Tortola. 
Mr. W.C. Fishlock, Curator of the Expernment 

Station, Tortola, Virgin Islands, has forwarded 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 relicf apparently 
organized, and food was distribu 
and economically. 

A supply of foodstuffs and clothing was received 
by the S. S. ‘Chaleur’ on October 16. and steps were 
at once taken to issue food relicf. For this purpose 
persons in need were intervicwed at the Experiment 
Station and their cases enquired mto;in all genuine 
cases, suitable relief was given. This continued on the 
18th, 19th, 20th, and 21st: the representatives of 347 
men, 458 women, and 919 children, a total of 1,724, 
were thus supplied in the fonr days. 

During this time arrangements kad been made 
for dividing the Presidency into twenty-three distriets, 

Was very well 
ed extremely quickly 

and in ‘each centre an agent for tke distribution of 

foodstuffs was appointed. Commencing with the week 
ending on Saturday October 28, this system was brought 
into etfect. Lists of the needy cases in each district 
had been prepared, and a dietary scale was made. 
Lists showing the names of eack 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 by His Excellency the Acting Governor in 
hastening to visit the Presidency immediately after the 
storm, and for his keen sympathy, shown in a practical 
way, by the measures for food relief he then initiated. 

The value of the foodstutts received from Antigua, 
St. Kitts, Montserrat, Dominica, and the supplementary" 
purchases, have been placed at £497 10s. Gd. The cost 
of distribution, porterage, boatage, parcelling out and’ 
clerical work amounted t» £26 13s. 2d., or 5-4 per cent. 

A considerable quantity of clothing was also 
distributed. 

It should be added that great generosity was shown 
by other West Indian islands outside the Leeward 
group. Thus in Barbados a special rehef fund was 
started, and the Government itself voted £100. Simllar 
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, 1t gives rise, nevertheless, to some 
anxiety in the United States regarding supplies in the 
future. The India Rubber World (January 1, 1917) 
maintains that the future of the great American rubber 
industry, which uses two-thirds of the world’s produc- 
tion of crude 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 Bangnet 
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 Dntch East Indies and elsewhere, 
and emphasized the possibilities of the tropical and 
sub-tropical areas within’ their national jurisdiction. 
He thought moreattention 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, thatat present the United States is 
entirely dependent upon foreign countries for its supply 
of rubber, more so even than Great Britian is dependent. 
upon the United States for its supply of cotton. In is 
probable that in the future, interesting developments 
will take place in regard to foreign countries making 
every effort to secure and control their own supplies of 
raw 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 Zomaspis pictipennis, but at 
that time they were apparently of no economic importance. 
In 1912 they were found on Para grass, and specimens were 
sent through the Imperial Department to the Board of 
Agriculture in Trinidad. Mr. Urich. the Entomologist, 
considered them to be different from the Trinidad, species, then 
known as 7omaspis varia, 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 
froghopper investigations in Trinidad paid a visit to Grenada 
in December 1916, and the results of his investigations were 
subsequently publishid in a brief report. Mr. Williams, 
after comparing a number of the froghoppers from Grenada 
with the Trinidad species attacking sugar-cane, states that 
he can find no constant difference between them, and there- 
fore the Grenada species must bear the same name as the 
Trinidad species, Tomaspis saceharina, 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 estates, 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, 400-500 feet, 
on steep slopes and exposed to the East trade wind. They 
were strikingly different from the type of field most liable 
to froghopper 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 froghopper in 
low-lying fields in other parts of Grenada, but there was no 
injury to the cane. 

From observations made by Mr, Urich 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 
is 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 themselves 
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 froghopper. It is also known 
that froghopper 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 grass tend to produce conditions favourable to the 
development of the froghopper 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 planta large area with cover 
crops, in which case a border of about 100 feet can he 
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 asa 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 tor 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 froghopper 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 fly larva, so that they cannot be ‘present in 
numbers sufficient to be of any value asa control.’ The 
larvae of the syrphid fly (Salpengogaster nigra, Schiner) have 
come to exercise a considerable check on froghopper nymphs 
in Trinidad, owing to successful artificial breeding and 
distribution throughout the froghopper territory. 

Another natural enemy of the froghopper in Trinidad, 
the green muscardine fungus (Metarrhizium anisopliae) has 
apparently not become sufficiently well established in 
Grenada to be of any value against the froghopper. One 
adult froghopper 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 froghopper 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, X7phidiwm sp., were found 
in the grass near the cane-fields. These grasshoppers appar- 
ently do not actually enter the cane plots. 

The froghopper situation in Grenada 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 mae by Mr. Williams, the natural enemies 
of the froghopper do not play avery important part in the 
control of this pest, and the time may come when the artificial 
introduction of some of these enemies from other countries will 
have to be undertaken, Meanwhile those that are already 
present should be encouraged in every way possible. 

J.C.H, 
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DOMINICA HURRICANE LOSSES. 

Shortly after the hurricane of August 28, 1916, the 
Administrator 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 95 answers 
were received. The thanks of the Agricultural Department 
are due to those planters who so kindly furnished the detailed 
information required. 

Liimes.—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. These trees are planted at varying 
distances apart, but if we take an average of 200 per acre, 
this means that 115 acres of trees have been destroyed, and 
415 acres blown down. ‘lhe 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 bacrels of fruit. 
Except in very sheltered positions, practically all the fruit, 
mature and immature, on the trees was blown off, and in turn 
much of this was swept away by the rush of water through 
the fields. Further losse. were experienced owing to the 
difficulty of obtaining labour in emergencies of this kind. In 
spite of this huge figure, the crop of limes for 1916 only 
showed a decrease of 6,000 barrels of fruit when compared 
with the previous y:ar’s production. In this respect it was 
fortunate that a larze proportion of the crop ripened before 
the end of August. As there has been no advance in the lime 
crop of Deminica 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 grown in sheltered positions accounts for the 
comparatively light damage sustained. The number of trees 
lost is placed at 10,000, 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 Industries —The loss in this case is compara- 
tively smal], and is returned as numbering 1,026 coco-nut 
trees, and 1,360 Para rubber trees. The set-back in neither 
case is serious. 

' Live Stock.—-Under this head the returns show a small 
loss of £303. 

Damage to Agricultural Buildings.—The total loss is 
returned at £2,047 10s. This comparatively slight loss 
shows that the hurricane experienced, although so disastrous 
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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 althongh 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 losses 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 assist 
this class by furnishing supplies of cane tops for planting. 
Enquiries have shown that there is a sutficiency 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 not to any extent in loss 
of trees. A point brought out in the two recent hurricanes 
is the amount of protection afforded by the high mountains 
and the pigantie 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 happen 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 south-west for half 
an hour, after which it came in powerful gusts, the 
interval between the gusts growing longer, and the force 
decreasing as the centre of the storm moved away. In 
other words, Roseau, 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 escaping with little damage. 
The experience of the Chief Town in this connexio. 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 $3,198 

Barrels of limes lost 117,881 
Cacao. Trees lost 10.180 
Coco-nuts. Trees lost 1,026 
Rubber. al Ae 1,360 
Live Stock. Financial loss £303 

Damage to agricultural buildings £2,407 
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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 2s. 6d. per b., 

having been 6d. before the war. 

Thymol appears to be a valuable drugjin the treatment 

of hookworm. In Jamaica the best results were obtained by 

making use of both thymol and oil of Chenopidum at a suit- 

able interval. The Ajowan plant which yie'ds thymol will 

grow satisfactorily in the West Indies. 

Reference is made in the Colonial Juurnal for January 

17. to the British occupation of German East Africa, Last 

October a branch of the Standard Bank of Sonth Africa was 

pened at Tanga. It is understood also that German-grown 

sisal is now being shipped to Great Britain. 

Flour standards are discussed in an article in Nature for 

_ January 18, 1917. It is advocated that instead of increasing 

the percentage of offal to be included in the flour, other 

cereals should be mixed with first grade wheat flour. In 
this connexion corn flour (maize starch) is advocated. 

It is stated in the Port-of-Spain Gazette (Trinidad) that 

the British Government has approved of the use of kapok 

in the manufacture of life preservers, and that henceforth 

it is likely that this fibre will take the place of cork. Kapok 

js obtained from the silk-cotton tree (@riodendon anfrac- 

tuosum), commonly seen in the West Indies. 

The death of Dr. N. H. J. Miller, of Rothamsted 

Experimental Station, is announced in Mature for January 18. 

Dr. Miller’s chief work was the measurement of the amount 

of the combined nitrogen brought down in the rain, and of 

the amounts of nitric nitrogen washed out from the soil 

Both measurements were indispensable for the settlement 

of important controversies in agricultural science, 

An important article on tests of boilers with megass as 
fuel, appears in the Louisiana Plater tor January 27, 1917. 
Tests were made a* four different factories with the view to 
obtaining the amount of fuel consumed, equivalent evapora- 
tion, temperatures, horse power developed. ete It is 
understood that the. information referred to has been 
issued as Bulletin No. 160 of the Louisiana’ State 
University 

An article in the Journal of Heredity for February deals 
with bud variation in lemons. It shows the importance of 
careful selection of budwood for propagation. The low 
yiela 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. 

According to the report of the Porto Rico Agricultural 
Experiment Station for 1915, efforts are being made at that 
station to raise some hybrid Vanillas, 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 
large quantities were applied. 

Reference was made in the Jast issue of the Ayricultural 

News to the progress that is being made in connexion with 
the eradication of the uative food-plants of the cotton stainer 
in St. Vincent. A further report (for February) has been 
received from the Agricultural Superintendent, Mr. W. N 
Sands. Up to February 28,.the total number of John 

3nll trees and silk cotton trees that have been destroyed 

since the beginning of the campaign were 11,570 and 

and 1 345, respectively. In addition, thousands of seedlines 
7 ae tT = = have been destroyed The total expenditure up to February 

28 was £257 14s 5d 

In Forest Bulletin No 33, dealing with an enquiry by 
the Government of [ndia into the relation between forests 
and atmospheric and soil moisture in India, it is conzluded 
that the results sbow that there has been no permanent 

change in the amount of rainfall over large tracts, either for 
the better or worse. Such evidence as is available in India 
points to the conclusion that the influence of forests probably 

tends to increase the rainfall, but not in any marked degree, 
The main rainfall in India depends on the monsoon currents 
which are affected by conditions obtaining outside India, 
and not by any destruction or re establishmeut of forests, é 

The recent industrial development in South Africa is 
dealt with in the Monthly Magazine of the Incorporated 

Chamber of Commerce of Liverpool (December 1916). The 
export of beef from the Union continues, and recent reports 
indicate that a much better and more uniform class of 

meat is now being sent to the United Kingdom. As regards 
dried fruit, between 300 and 400 tons of Cape raisins were 

placed on the United Kingdom market in 1915, South 

Africa is making rapid progress in its export trade in 
citrus fruit, and it is expected that the production within the 

Union next year will reach about 1,000,030 boxes, No 
reference is made in this article to the production of sugar. 
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VHE AGRICUL REPORT ON ANTIGUA: 

TURAL DEPARTMENT, 1915-16. 

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 ({ycas circinalis). 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 quantity 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 Tephrosia 
Vogelti. ; 

As usual, 
Experiment Station. 
varieties of sweet potatoes. 

plot experiments were continued at the 
A.good deal has been done with 

From these plots, perfectly 
healthy cuttings of the best yielding varieties are 
rendered available for distribution 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 varieties. Thus the Colombian variety, 
Negrita 18, gave a calculated yield per acre in 1915-16 of 
12,870 tb., while the average yield per acre for ten years was 
only 7,198 Ib. 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. 

Acclimatization and selection experiments with corn 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 
eonnexion 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 tb. per acre, and 
henequen 477 to 770 Ib. 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 tb. of leaves per 
annum and the other from 28 to 48 Ib. 

Two lengthy statemevts appear on the Onion Growers’ 
Association, and on the work of the Government Granary. 
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 con- 
cerned. 

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 65°30 inches, or 25°30 
inches above the average. 

FOOD VALUES. 

The Ontario Department of Agriculture has recently 
issued a Bulletin (No. 245) dealing with the economie 
utilization of foodstuffs in Canada. Dealing first with the 
chemical 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 subject, including the cost 
of food and its real food value, the intelligent buying of foods, 
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. 
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FUNGUS NOTES. 

PRELIMINARY TRIALS WITH THE 

CACAO THRIPS FUNGUS. 

Cultures of Sporotrichum globuliferum, obtained from 
parasitized thrips collected by Mr. W. N. Sands in St. Vincent 
-as previously announced (Agricu/tural 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 consjdered to be too dry 
for successful fungus development, and the proportion of 
uymphs 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 
presence of any further examples, 

The next trial was carried out on cacao plants in boxes, 

which in order to maintain a humid atmosphere were placed 
in a cotton-screened enclosure in the nursery. Thrips in all 
Stages were introduced on the plants. Some days later, 
half 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 nymphs 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 fungus was confirmed by 
the writer. 

The other two enclosed boxes were at the same time 
dusted with spores of the green muscardine fungus, J/etar- 
rhizium anisopliae. One adult thrips was found dead and 
covered with a greyish green fungus, but the specimen 
was lost before it could be examined. 

It is proposed to repeat these experiments, and to make 
field trials in humid sitnations 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 corsi limestone of Barbados, the following 
fungus parasites of insecis were collected by the writer: 
Verticillium heterocloidum. on a species of citrus white fly, 
Aschersonia (cubens?-?) ov star-seale (Vinsonia), and Ophionec- 
tria coceicola on purple sva!e (Lepidosaphes). All occurred 
commonly on the leaves of ‘ime trees growing on the floor of 
the gully. 

The first species, which is the one known as the cinnamon 
fungus in Florida, dees n+ appear to have been previously 
recorded in the West Indiv = 5 uih of Porto Rico. The second 
is common in the weir has been known to the 
writer in its prese ty tien tn Barbados for three or four 
years, and is rather ¢f-ciive as a parasite. The third species 
is common, and very usef i] in Dominica and St. Lucia, and 
eccurs in Grenada and St Vincent. This appears to be the 
first record of its presence in Barbados. 

stands; 
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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. gladiata, the Sword bean, and (’. ensz- 
tormis, the Horse bean, are valuable green dressings, and 
there is no doubt that both these beans could be made use 
of for food purposes. At present they are regarded with 
some suspicion on account of the existing notion that these 
beans are poisonous or wholesome. In Porto Rico a trial 
has been made with Cavavaha incerva, This bean is 
cultivated as a vegetable ina number of Asiatic countries 
but its growth has been poor in Porto Rico compared. with 
that of the brown-and purple-seeded types of C. gladiata, or 
white-seeded C. cnsiformis. 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 charwcter of these 
beans should be cleared up definitely, as the plant is capable 
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. g/ad?- 
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. ens¢forms bears in the popular 
mind is equally unfounded; in fact most of the published 
statements make definite reference to the wholesome 
nature of this purticular 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 scmething over one million 
mature beans weighing, when thoroughly dried suitable for 
manufacturing into meal, 4,000 bb. per acre. 

The plant when cut at flowering period and before pods 
have commenced to form, has during extended trials at 
Reunion given 16 tons of fresh green manure per acre 
excluisve of rocts, 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 the New 
York Botanical Garden for January 1917. The statement is 
made that, assuming that two crops a year of kelp could be 
harvested on the California 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 toa depth of 6 feet, 
could perennially yield an annual output of potassium 
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 used as a source of glue. 
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WEST INDIAN PRODUCTS. 

DRUGS AND SPICES IN 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 February 1917:— 

There has been but little or no change in the condition 
ot business, either in extent or variety, in the London 
Produce Markets since our last report for the concluding 
month of the year 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 
first month of the year 1917 will necessarily be brief. 

GINGER, 

At the first spice auction on January 3, ginger was 
represented by 304 bags of plump limed Japanese, all of 
which were bought in at 42s. 6d. to 45s. per ewt. 

SARSAPARILLA, 

This drug was well represented at auction on the | 1th 
-of the month by 22 bales of grey Jamaica, 25 of Mexican. 
6 of Honduras, and 5 of native Jamaica. Ten bales only of 
the grey Jamaica found buyers, $ of which sold at ls. 10d. 
per fb. for fair fiorous: 20 bales of the Mexican were disposed 
of privately; for the remaining 5, ls. per fb. was asked but 
not obtained; the 6 packages of Honduras fetched Is. per tb. 
for sea-damaged; 2 bales of native Jamaica fetched ls. per b.: 
the remaining 3 bales remained unsold. 

-CITRIC ACID, LIME OIL, CASHEW NUTS, CANELLA ALBA, 

ANNATTO SEED, KOLA, AND ARROWROOT, 

At the beginning of the month citric acid had assumed 
a firmer tone at 2s. 7d. per tb., increasing a week 
Jater to 2s. 74d, 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—tfor hand-pressed 13s. to 13s. 6d., and for 

distilled 8s. 6d. to 9s.; at the close of the month hand-pressed 
West Indian realized 14s. per fb, while 9s. was still being 
obtained for distilled. Atthe drug auction on the 11th of 
the month, the large consignment of 50 packages of Cashew 
nuts were offered, 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 75s. per 
ewt. for fair pale quill. -It was noted at the time that the 
bark had been scarce in the market for some time past, 
and that sales had been made by druggists at prices varying 
from 75s. to 80s. per cwt. At the same sale Annatto seed 
was also in good supply, as many as 43 packages 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, however; found buyers, fair 
bright West Indian halves fetching 4d. to 54d. per tb, and 

-dull and part mouldy 47. per th. Toward the end of the 
month it was reported that some sales had been etfected 

_ -of St. Vincent arrowroot, at 34d. per hb. 
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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 feet 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 irees the animals and pastures from ticks, 
but materially improves the health of the beasts subjected 
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 stated inthe Reporton the Agricultural Depart- 
ment, Antigua, for 1915-16, that during the year under review 
about 50 acres of the catchment area of Wallings reservoir 
was planted with forest trees. 

Seeds of such trees as Mahogany (Swietenta Wahagont), 
Walnut (Andira inermis), Mango (Mangifera indica), Spanish 
Ash (Inga laurina), Tamarind (Tamérindus indieus), Circas- 
sian Bead (dAdenuntheru puvonina), Jamaica Shade ‘Tree 
( Pithecolobiun were collected and stored in 
charcoal 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. 

Saman), ete., 

The operation of planting was simple, the land being 
mostly covered with coarse grass and other drawf herbage. 
Small areas about | 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 Wallings during 
periods of drought. 

The method adopted for reatforesting 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. [t is almost needless to say 
that the work should be commenced at the beginning of the 
rainy season, so that the young plants will be sufficiently 
advanced to stand the effects of the dry season 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 Agricultural Department have mide good growth, 
The trees in the plot situated to the north of the Bo:anie 
Station have made much better growth than those planted in 
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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MARKET REPORTS. 

West Inpra ComMitrEE CrrovLar, 

February 8, 1917. 

ARROWROOT—27d. to 437. 
Batata—Block, 2/6 to 3/3$; Sheet, 3/9. 
Berswax—No quotations. 
Cacao—Trinidad, 79/-; Grenada, 60/. to 71/6; Jamaica, no 

quotations. 
Corrre—Jamaica, no quotations. 
Copra—£45 10s. to £46. 
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Barbados.—Messrs. T. S. Garraway & Co., March 20, 

1917 

ArRowrRootT—$d 00 per 100 th. 
Cacao—$11°50 to $12-00 per i00 fe. 
Coco-nuts—$24°00 husked nuts. 
Hay—No quotations. 
Manvures—Nitrate of soda, no quotations; Cacao manare, 

no quotations; Sulphate of ammonia, $112-00 per ton. 
Mozxasses—No quotations. 
Ontons—$4°50. 
Peas, Sprit—$10-00; Canada, no quotations. 
Porators—No quotations. 
Rice—Ballam, $8755; Patna, no quotations; Rangoon 

no quotations. 
Corron—Fully Fine, no quotations; Floridas, no quota- Sve ar—Muscovado centrifugals, $4°50. 

tions; West Indian Sea Island, 34a. to 36d. 
Frvuit—Bananas, £17 per ton: Oranges, no quotations. 
Fustic—No quotations. 
Gincer—Jamaica, no quotations. 
Isrnciass—No quotations. 
Hoyey—Jamaica, 62/6 to 72/6. 
Lime Jurce—Raw, no quotations; concentrated, no quota- 

tions; Otto of lime (hand-pressed) 14/6. 
Locwoop—No quotations. 
Mace—11d. to 2/6. 
Nurmecs—64d. to 1/6. = 

British Guiana.—Messrs. Wierinc & Ricurer, Decembag 

30, 1916; Messrs. Sanpbacu, Parker & Co. 

CorrrE—Venezuelan, 12%c. to 144c. 
Oorra—$7°25 per 100 fb. TimBeR—GREENSHEART 

Pistexto—3ji. a oS 
Rvuspser—Para, fine hard, no quotaitons; fine soft, no ARTICLES. mtoenes.  WiIRTENG BACH, P. : , & Ricuter Buh Ae quotations; Castilloa, no quotations. : & Co. 

Rum—Jamaica, 4/4 to 4". 7. > | be 

ArRrowRroot—St. Vincent) $11-00 

Batata—Venezuela block! —— 
Demerara sheet 365-00 

. . Cacao—Native l6c. per th. 
New York.—Messrs, Grtespie Bros. & Co., February Qasgaya_ dae 

9 1915: Cassava SrarcH— $9-00 
Coco-nuts-— ($20 to $24 per M. 

Cacao—Caracas, lic. to 15c.; Grenada, l44c. to l4jc.; 
Trinidad, 14jc. to 14sc.; Jamaica, 12sc. to 13c.; Cc ai é ~ 

Coco-nuts—Jamaica and Trinidad selects, $21:0C to GOrFEE—Creole : 12c. to 13e. | 
322-00; culls, $12-00 to $13:00. Jamaicaand Rio} 5c. per th. 

CorreE—Jamaica, 10c. to 12c. per tb. a Liberian | “pes Ile. ony 

GixceR—153c. to 18c. per tb. ee Green Dhai 50 to $8-00 | 
Goat Sktws—Jamaica, $1°25; Antigua and Barbados, Nae at =e 

$115 to $1°25; St. Thomas and St. Kitts, $1-00 to 
31:15 per th. | : 

Grapre Froit—Jamaica, $1°50 to $1°75 ea ee oak 6c. 
Lrres—$5-00 to S6:00, oLassEs—Y eli w None 

Mace—4lec. to 48c. per fb. Oe ah vente = 
Nutmecs—22c. to 24c. Madeira MC -AbO OC) Al) 4 
OrancEes—$1°50 to $2-00. Pras—Split $12-00 to $12-30 Zz 
Pimento—diec. per fh. ao S 
Suc ar—Centrifugals, 96°, 4°89c; Muscovados, 89°, 4°28c.: S Marseilles | = ce, S 

Molasses. 89°, 3:3%e. all duty paid PLANTAINS—_ | 32. to 60c. | = 
Sea ake © Ons ss eae Porators—Nova Scotia $525 to $5°50 5 

Lisbon D 
TonroR Syect, $1-92 S 

Rice—Ballam $7-00 z 

Trinidad.— Messrs. Gorpox, Grant & Co., February 23, Creole | —— 
= 5 Tannias— | $2-85 

BD Wve Yams— White $2-40 
Buck | — 

Cacao—Venezuelan, $14°00 to $14°25; Trinidad, $17-28 to Suear—Dark crystals $3°40 to $4°50 
$17 -76. Yellow $5°00 to $5°10 

Coco-nut O1m—$1°45 per [mperial gallon. White 87-00 
Molasses 

| 
48c. to 72c. per | 

Dxat—No quotations vs. cub. foot 
Ontons —$7°00 to $8:00 per 100 tb. Wallaha shingles) $5°50 to $7-50 
Peas, Sprit—$10-00 per bag. | per M. 
Potators—English, $4°00 to $500 per 100 th. » Cordwood) $3-00 to $4-00 
Rice—Yellow, $8°40 to $8:75; White, $9°25 per bag. | per ton 
Sre«r—American crushed,no quotations. 7 | 
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THE AGRICULTURAL NEWS, 

Volume 1. No. 1. Out of print. Nos. 2, 

Publications on sale of the Imperial Department of Agriculture 
FOR THE WEST INDIES. 

The ‘WEST INDIAN BULLETIN’. 
3, and 4, in original paper covers as issued, price 1s. each. Post free, ls. 2d.; 

A Quarterly Scientific Journal. 

Volumes II, III, IV, V, VI, VII, VII, IX, X, XI, XII, XIII, XIV and XV:—Price 2s. each: Post free 2s. 8d., where 
complete. 

Volume XV, No. 4. 
(III, 2. IV, 3; and V, 2 and 3 are out of print.) 
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. 
experiment work on sugar-cane and manures, the full official reports of which have only a limited circulation. 
issued up to the present time is eighty-two. 

Scear Inpustry. 

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 4d. each. 

Seedling Canes and Manurial Experiments at Barbados, 
in "1903-5, No. 40; in 1904-6, No. 44; in 1905-7, 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 1905-6, 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. 

-cane Experiments in the Leeward Islands, 
in 1910-11; in 1911-12; in 1912-13, in 1913-14, price 1s. each, 

They contain, amongst other subjects, summaries of the results of the 
The number 

Those mentioned in the following list are still available; the rest are out of print. 

~ ° 
(FENERAL. 

(7) and (22) Scale Insects of the Lesser Antilles, Part I, price 
4d.; Part IL., 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 4a. 
(65) Hints for School Gardens, Fourth Edition. 
(71) Insect Pests of the Lesser Antilles. (Handbook). Price 

(unbound) Is. 3d. Bound in cloth, 2s. 3d. 
(72) Lime Cultivation in the West Indies. (Handbook). Price 

(unbound) 9d. Bound in cloth, 1s. 8d. 
(73) Root Borers and other Grubs in West Indian Soils. 

Price 6d. 
(74) Cotton Cultivation in the West Indies, (Handbook). Price 

(unbound) 9d. Bound in cloth, 1s. 8d. 
(75) Insect Pests of Sugar-cane in Antigua and St. Kitts, 

Price, 6d. 
(76) Indian Corn. Price 4d. 

(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) 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 }/. for the pamphlets marked 2d.; 1d. for those 
marked 4d. and for Nos 

and for No. 72, 2. 
73 and 75; 14d. 

The 
‘ Agricultural News’ contains 

for Nos. 40, 44, 49, 59, “62, 63, 67 

‘AGRICULTURAL NEWS:’: 
extracts 

and 74. Postage for No. 7). 44, 

A Fortnightly Review. 
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 subseription price, including postage, 

2s. 2d per! half-year, or 4s. 4d. perannum. VolumesIV to XII complete, with title page and index, as issued—Price 4s. pe as 
~ Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes can no longer be supplied 
complete. 

Wesr Inpra Commirrer, 15, Seething Lane. 
Barbados: ApvocatE Co. Lrp., Broad Street, Bridgetown. 
Jamaica: Tue Epucarionan, Surriy Company, 16, King 

Street, Kingston. ; 
British Guiana: The Arcosy Co., Lrp., Georgetown. 
Trinidad: Messrs. Murr-Marsuat & Co., Port-of-Spain. 
Tobago: Mr. C. L. PLAGEMANN , Scarborough, 

The scale of charges for ADVERTISEMENTS may be obtained on application to the Agents, 
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. Duna & Co., 37, Soho Sqnare, W. 

All applications for 

Grenada: Messrs. THos. Lawtor & Co., St. 
St. Vincent: Mr. J. D. Bonapre, ‘Times’ Office, 
St. Lucia: Mr. R. W. Nixes, Botanic Station. 
Dominica: Mr. J. R. H. BripckwatsEr, Roseau. 
Montserrat: Mr. W. Rosson, Botanic Station, 
Antigua: Mr. 8. D. Matonz, St. John’s. 
St. Kitts: THE BIBLE AND Book Supply AGENCY, BAssETERRE 
Nevis: Messrs. Howe, Bros., Charlestown. 

George. 

Canada: Lewis W. Cremens, 71, King Street, West, Toronto, 
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THE BEST MANURE FOR COLONIAL USE 
Bi Sires | 

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

TRADE MARK. 

APPLY 10 LOCAL AGENTS OR DIRECT T0:— 
THE ANGLO-CONTINENTAL GUANO WORKS, 

(LATE OHLENDORFF’S) 

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

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

| TO BE ISSUED SHORTLY. 

‘WEST INDIAN BULLETIN, Vol. XVI, No2 BORDEAUX MIXTURE. 
Containing the following papers:—Note on the Recovery a ne ee ees abow aks 
;Sugar at Gunthorpes Factory, Antigua. 1903-16  by| O80 WN ee 
Sir Francis Watts, K C.M.G., D.Se.: The Identity of 
| Fibre-Agaves, by Professor L. H. Dewey (with a key to SULPH ATE OF COPPER. 
| Sisalanae in the West Indies by William ‘Trelease): On the Bordeaux is recognized as the best mixture for destroy- 

Inheritance of the Number of Teeth in Bracts of Gossypium, ing fungous pests ont the rind of the cane plant prior to 

by S.C. Harland, B.Sc.; Note on the Significance of the | planting. 
| Results obtained in the Dominica Manurial Experiments | m ‘ es 
| with Cacao, by W. R. Dunlop: The Characters of certain | Assure a good spring, by using this mixture 
| Soils in the Area Devasted ly the Eruptions of the Soufricre| Tg He obtained from 
jof St. Vincent in 19025, by H. A. Tempany, D.Sc.: A Note 
on the Gall Patches in the Soils of Antigua, by H. A Tem- THE BARBADOS CO-OPERATIVE 

pany, D.Se.: Note on Lime Requirements of Sols for Partial 
| Sterilization, by H. A. Tenipany, DSe.: The Fungi of the COTTON FACTORY, LIMITED, 
| Internal Boll Disease, by W. Nowell D L.C.; Poisonous Fishes WHITE PARK 

2 in the West Indies, by W. k. Dunlop. 

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

DEPARTMENT PUBLICATIONS. 
HANDBOOK SERIES. 

Insect Pests of the Lesser Antilles. Pp. 210, Figs. 185. Price (unbound) 1s. 34. 
Bound in cloth, 2s. 3d. 

| Lime Cultivation in the West Indies. Pp. 186, Fiys. 17. Price (unbound) 9a. 
| Bound in eloth, 1s. 87. 

|Cotton Cultivation in the West Indies. Pp. 118, Figs. 35. Price (unbound) 94. 
Bound in eloth, 1s. $d. 
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MAIL, PASSENGER & CARGO ~ SERVICES 
FROM THE 

WEST INDIES 
TO PORTS OF CALL 

'THE UNITED KINGDOM Azores. 

St. Vincent, St. Lucia, Dominica, 
ICANADA | -Montserrat, Antigua, St. Kitts, 

|Bermuda, Halifax, N.S., & St. John (N.B.) 

'IDEMERARA & PARAMARIBO | Grenada & Trinidad. 
| (Trinidad, Puerto Colombia, 

PANAMA CANAL & PACIFIC PORTS _ - Cartagena, Colon, Panama, 
|Callao, Iquique, Antofagasta & Valparaiso. 

REGULAR MAIL, PASSENGER AND CARGO SERVICES FROM TH! 
UNITED KINGDOM TO 

BRAZIL, URUGUAY & ARGENTINA 

Via Spain, Portugal, Madeira & St. Vincent 

REGULAR SAILINGS FRO‘! THE UNITED KINGDOM TO 

MOROCCO, CANARY ISLANDS & MADEIRA, 
Ss 

STRAITS SETTLEMENTS, HONG-KONG, CHINA == 
SS S= 

& JAPAN. = ia 

Head Office: 18, Moorgate Street, London. 
Branches at BARBADOS, Trinidad, Tobago, Demerara, Colon, Jamaica, Antilla, New York, Halifax 4.S., Buenos Aires, Santos, Sao 4Paulo 

Rio de Janeiro, Madrid, etc. 
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Tick ERADICATION?  * 
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~ How often should Cattle be Sprayed ? ree 

- HALF MEASURES. There are innumerable Cattle owners who think that the object of dipping or spraying is to 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 ticks 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 régularly 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 
cattle dipping, or spraying operations, is not merely to “‘suppress”’ ticks, but to completely eradicate them. 

So far from it being desired to keep ticks 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 ticks are being continually ‘‘ mopped up”’ by the cattle, and 
the 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 get on after one dipping from falling off again before the 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. ach of these female ticks will lay several 
thousand eggs, which means that the pasture is being continually re-infested with young ticks. The importance of not allowing any female 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 individuals. 

‘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 time it frst gets on, as a seed tick, until the time it falls off as a fully-enyorged female, ready 

. to lay eggs. 

H It has been proved beyond all doubt that the ordinary Cattle Tick requires at least three weeks to complete that portion of its life-cycle which it 
» spends on an animal. It follows, therefore, that one dipping or spraying every 21 days, is quite sufficient to catch and destroy 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 ticks will be eradicated more quickly. 

AN OFFICIAL RECOMMENDATION. The following procedure is recommended by the Jamaica Department of Agriculture, when first 
commencing tick-eradication 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. 
If 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 the three-weekly spraying should be persisted in. The following year the property should be free from ticks, if this procedure is 
‘observed and the spraying 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 be discontinued until it has been determined by a number of careful hand inspections that the cattle are really free of ticks. 
‘If ticks continue on cattle until cold weather and then finally cisappear, it should be borne in mind that in all probability eradication has not really been 
accom; lished, as there may be engorged females, unhatched eggs, and inactive seed ticks on the farm ; consequently, even if the cattle 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 cattle and treatment is discontinued, 
the catile should be watched with the greatest care for ticks until ample time has elapsed to leave no doubt that the property is free of ticks. 

HOW TO KCEP 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 necessary 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 to be used exclusively for ticky cattle, where such cattle may be 
kept and entirely freed of ticks before being placed with other cattle. Sr.cu cattle may be freed of ticks by dipping them twice at an interval of 10 days in an 
arsenical dip. After the second dipping, the cattle should not be placed +n the quarantine pen, which may be “‘ticky,” but placed in a tick-free lot, where they 
‘can be observed for a time, to make absolutely certain that they carr> ~o ticks, after which they may be placed with the other cattle. 
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COOPER'S CATTLE TICK DIP WEST INDIAN AGENTS; : 

Has received the official approval of the following Countries: ST. KITTS: oA Le Hor sia 9 BRTGUA 5 Bennetts Bryson & Ce, q 
“ 4 AICA: le enderson 0. neston,. s 

WYaion of South Africa, Northern Rhodesia, Brazil, Basutoland, GRENADA: Yhomson, Hankey & Co. ’ 
BARBADOS: Barbados Co-operative Cotton Co., Ltd. ¥ Nyasaland, Swaziland, Southern Rhodesia, Madagascar, BAHAMAS: QMNGEL@anin, Naséain g 

British East Africa, German East Africa, Portuguese East Africa, BRINK pane Geter arnt, Pott of Sgeie « 
2 SH GUIA : Sandbach, Parker 0. fa 

Portuguese West Africa, Egypt, Argentine Republic, Queeastand, ST. VINCENT: Corea & Co,, Kingstown. NEVIS: S.D. Malone. DJ 
: DANISH WEST INDIES: A. Schmiegelow, St. Croix. : - 

Valied Starx on America, New South Wales, MONTSERRAT: W.- Llewellyn Wall. DOMINICA: Hon. H.A.Framptem, 
Northera Territory of Australia. ST. LUCIA: Barnard Sons & Coe., Castries. 

Manufacturers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England. 
BRANCHES : Toresto, Chicago, ‘Syduey, Methewrme, Anckland, Buenos Aires, Moxte Video, Punta Arenas, East London, Odessa, 
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Efforts in Aid of Peasant Agriculture. 

7, HE fact is frequently overlooked that a great 
Ndeal of the work of agricultural departments 

=SO@is concerned with the improvement of 
peasant agriculture. In the West Indies the policy 

of assisting the peasant has been steadily pursued since 

the great depression in the middle nineties. The 
Royal Commission which visited these islands in 1897 

put forward as a principal recommendation, that then 

results as being of a ‘permanemt and far-reaching 

‘It would be difticult, the report states, ‘to 

over-estimate the been made 

through the etforts of the Agricultural Department. The 
ofticers of this Department have not only dealt with 

character. 

progress which has 

questions concerning the best methods of growing 

with those — of 

of the 

given in the 

and handling ditferent crops, but also 

maintaining the fertility of the lands small 

holdings. Instruction has been freely 

making of drains to prevent washing, by the formation 

of compost heaps and manure pens: the growing of 

leguminous and other plants for green-dressing purposes; 

theutilization of grass and bush as a muleh for permanent 

crops and arrowroot: the rotation of crops and pasture 

tallowing. The advice that has been received in these 

and other matters is producing a class of small holders 

which is a valuable asset to the agricultural progress 

of the Colony. 

St. Vincent was the first to adopt the scheme to 

which the foregoing refers. in 1899, 

Carriacou, a dependency of Grenada, followed in 1903, 

and in 1910 Grenada began on a modest scale which 

has been steadily extended since. In 1913 St. Lucia 

entered upon a definite policy also; and at the present 

time a Land Settlement scheme is under consideration 

Domin ica and Antigua. 

This oecurred 

In the larger West Indian 
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eolonies—British Guiana, Jamaica, and Trinidad— 

there exists a large class of peasant farmers for whom 
agricultural instruction is provided by the Govern- 

ment. 

Out of this Jan 

-ordinary course of « 
their object the introducti 

operation. By way o! illustration, mention may be 

made of the sch ler which. the St. Vincent 
Government pure isant cotton and deals with 
it on a profit-sharing | This system, which was 

instituted in 1910 has now been in operation for six 
seasons, and may be regarded ‘as highly successful. 

Quite 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 
1913, has been responsible for the similar enactments 

in Trinidad and St. Lucia. Co-operative credit societies, 

founded on the Raiffeisen system are now working 

lement have arisen in the 
certain schemes having for 

L 

satisfactorily in St. Vincent, St. Lucia and Trinidad. 

Associated with the Land ‘Settlement policy are 

the various prize- holdings schemes which are calculated 

to do so much good in the direction of the improvement 

of peasant holdings. An extensive competition is 

conducted annually in Grenada and other colonies, 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 4 

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 44lb. sugar (96° refiners’ crystals) 

per LOOM. of canes delivered. These 

‘agree to guarantee a minimum price. Many thousands 
purchased under this 

factories further 

of tons of cane have been 

system, 

‘Two other schemes which aid peasant agricul- 

ture must be referred to. One is the Govern- 

went Granary schemes in Antigua and in St. Vincent, 

by which Indian corn is purchased or stored. The 

other is the Lime Juice Factory in St. Lucia, which 

yn of various forms of co-, 

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 factory. 

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 raising 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 4uarters it is 

imagined that land settlement interferes adversely with 

the Jabour 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 Government Schemes of Land Settlemens 
in Grenada, labour is improved in quality and quantity, 
not in spite of the fact that the peasantry are more 
independent, but because of it. 

ee 

Mr A.J. Brooks, Agricultural Superintendent, St. Lucia, 
in a recent communication states that His 
Hon. C. Gideon Murray, Administrator, was expected to 

leave the Colony about March 23. Mr, Murray is proceeding 
to France to take up service with His Majesty’s forces, 
Mr. Brooks states that His Honour’s departure can only be 
regarded throughout the island as an unfortunate set-back 
to the agricultural progress of the colony, in which the 
Administrator took so great an interest. 

VEGETABLE SEEDS IN THH TROPICS. 

In connexion with the article that appeared in the 
Agricultural News of March 10, on the deterioration and 
methods of preserving vegetable seed in the tropics, 
Sir Gilbert 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 climate vegetables imported 
into Barbados, especially from America, fails to germinate 
satisfactorily even if planted shorcy after its arrival. This 
has been our correspondent’s experience during the present 
season, failure having been experienced in connexion with 
the seed of beetroot, turnips, carrots and kohl-rabi. This 
has not arisen from the depredation of ants, which is so often 
responsible for bad germination, but simply from want of 
viability. 

Referring to the question of raising seed locally, 
Sir Gilbert Carter points out that it is quite possible to raise 
and keep seed successfully in the West Indies if proper means 

Vol NIV, pod. 
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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 several generations show no 
signs of deterioration, would seem to make it desirable that 
greater attention should be eiven to the local production of 
vegetable seeds. Itis possible that 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 foc a number of 
peasants to establish a seed-raising industry. 

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”. The former makes a good heart without 
tying, and the latter makes a loose heart with lizht green 
and delicate leaves. Of the “cabbage” lettuces, the best 
{1 know is “Continuity”, which makes a very fine heart 
and does not run quickly to seed. I have raised seed 
from this variety in Barbados with complete success. 
I selected afew of the finest specimens when they had 
thoroughly formed hearts, and then cut the plants off close 
to the 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. Jour shoots were retained to mature on 
each root, and the seeds when formed, allowed to ripen com- 
pletely. They were then carefully gathered, 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 get 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 
seed tape, which embodies a new idea and a good one. 

COMMERCIAL VALUE OF TOBAGO 

TOBACCO. 

The value of tobacco leaf produced in Tobago is dealt 
with in the Proceedings of the Agricultural Society of Trini- 
dad and Tobago for 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 sampl!es 
received, like previous ones, showed the defect of poor 
burning quality. This is statid 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, 56 per cent., and chlorides expessed as chlorine, 
15°6 per cent. This defect, ic is stated, may be due either 
to the presence of chlorides and sulphates in the soil, or to 

the use of these substances in the form of manures for the 
tobacco, and the source of theze deletcrious constituents 

should be investigated. The British tobacco manufacturers 
consulted, regarded the tobacco as suitable for the market, 
while the merchants, though unable to offer an opinion as 
to the value of the tobace», thought sanple No. 1 represented 
material which would be saleable. This apparent conflict. 
of opinion is due to the fact that the manufacturers re. arded 
the tobacco from the point of view of civar manufacture, 
and it is undoubtedly unsuitable for making cigars for the 
sritish market. except possibly in admixture in small 
quantity with better tobiceo, 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 fb., and it is improbable 
that the price realized would be profitable to producers in 
Tobago. 

The above remarks appear to indicate that the present 
production of tahacco in Tobago for local consumption in 
Trinidad is the best course to pursue, particularly in view 
of high freight charges. 

Tae value of the report, in its present form, is seriously 
lessened by the fact thit the figures of analysis of sample 2 
have been omitted entirely. 

THE ESTIMATION OF AGE IN MULES. 

The following, taken from the Veterinary Record (for 
January 27) will be of interest to West Indian planters:— 

In the cavalry of the French army 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 divisicns to whizh the mules 
are sent. 

These differences seem ina great part due to the fact 
that, in the literature upon age, the same indications 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 sufficiently 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 triangular 
at avery advanced age. The considerable hardness of the 
dental tissue in the mule causes the incisors to be very little 
worn. They become abnormally elongated as the anim:l 
grows old and arrive at a length of from 30 to 40 millimetres. 
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 furnishes exact indications. Such characters as the 
length, the direction, the form and the freshness of the 
incisors should also be taken into account. From seven or 
eizht years forward the exact determination of the age of 
the mule becomes very difficult; and to judge it well, other 
indications beyond those furnished by the tables of the teeth 
should be utilized.—(La Clinica Veterinaria.) 
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THE PRODUCTION OF FOOD. 

GREAT BRITAIN’S FOOD SUPPLY. 
A review of the reporton the food supply of Great 

Britain, drawn up by a Committee of the Royal Society at the 
request of the President of the Board of Trade, appears in 
Nuture for February 15, 1917. Itis stated that the first 
section of the report deals with the period before the war, and 
it is observed by Vature, that it is remarkable that the allow- 
ance then of protein, fat, and carbohydrates should so closely 
have coincided with the standard 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 the report dealt with the year 
1916, and shows that here again the available food was more 
than sufficient, 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 flour 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, but that is 
counterbalanced by the enormous saving in feeding stufts; 
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 
butter is urged. 

In the article in Nature referred to, attention is called to 
the omission in the report of any reference to the vitamine 
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 
unknown food accessories in smal] quantities are necessary 
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 are particularly abundant in butter. As 
they are absent in the vegetable fats, 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 
value of the cheaper brands of margerine should be widely 
known. 

Storing Corn-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 fb. for lots of not less than 100%b., and 4c. per bb, 
for smaller quantities 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 6c. and 7c. per b., 
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 possibility of substituting 
locally produced farinaceous material for some of the wheat 
flour at present imported. 

THE VALUE OF FARINE OR CASSAVA MEAL. 

In the Dominica Officral Gazette for March 19, there is 
published a report by Mr, G. A. Jones. Assistant Curator 
and Chemist of the Agricultural Department, on the results 
of expcriments concerning the use of farine meal. It is 
pointed out first, that compared with Antigua and St. Kitts, 
Dominica enjoys the advantage of beiny to a considerable 
degree self-supporting as regards the main food requirements 
of the population, owing chiefly to the presence of a large 
body of peasant proprietors. It is stated that for every 
100 Tb. of flour, rice, corn-meal and beans imported into 
Dominica per bead of the population, Antiyua imported 
180 tb. and St. Kitts 162 1. The only commodity which 
is imported into Dominica to any considerable extent is 
wheat flour, of which some 3,000,000 Ib. are consumed 

annually. Concerning substitutes for some of this flour, 
Mr. Jones states that the product which offers most 
promise of success is farine; it is produced locally in 
considerable «uantity, 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 farime 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. Bread made from equal proportions 
developed in twenty-four hours a pronounced flavour of the 
farine meal, which however was not in any way disagreeable. 
It would appear therefore, that quite eatable bread can be 
produced 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. Jones 
to this Office, Mr. Joseph Jones, Curator and Agricultural 
Superintendent, makes the following comments: — 

‘These experiments are interesting and desirable both in 
this and in other islands, but when these matters are looked 
into closely, there appears little probability of the people 
responding to the extent wished for, except under compal- 
sion. 

‘In Dominica the dilation of bread to the extent of 
one-third farine would require us to raise above our present 
annual requirements of cavassa meal over 1,000 tons of 
tubers, and mianioc requires nine to ten months from planting 
to mature. 

‘Similarly in St. Lucia, assuming an annual import of 
about 5,000,000 fb. of wheat flour, dilution to the extent of 
one-fourth with potato meal, would require closeon 1,500 tonsof 
sweet potatoes (allowing for loss on drying) over and above 
the present production. Itis doubtful if these local foodstuffs 
could be raised except by a gradual process extending over 
several years. A good deal of labour would be required 
for this work, which might affect other industries. 

‘It is to be heartily hoped that nothing will happen to 
interfere with the impertation of four from North America.’ 

X= > Sad —— 
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THE FOOD SUPPLY OF THE 

PHILIPPINES. 

The Philippine Islands, like those of the British West 
Indies, annually insport large quantities of foodstuffs. The 
chief among these is rice, and also cacao, coffee, dry legumes, 
potatoes. onions, starch, canned fruits and vegetables, and 
even fresh vegetables and frnits that could readily he grown 
in the islands. Commenting on this fact the Philippine 
Agricultural Review (Vol. 1X, 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 
1915, respestively. The value of the rice imported in 1915 
was $6,224,275. Very considerable quantities of fruits and 
veyetables, particularly fresh vegetables, continue to be 
imported; thus the value of the fresh vegetables imported in 
1915 was $344,545, compared with nilin 1905. In 1915 
the value of the refined sugar imported was $192,482, and 

molassses $37,349. It is satisfactory to note that all the 
corn consumed in the island—and this amounts toa very 
large quantity—is produced locally. It would be interesting 
to know what arrangements are made in the Philippines 
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 Philippine Agricultural Renew 
from which the above information is taken, contains an 
interesting 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. Reference is also 
made to the cultivation of temperate vegetables such as 
cauliflower, celery and turnip. It is interesting to note that 
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 production of fairly good roots. 
Above this elevation the quality of the roots is increased 
in proportion to the rise 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 United Empure for January 1917, 
calling attention to the immense cattle reserves existing in 
Nigeria. It is stated that these reserves have been travelled 
over and inspected by a rancher of great experience, and he 
has 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 step necessary for capital 
to be put up to secure the erection of refrigerators. The 
only other difficulty for developing this new source of meat 
supply is the present one of securing shipping for conveying 
frozen carcases from Lagos to England, There is little doubt, 
as soon as shipping arrangements have become more normal, 
that in Nigeria will be a British source of meat supply 
and. one situated very much nearer to Great Britain 
than Australia and New Zealand, or even South Africa; and 

nearer, too than the Argentine which at present is the great 
beef exporting country of the world 

RICE FLOUR IN DEMERARA. 

The Demerara Daily Argosy of March 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 purchase of one from Messrs 
Brooker Bros, McConnel & Co. Ltd. In that connexion’ 
Professor Harrison snbmitted several samples 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 flaked 
rice, and of that some portion had been sifted. It appeared 
to him that in order to proince rice flour to the extent to 
give commercial returns they would have t> get special flour- 
preparing machinery With reference to the making of bread, 
the Profe-sor continued, it seemed to him that the most 
beneficial returns were obtained not by mixing the flours in 
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 acquired! 
they could handle about 100 bb. 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 —An 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 consumer’s 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 foran 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 regularly 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 itin 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 Indi1, December 1916.) 

The acreage under tobacco in Rhodesia during 1915-16 
was less than the previous year, but the acre-yield showed 
improvement, being 486 Ib. as against 309 lb. per acre the 
year before, with the result that the crop reaped increased 
from 426,423 Ib. to 637,261 1b., or ani ncrease of 49-4 per cent. 
(The Rhodesia Agricultural Journal for December 1916. ) 
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COTTON EXPORTS FROM THE WEST 

INDIES. 
The following shows the quantity and value of Sea 

Island cotton exported from the West Indies during the 
quarter ended December 31, 1916:— 

Colony. (Quantity, Value, 
bb. £. 

Bur! ados 21,414 1,606 
St. Vincent 2,880. + 192 
Antigua nil = 
Montserrat 138, 4007 13,414 
St. Kitts 29 316 1,832* 
Nevis 22,682 1,418 
Virgin Islands 8,117 609 

222,809 £19,071 

7 53 bales representing 20,034 Ib. of lint of the 1914-15 
crop are included in these figures. 

* Value taken at 1s. 3d, but for the most part this 
cotton sold at 3s. in England, and the lowest value should be 

2s. 6d. per Ib. 

INDIA’S SUPPLY OF COTTON. 

On December 14, 1916, Professor J. A. Todd read 
a remarkably interesting paper on the world’s cotton 
supply and India’s share in it, before the Indian Sece- 
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 immediate increase 
of a million bales per annum of new cotton, and there is 
every reason to believe that India could maintain such an 
increase cumulatively till her present crop was at least 
doubled. As will be seen from Table D in the Appendix, 
the area under cotton is immense—over 25,000,000 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 KE, the increase of the Indian crop has 
hardly kept pace with that of the American over the last 
thirty years. (Quite 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 85 fh. per acre against nearly 200 fb. in America, 
and about 400 th. in Eyypt. That such an increase would 

‘pay handsomely at anything like present prices of 
cotton is beyond question, and it could be dene without 
interfering at allseriously with India's essential supplies 
of other crops, especially food supphes. To ettect such 
achange inthe Indian cropis a very big problem full 
of practical ditticnl'ies, which however, are not utterly 
insurmountable. It will take a good deal of time and 
money to make the change, but it would take more money to 
get the same results in any other part of the world, aud it 
probab'y could not be none at all in the time anywhere else. 
It is not, however, merely a question of growing an extra 
crop in certain par s of Ind a, but of steadily and continnonsly 
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 sustained effort 
on the part of every one concerned in agriculture in India, 
anda 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 PROVINCES. In regard to the Northern Pro- 
vinces, experiments started in 1915 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 Alien’s long-staple (which had been 
acclimatized for three years in Uganda 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 Idd. 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 Association found the staple of such high quality as to 
warrant their paying |}d. per tb. 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 Jast of the crops had been harvested, it is stated 
that the ‘Allens’ and ‘Nyasaland’ varieties of cotton maintained 
their average for yield, and their strength appeared 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 ewt. valued at 

£172,000 in 1914 to 182,000 ewt. valued at £314,000 in 
1915. In addition it is estimated that there were in Lagos 
at the end of the year 40,000 ewt. awaiting shipment. Ibadan, 
which is the largest producing centre, has increased the 
output during the last five years from below 20,000 to over 
50,000: ewt. 

\ cacao planting competition was organized in the 
Calabar Division 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 1916, 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 other ejuitable assistance have been afforded by 
agricultural ofticers. 

Sites for new model plots and nurseries were selected 
at Ikot-Ekpene, Warri, Benin, Sapele, Kwale and Abeokuta. 
Satisfactory progress was made in establishing the plot and 
nursery at all these places, with the exception of. Warri, 
where sufficient labour could not be found to clear the site. 
The model plot at Ijebu Ode was acyuired for building 
purposes, but a new site was selected, cleared, and shade 
trees were established ready for the planting of cacao and 
kola in 1916. At Oyo, plots of native and American 
(Georgia) cotton were planted to demonstrate the superior 
quality of the latter type. Arrangements were made for Oye 
farmers to plant about 300 acres of Georgia cotton in 1916. 
More than 8,000 cacao, Para rubber, and coco-nut plants 
were distributed from the nurseries. This, it is pointed out, 
does not represent the total distribution, for several of the 
caretakers are illiterate and were unable to keep records. 
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Courses of instruction 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 twenty-three teachers who sat at Onitsha, eight 
qualified for a certificate; at Calabar, thirteen of the twenty- 
one candidates were successful. In awarding certificates, 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 their 
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 to 
seventy-eight. 

The results of a further test with 
cacao drying machine at the Agege agricultural station 
(Model Farm) are recorded. Samples of machine-dried and 
sun-dried cacao were sent to the Imperial Institute for exami- 
nation, where the composition of the beans was found to be 
quite satisfactory. Brokers, and cacao and chocolate maru- 
facturers to whom samples were submitted for valuation, 
valued the sun-dried cacao at from 77s. to 79s. per ewt., and 
the machine-dried at 76s. to 78s. per ewt., at a time when 
St. Thome and Cameroons cacao was selling at 74s. to 77s. 6:. 
per ewt. (July 1915) There is thus little to choose, it is 
observed, between the value of sun-dried and artificially dried 
cacao, provided the cacao is properly fermented and dried 
in both cases. 

the Hamel-Smith 

Annatto in Porto Rico.—Until the European 
war curtailed available sources of dye-stuffs, the market for 
Porto Rican annatto was very limited. In the fiscal year 
1913-14, there were exported 211,886b., valued at £2,753. 
The influence of war conditions began to be apparent late in 
1914, when exportations rose to 337,299Ib., 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. 10d. per 100Ib. 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 grows wild. The collection of the seeds, 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 
mmatter 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 
$-b. to 1 th. of annatto. This amount increases as the 
plant becomes older. (Jowrnal of the Royal Society of Arts.) 

Phosphate Determinations of Hawaiian 
Soils.—Bulletin No. 41 of the Hawaii Agricultural Experi- 
ment Station deals with phosphate fertilizers for Hawaiian 
soils and their availability. In regard to the solubility of 
different phosphates, some interesting 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 necessary 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, 1 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 intluenced 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, especially in the heavy clay types. 
Phosphoric acid should be applied to this type of soil in the 
torm 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 1916. The exact total, $1,060,850,416, 
represented an increase of $253,208,231 over the year 1915 
Imports of rubber amounted to $304,000,000 during the 
fiscal 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 Rubber World, February 1917.) 

According to the Journal of the Jamaica Agricultural 
Society for December 1916, 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 questions. 

An interesting article dealing with a new system 
of mulching will be found on pages 110 and 111. 

Insect Notes in this issue deal with the locust 

invasion of Egypt in 1914-15. 

Forthcoming Issue of the 

Bulletin’. 

The West Indian Fulletin, Vol. XVI, No. 2, is 
shortly to be issued. This number will contain 
original papers and reviews relating to tropical 
agriculture and science, and is likely to prove of more 
than usual interest. The following is a list of the 
contents:— 

Note on the Recovery of Sugar at Gunthorpes Fac- 
tory, Antigua, 1905-16, by Sir Francis Watts, K.C.M.G., 
DSc; The Identity of Fibre-Agaves, by Professor 
L.H. Dewey (with a key to Sisalanae in the West 
Indies, by Wilham ‘Trelease); On the Inheritance of 
the Number of Teeth in Bracts of Gossypium, by 
S.C. Hariand. B.Sc. Note on the Significance of the 
Results obtained in the Dominica Manural Experiments 
with Cacao, by W. R. Dunlop: The Characters of certain 
Soils in the Area Devastated by the Eruptions of the 
Soufriére 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. 'Tempany, D.Sc: Note on Lime 
Requirements oz Soils for Partial Sterilization, by 
H. A. Tempany. D.Se;: The Fungi of the Internal 
Boll Disease. by W. Nowell, D.C: Poisonous Fishes 
in the West Indies, by W. R. Dunlop. 

The cost of each number of the 
Bulletin is 6d; post free Sd, 

‘West Indian 

West Indian 

Crop Estimates in Certain Countries. 

In Phe Board of Prade Journal for January 4,1917, 
is published information. received by the Hoard 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 79,682,000 cwt. in Australia, 41.461,000 ewt. 

in Argentina, 114,977,000. cwt. in France, and 
342,805,000 ewt. in the United States (winter and 
spring together). The French barley crop is estimated 
at 16,858,000 ewt. Oats are expected to produce 
9,605,000 ewt. in Argentina, $1,256,000 ewt. in France, 
and 357,716,000 ewt. in the United States. The pro- 
duction of maize in the United States is estimated at 
1,291.623.000 ewt. f 

The total production of wheat in Canada, the 
United States, British India, European Russia, United 
Kingdom, France, Spain, Italy, Norway, Denmark, 
Netherlands, Roumania, Switzerland, Japan, Egypt, 
and Tunis is given at 1,327,623,000 ewt. The total pro- 
duction of barley in the same countries as for wheat, with 
the omission of India, is estimated at 439,485,000, ewt., 
and of oats, in the same countries as for barley, with 
the exception of Egypt, at $02,313,000 ewt., while the 
production of maize in Canada, the United States, 
European Russia, Italy, Switerland and Japan is 
given at 1,372,248 ewt. As compared with the corres- 
ponding average crop in the years 1909-13, these 
estimates represent imereases of I'l, and 3-2 per cent. 
for barley and oats, and decreases of 9-1 and 5:3 per cent. 
for wheat and maize, respectively. 
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The Value of Dynamite in Agriculture. 

Trials that have been made with dymamite in the 
West Indies, to discover to what extent it is of value 
for opening up 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, for 
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 account for the absence of 
any good etfect as a result. 

It would be interesting to compare the effect 
of explosions made: (a) during wet weather, (b) after 
-a spell of dry weather when the soil is comparatively 
lacking in moisture. 

In Dominica it is not easy to get adry soil, but 
at the present time of year a condition of dryness 
sufficiently pronounced will occur from time to time 
to 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 limes. 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 Parha- 
ment is disapproved of. and itis 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 articles, the reports 
of the British Empire Producers’ Organization, whose 
fitth monthly report has recently been forwarded to 
this Office from Kingway House, London, are of consid- 
erable interest, showing that a definite policy 1s on foot 
in the direction of organizing British Industries on an 
empire basis. The B. E. P. O. is nota society in the ordi- 
nary sense of the word, since it does not enrol members 
orfirmsexcept asrepresenting associations or industries. 
It is in’ fact,a federation of industrial associations. 
It recognizes that existing associations which aftiliate 
must retain complete autonomy, and that those 
representing an industry are the right bodies to formu- 
late a practical policy for that industry. The organiza- 
tion is divided into sections of 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 and calculated to prove of great value 
in maintaining the trade, and in. developing the 
resources of the Crown Colonies. 
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Primary and Secondary Education in British 

Guiana. 

A striking memorandum on the subject of primary 
and secondary education has been submitted to the 
Board of Education of British Guiana by the Acting 
Governor, and published in the Demerara Daily 
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 are reading, writing and arithmetic; but 
a course of study concentrated mainly on these three 
subjects concerns itself, in the opinion of the Acting 
Governor, rather with the implements of the mind than 
the subject-matter of education. Another weakness 
in the curriculum is the Jarge 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 broadest 
and simplest principles of morality. It is submitted 
that the methods of 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 of geography beginning first with the district 
in which the school is situated. On the subject of 
nature knowledge, the views expressed in the 
memorandum appear to be particularly sound. It is 
held that in a colony like British Guiana, which is in 
the main agricultural, the education given to the bulk 
of the population should aim at training a class of 
intelligent peasant 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, 
and 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 subjects embraced under 
the head of nature knowledge should in the secondary 
form the basis of education. ‘A thorough study of the 
English language can be made to fulfil all the philologi- 
cal and scientific purposes of a study of Latin; and ifa 
second language is desired, French is of as great an 
educational and of far more practical value to-day than 
Greek’ 

While the opinions put forward in this memoran- 
duin may not seem altogether acceptable in certain 
quartérs, no one can deny the soundness of the views. 
nor question the belief that the developments of the 
Colony would be accelerated by the introduction of 
a curriculum more definitely based upon the principles 
submitted, 
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INSECT NOTES. 

THE LOCUST INVASION 

1914-15. 

The report of the Ministry of Agriculture in Egypt on 
the great invasion of locusts into that country in 1914-15, 
has recently been received, and this opportunity will be taken 
to give a brief review of the chief points of interest in con- 
nexion with this invasion, and of the measures taken to deal 
with it. 

OF EGYPT, IN 

The species in question is the migratory locust (Schzsto- 
cerca peregrina), which has always been associated with 
Egypt by reason of the fact that the earliest records of this 
insect are from this country, and because locusts have always 

had an important influence on the agriculture of Egypt, since 
the presence or absence of these insects usually meant the 
failure or success of the crops. The figures of locusts repre- 
sented on Egyptian tombs dating back to 1400 B.C. and 
reproduced in modern works are so accurate that there can be 
no doubt that the species concerned was Schistocerca peregrina. 
and it is thought that this same species is the one referred to 
in the Biblical record of the Egyptian plague of locusts, which 
took place about 1490 B.C. Their attacks are by no means 
confined to the Nile Valley, but are felt throughout South- 
western Asia and North Africa. This species breeds normally 
in Palestine, Arabia. and 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 different parts of the country. In 
this connexion it has been noticed that these waves often 
come when the weather of Egypt is under the influence of 
a depression. 

The experience of the last thirty years or so tend to show 
that these visitations occur about 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 of the life-history and 
habits, and of working out effective 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 from their first appearance.’ 
At the same time a record of 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-HISTORY. 

Before giving an account of the methods of control it is 
proposed to mention as briefly as possible some of the more 

Arrit 7, 1917. NEWS. 

characteristic habits of this species, and to outline its life- 
history. The locusts which reached Egypt in 1915, 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 move among 
the cultivated lands, while during the night they settle on any 
available support, such astreesand shrubs, or failing these, camp 
on the ground. It was noticed that the swarms of locusts when 
in flight assume different positions according to the strength 
of the wind. ‘In a gentle breeze they tly directly up the wind; 
if the wind strengthens they immediately respond by changing 
their direction to a diagonal to the wind. Ina moderately 
strong wind they willbe observed flying 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 galeis 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. 

Kgg-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 120 atthe 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 protoction 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, railway embankments, and drains or irrigation 
channels in the fields are often chosen, and in such 
situations the eggs usually occupy a definite zone afford- 
ing sufficient moisture. ‘In cultivated fields the higher 
parts and infertile patches known as 4oor land are very 
frequently chosen. In some parts of the country eggs were 
vever 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 usually being avoided: generally the females 
avoided soil penetrated 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, forming 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 grey 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, keeping 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 occupies 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 MEASURES. 

In every countiy where locusts abound the methods of 
destruction have to be adapted to local conditions. It may be 
mentioned that in Ezypt vegetation is practically non-existent 
except where the land is artificially irrigated, and there 1s no 
irrigated land which is not closely cultivated. Consequently, 
the only food available for locusts consists in cultivated crops, 
so that in view of the value of the crops it is essential to 
destroy the locusts before they can begin feeding This 
necessity for killing the locusts before they can attack the 
crops rendered impracticable the use of stomach poisons, 
such as arsenate of soda or Paris green, or the inoculation 
of disease ecnltures of Coccobacillus acridiorum, as these 
cannot act unless consumed along with the food. There 
remained, therefore, such methods of control as collecting 
of adults and esg-masses, 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 instructions 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 

Accordingly, 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 its worst. 

The work of destroying the adults and eggs was paid 
for at rates previously fixed by the Government, while 
digging of trenches for burying the nymphs was carried 
out under the existing system of organized unpaid 
labour (covvée) in each village. The invading swarms were 
collected in large numbers in the early mornings when they 
are paralyzed. and then killed either by burning or by burying 
in pits, the latter method beiny the most satistactory. 

The systematic destruction of eggs was carried out 
everywhere, either by hoeing over the egg-cleposits 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) collected and burnt, while in other localities the 
land was flooded in order to smother the eggs: this Jatter 
method seems to have been more successful in heavy Jand than 

in light sandy soil. However, in spite of the extensive cam- 
paign against the adults and eggs, such an immense number 

of nymphs still hatched that their subsequent destruction 
constituted the major part of the problem of control. 

As stated above, it was soon found that poisoned baits 
conld 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 areas. 
Tt was therefore necessary to kill them before they could 
reach 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 dug 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 iasse, 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 billion 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 necessary, 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 paranensis) was abundant in 
Venezuela in 1915, doing serous 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. VILL, 
No. 4) contains an interesting paper on the above 
subject, dealing with results obtained in California. 
By way of introduction, the author, H. D. Young, 
says:— 3 

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 conflicting factors which enter 
into a Jong-time experiment. 

The material presented in this paper hastodo withoranges 
(Citrus aurantiwm). The quality of this crop may offer an 
easier subject for study than most fruits, as the factors affect- 
ing it, such as the percentages of sugar and acid, the texture 
of the fruit as a whole (its specific gravity), and the propor- 
tions of juice and rind, can be accurately measured, 

The following is a summary of the main results 
arrived 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 fruit, and a little 
less juice in the orange. 

The effect of nitrogen was the same, whether applied 
alone, in combination with either potash or phosphoric acid, 
or both. 

The effect of nitrogen was greater in 1915 than in 1914. 
As the crop was picked about two months later in 1915, it 
would indicate that some effect other than delayed maturity 
was caused by the nitrogen. 

Comparison with fruit from similar trees grown outside 
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 effect was obtained with 
either phosphoric acid or potash, 



108 

GLEANINGS. 

Jn the Agricultural News for March 10 was published 
an article on rice as human food. Vurther details concerning 
the composition of Indian rices will be found in the recently 
issued Bulletin (No. 62) of the Agricultural Research 
Institute, Pusa. 

During 1915-16 the large total of 293,785 seedlings was 
distributed for planting from the Antigua Experiment Station. 
These included 3,756 coco-nuts, 2,257 Eucalyptus, 30,500 
onion plants, and 254,617 cane plants. Besides these, a 
considerable quantity of cuttings and vegetable seeds were 
sent out. The foregoing constitutes a record distribution. 

An inquiry has recently been received in regard to the 
suitability 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. Croix 
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. 

[t is stated in Sczence for December 15, 1915, that 
Professor A. S. Hitchcock, Systematic Agrostologist, United 
States Department of Agriculture, has returned from a_ five 
mouths’ exploration tour of the Hawaiian Islands, and 

has brought back an important collection of plants. 
Tt will be remembered that Professor Hitcheock has 
rendered assistance in the British West Indies in regard to 
the identification of grasses. 

The Revue Ayricole of the Island of Reunion, reproduces 

the article on the Hitchin Bacon Factory, which was published 

in the Journal of the Board of Agriculture of England and 

Wales, and in the /Vest Indian Bulletin, Vol. NV No: 3; 

It appears that in Réunion, 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 Réunion. 

In contra-distinction to school gardens, home gardens 

are becoming increasingly popular in Canada, The Agrrewl- 

tural Gazette of Canada contains an account of the progress 

made in various provinces, and it appears that the scheme is 
successful and useful. A good deal depends on the assistance 
and supervision of the visiting teachers, It appears that the 
pupils take a greater interest in home gardens than in 
school gardens, which is only to be expected in view of the 

r-et that the home garden is entirely in the pupil’s own 

hands. 
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The Government Meteorologist, Jamaica, has prepared 
a paper, which was published last year, on cloud drift as 
observed at Kingston, during 1907-15. 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 3 p.m. daily. 

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 the returns 
are gratifying asa whole, it is stated that naturally they 
reflect theunfavourable season that was experienced. The area 
under ground nuts was nearly doubled, and the output more 
than doubled. The proportion of land under maize was 
86 percent. of the whole area cultivated; in the previous 
season it wasas muchas 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 gathering 
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 by the Agricultural and Com- 
mercial Society of St. Lucia to draw up a Prize-holdings 
scheme for limes and cacao, have forwarded to this Oftice 
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 £1. 
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 dne regard to the improvements that are effected, 
and not to desirable features of the holding already in 
existence. The above scheme is a continuation of one that 
was in operation several years ago. 

A lengthy article appears in the Zhe Times of January 
25, on the rainfall of the British Isles during 1916, by 
Dr. H. R. Mill, Director of the British Rainfall Organization, 
This shows that 1916 wasa wet year. In regard to the 
inevitable question as to whether the data justify attributing | 
the wetness which has characterized the past three years, ta- 
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 England, where, if anywhere, the effect of gun- 

fire on rainfall should be clearest, the same general type of 
distribution bas prevailed since 1909, and the years ‘1910, 
1912, 1915, and 1916 are remarkable for their similarity, 
and must, it is thonght, owe that similarity to similar 
conditions in the flow of the great rain-bearin ! g air currents. | 
over tke 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 befcre 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 less 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 would 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 of 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 ‘sved S:orage’ 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, 
alter which its power of germination rapidly decreased. For 
the purpose 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 trom Teneriffe to the Royal 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 Tb. of seed of the above (White Bermuda Onion) 
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 trem the glass bottle and 
paper packet and every seed germinated. 

‘The packages have been kept in a dry cupboard in 
4 room at a temperature of about 55° PF.’ 

These seeds arrived in Antigua in May, and owing to 
certain unavoidable circumstances were not opened for about 
one month. On June 10 the seeds were sown in nursery 
beds, 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, 23 44 ” ” 

The growth made in the nursery beds by the seedlings 
raised from ‘A’, ‘B’ and ‘C’ lots of seed was, 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 ‘EK’. 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 in 
cold storage in the West Indies. 

The seedlings obtained from the seed kept in England 
were transplanted into a ,',-acre plot on July 19. This work 
was done under the supervision of one of the officers 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 ot the foliage. They had the appear- 
ance of having been left too 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 12, the plot giving 170lb. of onions, of 
which 45ib. were unsound. 

The bulbs obtained from this trial were, on the whole, 
of indifferent 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 band, seed that will germinate but will 
not subsequently produce marketable bulbs is of little 
practical value. The appearance of the onions under dis- 
cussion, when growing at Skerretts, resembled 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 ques- 
tion of ‘season’ to be considered. In the trial under discussion, 
the seeds arrived in Antigua in May and were sown a month 
afterwards. To solve tbe 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 vitality may not be impaired by the tropical 
climate. 

[Arrangements have been made with Kew to give 
effect to this proposal during the present year.—Ed. A. /V.| 
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“A NEW SYSTEM OF MULCHING. 

Green-manuring problems formed the subject of 
an editorial mm 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 summary of Bulletin No. 499, United 
States Department ot Agricuiture, 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 yellowish 
spots or blotches on the leaves, and by a reduction in the 
size of the leaves and the density of the foliage. In its 
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, Redlands, Rialto, and High- 
land districts of California was associated with a low 
humus 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 present paper is concerned with field experiments 
relating to the irrigation of oranges 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 some 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 ‘urmation of a plowsole, or incipient hardpan, 
below the surface mulch, varying in thickness from 3 inches 
to 2 feet; leads to excessive accumulations of soluble plant- 
food substances, 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 sufficiently to prevent 
the trees from wilting frequently during the summer months. 

The mulched-basin system was found to conserve the 
soil moisture better than any other system of soil treatment 
compared with it, and none of the basined trees on either 
light or heavy soils wilicd. ‘'nder all the other cultural 
methods employec, wilting occnrred at some period during 
the summer on both li: ht and heavy soils. 

Available soil moisture below the third foot did not 
prevent orange trees fivm wilting if the moisture content 
in the first 3 feet of soil fell below the wilting coefticient. 

With the amount of irrigation water ordinarily available 
in these districts (1 miner's inch to 4 or 5 acres) cover crops 
of barley or sweet clo~cr can not be grown during the 
summer months in groves on either heavy or light soil 
without causing the wilting of the orange trees 

Circular trenches dug acound orange trees, filled with 
manure or alfalfa, and covered with dirt, did not remain open 

sufficiently after the second irrigation to distribute the 
irrigation water adequat:'y. 

In the clay-loam soils of the type constituting the 
Victoria area, the lateral mov ment of moisture is very slight. 
Jn such soils the furrow system of irrigation is adequate 
unless a Jarge number of furrows are used, including furrows 
under the trees, 
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Moisture determinations in groves in which alfalfa was 
being grown as a permanent cover crop show that the 
irrigation water never penetrated deep enough into the soil 
to ensure an adequate moisture supply for the orange trees. 

For a basin having an area of 150 square feet, the 
experiments indicate that approximately 150tb. of alfalfa or 
15 to 20 cubic feet of stable manure will be required each 
year to maintain an_ effective mulch. 

It is not possible with the water ordinarily available 
to grow mulching material between the basins sutticient to 
maintain a satisfactory mulch on the basins. Cover ereps, 
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 trees 
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 1915, owing apparently to cold weather 
following the bloom. In the Sunny Mountain tract, where 
the mulched basins were first installed in 1913, the average 
number of oranges per tree on the check trees in 1915 
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 manure-mulched trees 242 oranges, and the check trees 
182 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 increase of 
thirty-three oranges per tree over the average yield of these 
trees for the preceding six years. Experiments 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 trees 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 better 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 being filled with rootlets to within about 
2 inches of the surface. 

Great numbers of earthworms were often found in the 
basins under the mulch, and their burrows honeycombed the 
entire soil mass. The worms helped to incorporate the organic 
material withthe 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 mulch completely 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 mannre for mulching purposes. 

In tl 
measured by the 
extract, incre: 

1 basins the quantity of humus. as 
intensity of the colour of the alkaline 
markedly in the first foot of soil during 

the summer, buf no increase was observable at the greater 
depths. Tro venty to 120 days were required for the 
mulch in t] is to decompose sufficiently to produce 
a measurable increase in the humus content. Alfalfa and 
manure mulches were equally effective in producing this 

Barley cover crops produced a marked 
increase in the humus content of the soil fifty days after 
being disked into the soil. 

Nhe 1 fan 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 afforded 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 mulches of 
alfalfa or bean straw. 

Surface mulching with organic material, especially when 
available in quantities sutticient to cover the entire surface, 
may in the long run prove fully as effective as the use of the 
amulching materialin 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 of 
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 mulching material. 

The marked response of citrus trees in the experimental 
tracts under the mulched-basin system justifies its serious 

It is still in the experi- 
mnental 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 determined only after it has been so tested 
4n comparison with other systems in commercial practice. 

An interesting paper on ascending the loftier Himalaya 
appears in the Janvary issue of the Geographical Journal. 
It deals principally with the difficulties encountered, which 
are divided into (a) physiological difficulties, and (b) physical 
‘difficulties. The former concern principally the question of 
‘oxygen supply. The conclusion from experimental balloon 
sascents is that the ascent of Mount Everest (29,141 feet) 
‘without adventitious aids would be quite impossible, but 
‘from the. fact that the physiological conditious of mountain- 
eers and balloonists are not comparable, the balloonists 
‘having no opportunity of becoming acclimatized to high 
altitudes, it is considered possible to make a successful 
ascent of the highest mountain in the world withont 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 as: 
in animals, lies in its relation to the eftects of contin- 
uous vegetative propagation on seed-producing plants. 
Senile changes in the leaves of Vitis vulpina and 
other plants have been studied at Corneil University 
by H. M. Benedict, and the general conclusions arrived 
at are summarized as follows in the International 
Review of the Science and Practice of Agriculture, for 
September 1916:— 

The writer next draws conclusions from these observa- 
tions, and in particular envisages their application to the 
question of the degeneration of plants 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 forder 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 main 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 point 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 in 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 simple 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- 
gressively 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. 
Regeneration is the process by which the original arrange- 

ment of the colloidal elements constituting the protoplasmic 
colloids is restored. 

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 retarded 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 the 
possibility of somatie regeneration, 
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MARKET REPORTS. 

West Inpta Commrtree CIRCULAR, 

February 8, 1917. 

ArrowrRoot—2#d. to 43d. 
Batata—Block, 2/6 to 3/34; Sheet, 3/9. 
Begeswax—No quotations. 
Cacao—Trinidad, 79/-; Grenada, 60/. to 71/6; Jamaica, no 

quotations. 
Corrge—Jamaica, no quotations. 
Copra—£45 10s. to £46. 
Corton—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 34d. to 36d. 
Frouit—Bananas, £17 per ton: Oranges, no quotations. 
Fustic— No quotations. 
GinceR—Jamaica, no quotations. 
IsrncLass—No quotations. 
Honrty—Jamaica, 62/6 to 72/6. 
Lime Jurce—Raw, no quotations; concentrated, no quota- 

tions; Otto of lime (hand-pressed) 14/6. 
Logwoop—No quotations. 
Macr—lld. to 2/6. 
Nutmecs—64d. to 1/6. 
Pimento—3#d. 
RvusspeR—Para, fine hard, no quotaitons; fine soft, no 

quotations; Castilloa, no quotations. 
Rum—Jamaica, 4/4 to 4/%. 

Bros. & Co., March 

15, 1917. 

Cacao—Caracas, 12%c. to Lic.; Grenada, le. to 13}c.; 
Trinidad, 13}c. to l3bc.; Jamaica, 10}c. to 11jc.; 

Coco-nuts—Jamaica and Trinidad selects, $37°00 to 
$38°00; culls, $23°00 to $24°00. 

CorrEE—Jamaica, ‘$c. to 114c. per th. 
Gincer—lb$c. per fh. 
Goat Sxins—Jamaica, $1°30; to $1°55; Antigua and 

Barbados, $1°20 to $1°25; St. Thomas and St. Kitts, 
$1°20 to $1:25 per th. 

Grape Fruit—Jamaica, $1°50 to $2°25. 
Lutes—$5°50 to S6-00. 
Mace—38ce. to 4c. per th. 
Nurmecs—22c. 
Ornances—$1°75 to $2°50). 
Pimento—dsc. per th. 
Svuear—Centrifugals, 96’, 5°5%e; Muscovados, 89°, 4°78c.; 

Molasses, 89°, 4°35c. all duty paid. 

Trinidad.—Messrs. Gorpos, Grant & Co., February 23, 

1917. 

Cacao—Venezuelan, $1400 to $14°25; Trinidad, $17-28 to 
$17 ‘76. 

Coco-nut O1L—$1°45 per Imperial gallon, 
Corrrre—Venezuelan, 124c. to 14$c. 
Corra—$7 °25 per 100 th. 
Duat—No quotations 
Ontons —$7°00 to $8°00 per 100 fe. 
Pras, Sprit—$10°00 per bag. 
Porators—English, 34°00 to $5°00 per 100 ty. 
Rice—Yellow, $8°40 to $8°75; White, $9°25 per bag. 
Svear—American crushed,no quotations. 

Barbados.—Messrs. T. S. Garraway & Co., March 20, 

1917. 

ARrRowRooT—$5'00 per 100 fh. 
Cacao—$11°50 to $12-00 per ivU ib. 
Coco-nNuts—$24°0U husked nuts. 
Hay—No quotations. 
Manvures—Nitrate of soda, no quotations; Cacao manara, 

no quotations; Sulphate of ammonia, $112-00 per ton, 
Mo tasses—No quotations. 
Ontons—$4°50. 
Pras, Sprit—$10'00; Canada, no quotations. 

_ Poratozrs—No quotations. 
Rice—Ballam, $8°55; Patna, no quotations; Rangoon 

no quotations. 
Sucar—Muscovado eentrifugals, $4°50. 

British Guiana.—Messrs. Wretinc & RicureR; Messrs, 

SANDBACH, PARKER & Co. 

ARTICLES. Messrs. WIETING 
& RicHtTer. 

Messrs. 
BACH, 

ARRowRooT—St. Vincent 

Batata—Venezuela block 
Demerara sheet 

Cacao—Native 
Cassava— 
Cassava STarcH— 
Coco-NuTs.— 

Corree—Creole 
Jamaica and Rio 
Liberian 

Daar— 
Green Dhal 

Eppozs— 
Motasses—Yellow 
Ontons—Teneritte 

Madeira 
Pzas—Split 

Marseilles 
PLaNntTarIns— 
Porators—Nova Scotia 

Lisbon 
Poratozs--Sweet, B’bados| 

Rice—Baliam 
Creole 

Tannias— 
Yams— White 

Buck 
Suear—Dark crystals 

Yellow 
White 
Molasses 

TimseR—GREENHEART 

Wallaba shingles 

»  Cordwood 

NO QUOTATIONS. 

> 

NO QUOTATIONS. 

Sano. 
Parse, 

| 
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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 ls. each. Post free, 1s. 2d.; 

f Volumes II, III, IV, V, VI, VII, VIII, rx X, a0 XII, XIII, XIV and XV: —Price 2s. each: Post free 2s. 8d., where 
complete. (III, 2, IV, 3; and Vv, 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. 

The Pamphlets and Handbooks are written in a simple and popular manner and the information contained in them 
; HANDBOOK AND PAMPHLET SERIES. 

is especially adapted to West Indian conditions. 
experiment work on sugar-cane and manures, the full official reports of which have only a limited circulation. 

Those mentioned in the following list are still available; the rest are out of print. issued up to the present time is eighty-two. 
} 

Sucar Inpustry. 

‘ 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 4d. each. 

Seedling Canes and Manurial Experiments at Barbados, 
in 1903-5, No. 40; in 1904-6, No. 44; in 1905-7, No. 49; 
in 1906-8, No. 59; in 1907-9, No. 62, No. 66, price 6d. each. 

a 

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 1905-6, 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 i in the Leeward Islands, 
in 1910-11; in 1911-12; in 1912-15, in 1913-14, price 1s. each, 

J marked 4d. _and for Nos 
4 fand for No. 72, 2d. 

The 
The ‘ Agricultural News’ contains 

_ Agricultural matters throughout the West Indies. 
The ‘ Agricultural News’ 

are to be addressed to the Agents, not to the Department. 

i 

| London: Messrs. Dutav & Co., 37, Scho Square, W. 
§ Wesr Inpra Commirrer, 15, Seething Lane. 
Barbados: Apvocate Co. Lrp., Broad Street, Bridgetown. 
| Jamaica: Toe Epucationan Surpiy Company, 16, King 

Bi. Street, Kingston. 
% ‘British Guiana: THe Arcosy ( o., Lrp., Georgetown. 
\ Trinidad: Messrs. Murr-Marsna & Co., Port-of-Spain. 
ee: Mr. C. L. Pracemann, Sc: -rborough. 

‘AGRICULTURAL NEWS’: 
extracts 

‘other reports; and, in fact, any information indicating what is going on in each colony and the’ progress made in 

- local agents of the Department at one penny per number, post free, 
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 ADVERTISEMENTS may be obtained on application to the Agents. 

Canada: Lewis W. Cuemens, 71, King Street, 

They contain, amongst other subjects, summaries of the results of the 
The number 

GENERAL. 

(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 School Gardens, Fourth Edition. 
(71) Insect Pests of the Lesser Antilles. (Handbook). Price 

(unbound) 1s. 3d. Bound in cloth, 2s. 3d. 
(72) Lime Cultivation in the West Indies. (Handbook). Price 

(unbound) 9d. Bound in cloth, 1s. 8d. 
(73) Root Borers and other Grubs in West Indian Soids. 

Price 6d. : 
(74) Cotton Cultivation in the West Indies, (Handbook). 

(unbound) 9d. Bound in cloth, ls. 8d. 
(75) Insect Pests of Sugar-cane in Antigua and St. Kitts, 

Price, 6d. 
(76) Indian Corn. Price 4d. 
(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) Agricultural Resources of St. Lucia. Price 3d. 
(82) Indoor Gardening for Schools. Price 6d. 

Price 

The above will be supplied post free for an additional charge of ie for the pamphlets marked 2d.; 1d. for those 
73 and 75; 14d. for Nos. 40, 44, 49, 59, 2,63, 67 and 74. Postage for No. 71, 4d. 

A Fortnightly Review. 
from official correspondence and from progress and 

is printed in time to be distributed, regularly, by each mail, and is on sale by the 
2d. The subscription price, including postage, is 

All applications for 

fe Agents. 

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

Grenada: Messrs. Tos. Lawior & Co., St. 
St. Vincent: Mr. J. D. Bonapre, ‘Times’ Office. 
St. Lucia: Mr. R. W. Nrves, Botanic Station. 
Dominica: Mr. J. R. H. Brmpcewarer, Roseau, 
Montserrat: Mr. W. Rosson, Botanic Station. 
Antigua: Mr. S. D. Matone, St. John’s. 
St. Kitts: THE Bree aNnp Book Supply AGENCY, BASSETERRE 

Messrs. Howe.t, Bros., Charlestown. 
West, Toronto. 

George. 

Nevis: 
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Vor. XVI. No. 390. 

" Dissolved (Soluble) Beane | 
FOR SUGAR-CANE AND GENERAL USE. | 

/ ee 
TRADE Lz MARK. ~ 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

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

London Agency: Dock House, Billiter Street, London, E.C. | 

Barbados Agents: James A. Lynch & Co., Ltd., Bridgetown. 7 

TO BE ISSUED SHORTLY. 

WEST INDIAN BULLETIN, Vol. XVI, No.2 | BORDEAUX MIXTU RE. 

Containing the following papers:—Note on the Recovery of 
Sugar at Gunthorpes Factory, Antigua, 1905-16. by; 
Sir Francis Watts, K.C.M.G., D.Se; The Identity of | 
Fibre-Agaves, by Professor L. H. Dewey (with a key to| SGLPH ATE OF COPPER,| 
Sisalanae in the West Indies by William Trelease): On the| Bordeaux is recognized a5 the best mixture for destroy- 
Fnheritance of the Number of Teeth in Bracts of Gossy pium, ing fungous pests on the rimd of the cane plant prior to 

by S.C. Harland, B.Sc.; Note on the Significance of the | planting. 
Results obtained in the Dominica Manurial Experiments | ie 
with Cacao, by W. R. Dunlop; The Characters of certain Assure a good spring, by using this mixture. 
Soils in the Area Devasted by the Eruptions of the Soufriere| Tg be obtained from 
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-| ‘THE BARBADOS CO-OPERATIVE 
pany, D.Sec.; Note on Lime Requirements of Soils for Partial 

For use in mixing the above, we stock 

Sterilization, by H. A. Tempany, DSe.; The Fungi of the! COTTON FACTORY, LIMITED, 
Internal Boll Disease, by W. Nowell D.L.C.; Poisonous Fishes WHITE PARE, 
in the West Indies, by W. R. Dunlop. 
PRICE 6d. each. — POST FREE 8d. BRIDGETOWN, BARBADOS. 

DEPARTMENT PUBLICATIONS. 
HANDBOOK SERIES. 

Insect Pests of the Lesser Antilles. Pp. 210, Figs. 185. Price (unbound) 1s, 34d, 
Bound in cloth, 2s. 34. 

Lime Cultivation in the West Indies. Pp. 136, Figs. i7. Price (unbound)j9d. 
Bound in cloth, 1s. Sd. 

Cotton Cultivation in the West Indies. Pp. 118, Figs. 25. Price (unbound) 92d. 
Bepnd in cloth, 4s. Sd. 

Printed at Office of Agricultural Renorter, 4, High Street, Bridgetown, Barbados 
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R. M. S. P. 
MAIL, PASSENGER & CARGO SERVICES 

FROM THE 

WEST INDIES 
i TO PORTS OF CALL 

THE UNITED KINGDOM Azores. 

( St. Vincent, St. Lucia, Dominica, 
ee CANADA Montserrat, Antigua, St. Kitts, 
Bermuda, Halifax, N. 8., & St. John (N.B.) 

DEMERARA & PARAMARIBO Grenada & Trinidad. 
| (Trinidad, Puerto Colombia, 

PANAMA CANAL & PACIFIC PORTS | -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, 

& 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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Tue TREATMENT 
OF , 

TIcK-INFESTED CATTLE 

Some Notes on Hand-Spraying re 
Tick-destroying preparations may be applied to Cattle in three ways, namely, (1) by hand; (2) by the ise of Spray Pumps; 

8) by means of the Dipping Tank. 

THE DIPPING TANK is the best and cheapest meags of applying remedies when large herds are to be treated. The great 
advantage of dipping over Spraying or Hand-dressing fies in the fact 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 in the vicinity 
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 small size herds, but to be effective, it must be done with great care and thoroughness. 

The Pump. A good type of Bucket Pump will be found very 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 mixed at one time. 

The Hose. The pump should be fitted with not less than 12 feet of good quality $-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 
consuming 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 parts thoroughly. 

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, insideof thighs and flanks, and tail. 

The hair of the tail brush and around the edges of the ears should be trimmed off to admit the spray fluid more readily. 

Care of Pump. After use, cleanse the pump, hose, and nozzle thoroughly with clean water. 

_ Sundry Notes. (1) 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 parafiin tin, remember that it holds only 4th Imperial gallons—not 5 
gallons—and thus it takes 6 tins (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 anirnals cannot drink from it, should it, as often happens, be left unguarded at any time 
during spraying operations. 

()_A convenient arrangement for handling the nozzle during spraying is to tie it loosely by its base to the end of a stick 
about 3-feet long. By moving the stick rapidly back and forth, the spray may be caused to vibrate; and by various manipula- 
tions of the hose in relation to the stick, the spray may be readily directed in any desired direction. 

[The above notex have been complied from various xourcea, bul mainly from U.S.A, Department of Agriculture Bulletin 498) 

COOPER'S CATTLE TICK DIP WEST INDIAN AGENTS: 

Has received the official approval of the following Countries: ST.KITTS: S. L. Norsford & Co. ANTIGUA: Bennett, Bryson & Cay 
5 JAMAICA: D. Henderson & Co., Ki \« 

Waion of South Africa, Northern Rhodesia, Brazil, Basutoland, GRENADA: Thomson, ftankeey econ 
Nyasaland, Swaziland. S Madagascar, BARBADOS: Barbados Co-operative Cotton Co., Ltd. 
= ; outhern Rhodesia, 8 BAHAMAS: W.N. Twynam, Nassau, 

Aritish East Africa, German East Africa, Portuguese East Africa, TRINIDAD: T. Geddes Grant, Port of Spain. 
BRITISH GUIANA: Sandbach, Parker & Co. Portuguese West Africa, Egypt, Argentine Republic, Queensland, ST. VINCENT: Corea & Co., Kingstown. NEVIS: S$. D. Malone. 

United States of America, New South Wales, DANISH WEST INDIES: A. Schmiegelow, St. Croix. 
MONTSERRAT: W. Llewellyn Wall, DOMINICA: Hon. H. A. Framptem 

Northern Territory of Australia. ST. LUCIA: Barnard Sons & Co., Castries. 

Manufacturers: WILLIAM COOPER & NEPHEWS, Berkhamsted, England. 
BRANCHES: Teremto, Chicago, Sydmey, Melbomrme, Aackland, Buenos Aires, Monte Video, Punta Aremes, East London, Odessa 
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Waste Land 

ig ) CERTAIN 

© 

income. 

and Wasted Land. 

proportion of the land on every 
estate adds little or nothing to the estate 

Some of this non-productive land, 

known as waste land, can be rendered productive by 

a sufficient outlay of capital and labour. 

areas, however, owing to natural conditions, can never 

Many waste 

be profitably reclaimed or utilized, no matter how 

efficient the management. 

transported at leisure. 

bay trees, Kola and logwood may be suggested. Very 

often clearings are made for the cultivation of provision 

crops by the peasantry. This is to be particularly 

encouraged at the present time. 

In the islands which are not mountainous the 

waste land belonging to estates is characterized by 

a very dry, thin or unfertile soil, generally with 

the underlying rock exposed in places. In 
the voleanic islands this land may also  oceur, 
often strewn with boulders which render  sys- 

tematic cultivation difficult, if not impossible. Such 

land, which generally possesses a scanty covering of 
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grass, is used for grazing live stock, and is known under 
the somewhat grandiloquent term of pasture. It is, 

therefore, not waste land strictly speaking, but its 

productive value is very small indeed. Possibly it 
might be improved by feeding more concentrated foods 

like cotton-seed meal to the animals while grazing. 
Some of this land which possesses, in places, very fertile 
pockets of soil, might be used for the cultivation of 
certain plants that do not require very special 

conditions of environment, and will withstand periods 
of drought—for example, Ajowan (Curum copticum) 

which yields thymol, and possibly some of the 
Sorghums. 

A good deal of such waste land in fairly moist 

localities might be used for growing green dressings 
for mulching cacao and limes. 

Though itis 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 chiet instance of such mismanage- 

ment is seen on estates where an attempt is made to 

grow crops that are unsuited to the natural conditions 
that obtain. The cultivation 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 for this tree. Such 

misutilization 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 any considerable period. 

of limes in 

It 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. Generally 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. Altnough these trees 

yield no direct return in money, the land is not by any 

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 produce obtained. 

‘The same conclusion holds good in regard to fences, 

hedges and drains. 

In arable cultivations experiments have been 
made to see if very close planting is really 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 Indiana 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 fieids. 

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 every estate a clear 

understanding should be arrived at as to the relative 
productivity of the lands composing it, and every effort 
should be made to derive as much benefit as possible 
from the poor Jand as from the rich. 

Wheat Cultivation in the Tropics.—This 
is a subject to which considerable interest attaches at 
a time when the shipment of fiour from northern countries 
is becoming increasingly difizult It is noted in the Annual 
Report of the Department of Agriculture, Uganda, 1915-16, 
that at the Experimental Station, Fort Portal, Toro, }-acre 
of wheat was sown in May 1915 and another } acre in June; 
the former was the better, 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 were made is 5,000 to 5,500 feet above 
sea-level. which accounts for the possibility of making wheat 
cultivation successful in these tropical regions. 

It is stated in the Annual Trade Review for 1916 of 
the London Chamber of Commerce, to which reference is 
made on another page in this. issue, that the year 1916 has 
been one of extreme difficulty 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 necessitated a very 
large diminution in output. Tt 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. Even then the restrictions on the use of sugar 
must lead toa very considerable reduction in the output of 
jam, but more especially chocolate and other forms of confec 
tionery. In view of this, every effort ought to be made in 
the West Indies to make as much preserves as possible, 
including marmalade, from locally grown fruit. 



VommexVi. Nor 391. 

SERIOUS SUGAR SITUATION IN CUBA. 

The following editorial remarks are made in the Lowzse- 
ana Planter for March 24, concerning the Cuban insur- 
rection :— 

Our latest advices from Cuba indicate conditions that 
we believe are not appreciated by the sugar trade generally. 
The enormous development in the sugar industry during 
recent years has occurred in the eastern part of the island, 
say generally beyond Nuevitas. With the railways 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 and 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 neted that very little damage has been done 
to any of the sugar factories. The insurrectos have appar- 
ently concentrated .their attention on the burning of the 
cane fields. This burning would destroy but one crop, 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 
withont supplies of sugar-cane, and the material cutting 
down of the sugar crop would, of course, eahince the value 
of sugars throughout the world. 

We are without actual knowledge with 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 34 
millions of tons. While an actual determination of the size 
of the crop can only be had when the erop shall have been 
finished, yet we have learned from authority quite 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 2} millions of tons, if not down to 2 millions of tons. 
When we reflect that the climatic conditions in the United 
States will cnt our corn crop down from 20 to 30 per cent. 
all over the country, and that in Louisiana climatic conditions 
will sometimes ent our sugar production down one-third, we 
can readily see that the present 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 thousands 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 
trash, the leaves of the preceding cane crop, in order to 
retain in the ground the necessary moisture, and in order to 
Prevent the growth of weeds and thus to avoid the cost of 
cultivation, such as we effect in Louisiana to suppress weeds. 
This immense body of cane trash on the ground, once fired 
and that done in tolerably dry weather, the extent of the 
conflagration is so serious as to actually destroy the cane. 
Sometimes in Louisiana with certain varieties of cane 
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difficult to cut, we have burned off the cane trash in order to 
reduce the cost of cntting 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 Agriculture of England and Wales is urging 
farmers, in so far as it does not seriously interfere with 
the maintenance of live stock, to plough up their pastures in 
order that more food crops may 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 1s 
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 Jowrnal of the Board of Agriculture or 
England and Wales for February 1917. The three prin- 
cipal difficulties 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 ploughing and snbsequently pressing the furrows 
by means of the wheels of a heavy cart or similar appliance 
driven immediately behind the plouyh. In plouvhing 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-breasted 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 that ' 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 dressing of lime would tend to improve the 
texture of the soil, increase bacterial activity, and to some 
extent exert an insecticidal 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 new varieties have been introduced 
from various parts of the world for experimental purposes. 
At present it is chiefly grown in small patches by natives 
for consumption in the green state, It is mentioned that on 
two estates the crop is cultivated for making into unrefined 
sugar for local sale, a little ouly being exported. Conditions 
are favourable for a considerable extension of sugar-cane 
cultivation. (Annual Report of the Department of Agricul- 
ture, Uganda, 1915-16 ) 
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DOWN THE ISLANDS. 

iTEMS OF LOCAL INTEREST. 
GRENADA. 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) in the Botanic 
Station as among the chief operations for the period. Plant 
distribution included 1,599 Ib. 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. Proposals 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. ucra. 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 
ot a yalvanised 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 mangoes, budded oranges, 105 ornamental, and 
299 lime plants. Work in the Botanic Gardens was of a 
general routine nature With regard to the staple crops, 
reaping operations were 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 inelud- 
ed the planting of cassava, sweet potatoes and cane, 
ete., also the harvesting of various seeds, spraying and 
sowing lime seeds and completing the cane crop. 
Plant distribution consisted of 6 Julie Mango plants, 20 
budded oranges and !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 of 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 Officers continued their visits to 
=) various estates and small holdings urging the planting of 

food crops. The Agricultural Assistant spent nine days on 
a large cacao estate training the overseer and Jabourers in 
pruning, draining, and treating certain cacao diseases. The 
Agricultural Superintendent accompanied His Honour the 
Administrator to Gros 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-Raye 
and Soufriére in connexion with agricultural instruction. 
His Honour, R, Popham Lobb, C.M.G., arrived in the colony 
during the month and assumed the duties of Administrator. 
The question of enlarging the present Government sugar 
works at Réunion 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 proposed that this scheme should be run 
on a co-operative basis similar to the Government 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 2°79 inches at the Botanie Gardens, 
Castries, and 1°24 at Choiseul. 

pominica. 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 was engaged in weeding, 
picking and recording 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 6, 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 caréme 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 ls. to 5d. per 
gallon. The average price paid locally for yellow limes 
during the year 1916-17 was 4s. 6d. per barrel. 

The Government has made certain suggestions for 
controlling and improving the standard of the green lime 
trade, which if generally adopted will effect great improve- 
ments. 

A severe outbreak of Diplodia was reported on cacao. 
The estate atfected was visited by the officers of the Depart 
ment and suggestions offered to improve the position. High ~ 
winds and absence of shelter belts were the primary cause of © 
the outbreak. Thrips were fairly common in the same © 
locality. 

Experiments were conducted in diluting wheat flour 
with farime meal for bread making. Land was cleared for 
the extension oi the coco-nut experiment station. Samples. 
ot lime juice were tested and experiments conducted to 
determine the economic point of washing sludge in the 
preparation of clean concentrated juice. 

The raintall for the month was 6:74 inches, of which 
5°68 inches fell in the first six days of the month. 

MONTSERRAT. Work in the Experiment Station was 
chiefly of a routine nature owing to dry weather. Plots 
were prepared for 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 early in the month and a large portion of the crop 
would have been planted if rain had fallen. The desire to 
plant early (March and April) was a satisfactory feature in 
connexion with the cotton crop. Small planters have never 
before shown so much activity in the cultivation of cotton, 
though it is feared that the growing of food crops is 
being neglected. Sales of lint have been effected at 35d. 
and 36d. The special H. 9 cotton seed to plant the seed 
fields was distributed; five samples of cotton lint sent te 
England for spinning tests were very satisfactorily repor 
on, and it would appear that the quality of Montserrat cotto 
has steadily improved in recent years. Cotton breedin; 
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. strai 
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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 of the month was particularly dry, the 

>. total rainfall registered 3-98 inches. 

anvicua. The following plants were distributed by the 
Curator, Mr. I. Jackson: 3,198 sisal, 107 coco-nuts, and 10 

miscellaneous; 12 packets of seed were also distributed 
Work in the Botanic Gardens consisted in the transplant- 

ing of a large number of bay plants and cane seedlings; 
ordinary routine garden and nursery work was also performed. 
The reaping of the crop is in full swing and good returns are, 
on the whole, being obtained from fields of plant canes, while 
ratoon yields were indifferent. Rain is required for all crops. 
The young 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 1916, amounted to 18 542 tons, of 
which 3,615 were muscovado 

During the month 2,000 bb. approximately of seed-cotton 
were purchased and 4,072 crates of onions were shipped. 
Laying out of plots at Saweoats continued 

The rainfall for the month was 1°17 inches; rain is 
badly wanted. 

VIRGIN IstANps. Mr. W. C. Fishlock writes to say 
that the chief work in the Experiment Stations during the 
month of February, was that of clearing away debris left 
by the hurricane of last year, repairing ruads, 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 36,0U0 onion seedlings. 
The damage done to the cotton crop appears 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, 
Mr. W. I. Howell, Agricultural Instructor, mentions the 
reaping of crops on various plots in the Experiment 
Siations, which gave good returns. From the Botanic Station, 
the following plants, seeds, etc. were distributed: Para peas 
34 tb., Lima beans 30} tb., Guinea corn 15 h., Black-eye peas 
41%b., Indian corn 131b The cane crop throughout the island 
was being reaped; nearly the whole crop has been sold to the 
St. Kitts Factory. Young canes, on the whole, were doiny well. 
The reaping of the cotton crop was almost completed, and 
preparation for plantibg next seasun’s crop was in progress. 
A fair acreage was planted in sweet potatoes and peas during 
the month. The Agricultural and Commercial Society has 
been re-organized, the Hon. U. C. Greaves being elected 
Chairman, with Mr. FE. Williams as Hony. Secretary. 
Rainfall for the month was 3°2& inches. 

The report on the sugar-cane experiments in the Leeward 
Islands for 1915-16 has just been issued by the Imperial 
Department of Agriculture and the contents will be reviewed 
‘In the next issue of this Journal The report is published in 
the usual form and gives 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-Nevis. 
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island in which this work will be conducted. 

NEWS. Wiles 

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 only recently been introduced into Antigua. As 
well as instraction 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, for 1915-16, indic ites the position 
in that island during the year under review:— 

The number of peasant holdings in Antigua have 
steadily increased duriny the last few years, and although 
these in the past were visited periodically by the Curator, it 
was felt that the amonnt of work of this description thaw 
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 Ist 
Assistant for Agricultnral 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 
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 
wiil be obtained. . 

AGRICULTURAL EXAMINATIONS. 

Four candidates presented themselyes for the exami- 
nation in Practical Agriculture 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 Preliminary Examination E. F. Shepherd obtained 
a second class certificate, and in the Intermediate Examina~- 

tion A Gallwey obtained a first class certificate. 

Figures furnished by the Acting Chemical Assistant, 
St. Kitts, indicate the high nutritive value of sweet potatoes 
grown in thatisland. According to his a alysis, locally pre- 
pared sweet potato meal contained nearly 5 per cent. of crude 
proteins, over 1 per cent. of fat, nearly 78 per cent. of carbo- 
hydrates, 2 per cent. of fibre, 2°5 per cent. ash, and 11°7 per 
cent. water. Locally prepared white bean flour contained 
over 23 per cent. of protein and nearly 3 per cent. of fat. 
The per cent. of fatin white bean flour is much less than that 
found to exist in crushed velvet beans, namely, 5°2 per cent. 
The per cent. of carbohydratesin both beans was less than in 
the sweet potato meal. Thereis not much difference in the 
nutrient value of the three foods, but there is a very consider- 
able difference in the nutrient ratio on account of the fact that 
the beans are very much richer in flesh-forming constitueuts 
than the sweet potaic 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 follows:— 

ISLANDS. There has been a demand for the few Planters’ 
crops remaining unsold, resulting 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 55c. = 57c. e 

GEORGIAS 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 sales in Savannah were limited to 
these lower grades, but some lots were sold in the interior 
markets ona_ basis of average Extra Choice at 60c. 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:— 

GEORGIAS AND FLORIDAS. 

Extra Choice to Fancy 60c.=6ldec. landed. 
Choice to Extra Choice 59c. = 604e. a 
Fine and Extra Fine 58e.=59dc. oe 
Common 53c. to 5dc. = 544 to 564e. 

The exports from Savannah for the week have been, to 
Northern Mills 1,323 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 ,, -makingatotal of 117,544 bales. 
Florida 36,092 ,, | 

Against last year 91,920 ,, Total crop 85,278 ,, 
5 L915 81,598: .., 43 78,857 ,, 
» 1914 77,490 ,, = 85,544 ,, 
» 2913 73,641 ,, ‘ 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 134, 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 long-fibre Sea Island cotton 
grown in the West Indies provided 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 Upland cotton witha staple of 
1z 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 of long-staple cotton—that is, cotton 
having a fibre of 1} inches or more in length—produced 
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 
3,980 bales. 

t might be presumed that the prices 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 so 
unsatisfactory that practically all efforts to raise it outside of 
certain well-defined areas in the States named above have 
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 Ib. each. This small crop 
sold at a much better price than in 1914, and consequently 
the acreage planted in 1916 increased 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 farmers of Salt River 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 
Bahia is pre-eminently suited to fruit culture That the 
Brazilians have not been neglectful of this fact is evidenced 
by the Jarge 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 pine-apple, of 
which 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 
such 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 Carambola (Averrhoa carambola, L.), another Indian fruit 
is also cultivated, but is not very common, Phyllanthus acida 
(L.) Skeels, known as Groselha (‘gooseberry’), is seen in many 
gardens. ‘The avocado, locally called abacate (Persea ameri- 
cana, 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 lutea, L. and 
S. 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 (Ackras 
sapota, L.) grows to large size and its fruit is highly esteemed. 
Two varieties are distinguished by the natives, one oval or 
elliptical, and the other round. One or more species of 
Passiflora, known as maracujas, are occasionally seen, as is 

the jambo, or rose-apple (Coryophyllus jombos (L.) Stakos). 
The papaya (Carica 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 (Psidiwm 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, ete., 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 piles at the waterside or in the markets. 

The jak of the Malayans (Artocarpus integra, 
(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 abouta pound, has recently been put on the market. 
The fruta de 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 (Annona syuamosa, 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 salzmanni, 
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 (4. reticulata, 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 
or grumichama (Hugenix dombeyi, (Spreng) Skeels); Hugenia 
brasiliensis, Lam., is one of the most interesting. It is 
sometimes called the ‘cherry of Brazil’, a term which not 
inaptly describes its appearance and taste. The tree, 20 to 
25 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 fruit, round or slightly flattened, about }-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 tlowering 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 pulp; 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 itis at Bahia. Little attention is paid to 
its culture, but it is said to prefera 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 
Bulletin. No. 445.) 

Department of Agriculture, 
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NOTES AND COMMENTS. 

‘Contents of Present Issue. 

The editorial in this issue deals with considerations 

concerning the use of waste lands on the estate, and the 

better management of land already under cultivation. 

On page 115, will be found an article explaining 

how the difficulties of converting pasture to arable 

cultivation may be overcome. 

Important results of manural experiments with 

arrowroot appear summarized on page 125. 

Insect Notes in this issue deal with the spread of 

the pink boll worm: under Piant Diseases will be found 

a survey of the diseases prevalent during 1916, 
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Stories in Agriculture. 

For many years the 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 im this is $0 Popu- 
Jarize Nature Study, by means of Agricultural Stories. 
With this end in view Bulletin No, 243 has been issued. 
It contains several 'very original accounts of objects 
of country life. Reference may be made especially to 
Professor Cheelman’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 Father's 
ignorance. The Story of Raindrops by Professor Day 
in which a number of drops are personified and made 
to speak is quite clever, as is also Mr. Reed’s ‘Autobio- 
graphy of Tomboy... Tomboy is a four-year-oid filly 
who describes her upbringing in a very human-like 
way, which is quite entertainimg 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. 

CUPNeXLO 

A special feature of the Bulletin 
Figures illustrating the text. 

is the excellent 

Pearls in Coco-nuts. 

The best-known home of pearls is the oyster 
shell, though very fine pink pearls are found in conch 
shells,common on West Indian beaches. The Queensland 
Agricultural Jowrnal makes reference to pearls in 
coco-nuts. It says:— 

‘In 1911, the then Governor of (Queensland 

(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. ‘his appeared in the October issue of 
the Journal, 1911. 

‘Whilst discus-ing the root question, His Excelleney 
informed us that in Hawan (or Fiji/) he had been 
handed a coco-nut for his refreshment, and that he 
found inside it a valuable pearl. He saw the coco-nut 
opened, and was quite sure the pearl was not dropped 
into it. He gave the pearl toa lady present, wha 
afterwards wore it at some Court functionin London. 
Singularly enough, to-day we find in a book on 
“Tropical Agriculture,” by Dr. H. A. 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 very 
singular and highly-prized pearl is found, under very 
rare circumstances in coco-nuts, and a speermen has 
lately been added to the Museum of the Roval 
Gardens at Kew (1892).” ’ a 
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Hixportation of Rice Prohibited from Demerara. 

The Barbados Advocate for Friday April 13 has 
an editorial on the above subject, and draws attention 
to the eftect which tl.e decision to prohibit the exporta- 
tion of rice except by licence will have upon the 
neighbouring Wess Indian colonies. It is understood, 
however. in certain quarters, that the prohibition is 

_ likely to be only temporary, and has been imposed with 
the object of enabling the British Guiana Govyern- 
ment to collect a reserve supply in order to strengthen 
the security of its own position in the event of any 
serious shortage of imported foodstutts, particularly 
cereals. 

The extent to which neighbouring colonies are 
-dependent upon British Guiana for rice 1s considerable. 
In 1915, Barbados alone imported 13,615,266 Ib. of 
rice, of which 10,304,120 ib. was for local consumption. 
The amount credited to British Guianawas 5,415,229 tb. 
or more than half the amount locally consumed. The 

' Advocate 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 Agriculturul News. 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 the gravity of the 
present economic situation, and an attempt should be 
made to confer regarding the foodstutts question with 
a view to strengthening the 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 Guiana and St. Vincent and not from 
Venezuela as she does at present; or better still, 
Trinidad might raise more live stock locally, especially 
in view of the fact that the manure produced wonld 
be of great value on the cacao estates which at present 
are not in most cases adequately fertilized. 

EE 

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, Ceylon, 
which appears in the Jropical Agricultwrist for 
January 1917. 

Tt will be remembered that the School was opened 
in January 1916. A Final Examination was held 

_-during December 1916, and it is to this that the reports 
of the Registrar and Examiners refer. 

The Final Examinations comprised fourteen written 
papers: and three practical examinations, one each in 
‘Plant Diseases, Planting, and Horticulture. Of the 
fourteen papers, there were seven major papers, re- 
quiring a higher percentage of pass marks, than the 
Seven minor papers. Major papers were set in Botany, 
‘Economie Products (2), Soil, Accounts, Planting «nd 
Horticulture: minor papers in Chemistry, the Animal, 
Agricultural Engineering. Plant Diseases, Crop Pests, 
Co-operation and Manures. 

Fifty-six students sat for the examination: seven 
obtained a first class with 60 per cent. marks and over 
twenty-one asecond class, witha percentage of between 
50 and 60; and thirteen others satisfied the examiners. 

If isstated that the results showed few surprises, 
the passes almost being exclusively limited to the 
steady workers. 

The report of the Examiners published in the 
journal referred to above, indicate that the students 
showed a tendency 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 pablished in order that some idea of the standard 
reqiured by the Examiners could be obtained. 

— ll 

Year-Book of the Ceylon Agricultural Society, 

1917-18. 

It is hoped, in the Introduction to this attractre 
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—coeo- 
nuts, tea, rubber and cacao are almost entirely omitted. 
The section on Pests and Diseases also seems to be 
unsatisfactory, particularly the notes dealing with pests, 
imasmuch 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 
Ceylon 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 and_ 
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 manurial experiments with cacao 
and coco-nuts, experiments in regard to the tapping 
and vulcanization of rubber, varieties and the selection 
of seed, ete. A short review of the market prices for 
the principal products durmg the past year would 
have been an interesting feature. 

The volume contains a section embodying veterin- 
ary notes; but’ speaking generally. the volume is more 
in the nature ot a Year-Book of a Horticultural than of 
an Agricultural Society, as we understood the twe 
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 
Entomology there is a notice to the effect that last November 
specimens of cotton bolls showing the presence of Gelechia 
gossyprella were received at the Bureau of Entomology in 
Washington from San Pedro de las Colonias, Mexico. This 
is the first time that this important pest has been recorded 
from America, and investigations indicate that it was 
introduced into Mexico in cotton seed imported from Egypt 
for experimental purposes. In order to safeguard the 
country against further danger 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 crushed without delay. 
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 has 
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 avery serious danger, 
and unless the pink boll worm can be exterminated by 
co-operative work between the United 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 ntimbers of 
the Agricultural News, and an account of its life-history, 
habits, etc., was given in Vol. XIV, No. 546. 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 Settlements, 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 SPREADS. 

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. ‘he 

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 cecasions been inter- 
cepted in shipments of cotton seed in the United States 
and up to the present time it has not become established in 
that country. The following instances taken from the 
Journal of Economic Entomology 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 gossypiella 
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 worm. 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 of this 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 dAyriculfural News, 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 is’therefore unneces- 
sary. Such cotton seed as may be imported for oil extraction 
should be admitted only ifit comes from a district known to 
be free from the pink boll worm, and even then under 
strict regulations. 

CONTROL WORK AGAINST THE PINK 
BOLL WORM IN EGYPT. 

For the last four or five years 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 measures 
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 j 
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 G'elechia gossypiella 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 oi), 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- 
eyanic 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 Commerce Journal, the official 
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 
Teview, 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 trade of London and Liverpool,which 
include references to tropical produce. 

* Rev. App. Ent., IV, Ser. A, pp. 472-91. 
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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 appears every likelihood that 
its position in this respect will be maintained. An estimated 
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 28:08 per cent., 29°18 per cent., and 30°36 
per cent., while another factory which handled over 
1,000,000 ib. of seed-cotton had an average ginning 
percentage of 31°36 per cent. As regards spinning results, 
the Fine Spinners’ and Doublers’ Association of Manchester 
reported that the cotton was very infericr 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 by 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 was 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 Hemileva vastatrix does not appear to 
have been much in evidence. Coffee, on the whole, seems to 
be proving to bea risky crop. In the more humid parts 
of the Protectorate, the more disease-resisting species, Coffea 
robusta, is being grown, the drier and more elevated parte 
being allotted to Arabian coffee. 
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: GLEANINGS. 

Observations relating to staple crops in St. Vincent show 
hat during March good progress had been made with the 
reaping of the arrowroot crop. During that month old cotton 
stalks bad fur the most part been destroyed. Sugar and 
syrup manufacture were in full swing, 

According to The Board of Trade Journa!, the sugar 
industry in Guatemala has developed in recent years, 
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 Jarger 
proportions in the near future. 

Growing Long-staple American Cotton by Irrigation is 
the subject of an article in the Zndia Rubber World for 
March 1, The area where this takes place is known as the 
Imperial Valley, California Government 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 tb., whereas the average cotton yield in the entire 
country is stated to be 170 hb. 

It is stated in Colonie? Reyorts—Annual, No. 910, that 

there is room for considerable development of the fisheries of 
British Guiana in several directions, especially in sea-fishing, 
and curing with the aid of ice and smoking. A fair supply 
of sea-fish is generally kept at the ice dept, but ice is not 

generally used. As in other colonies, salt fish are imported 
in quantity, but no attempt is made to eure the local fish. 
Fresh-water fish is obtainable in the markets but not to the 

extent desired. 

According to the London correspondent of the Morth 
Queensland Register, sweet potatoes bave everywhere in 
Queensland been found satisfactory food for pigs. Queens- 
jand farmers consider the sweet potato as pre-eminent- 
ly the best root crop for hogs {sr autumn grazing. By 
means of a combination of sweet potatoes, peanuts and cow- 
peas, the most profitable hogs may be-produced. Generally, 

in feeding peanuts, it is the custom to add a small amount of 
corn in order to balance the rations 

According to advices from Mv. W. N. Sands, Indian 
corn purchased last year at the Government ginnery, 
St. Vincent, on the profit-sharing basis, was put on sale in the 
form of meal for human consumption last month. The 
supply—620 ewt.—was far below the quantity that could have 
been disposed of during the next four months owing to the 
high prices of imported foodstuffs. The successful working 
of the corn drier, and the storage -in perfect condition of 
1 Jarge quantity of corn should stimulate the planting of 
ihis crop during the coming season, 
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An instructive paper was read before the Colonial 
Section of the Royal Society of Arts on January 30 last, by 
Mr. Octavius C. Beale, representative and past President of 
the Australian Associated Chambers of Manufacture, on 
Imperial Industries after the War. Reference was made at 
some length to the sugar situation, and it was pointed out 
that the British Empire is well able to produce the sugar: 
it requires. Mention was made of the mutual benefit 
derived by Canada and the West Indies in regard to trade, 
particularly sugar and flour. 

The Punjab Government has sanctioned the registration 
of a co-operative credit society in connexion with the North 
Western Railway, possessing unique features. It is stated 
in the Wealth of India 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 by the members of the society, 
but will be partly ex officio; second, voting by proxy will 
be allowed, owing to the fact that members will be scattered 
all over the line; third, the Raiffeisen princip'e that no loan 
should be only for productive or provident purposes cannot 
be strictly adhered to. 

The cattle-raising potentialities of British Guiana are — 
referred toin Colonial Reports—Annual, No 910. It is 
stated that there are large areas of Jand 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 Rup»nuni and Takatu Savannahs, and at December 31, 
1915, there were in existence for these localities twelve com- 
missions held by eleven different ranchers, embracing an 
estimated area of 591) square miles. The number of cattle 
on these ranches is estimated at not less than 12,500 head. 

A forecast of the Indian indigo crop, 1916-17, appears in 
The Board of Trade Journal for February 8. The total area, 
736,400 acres, is 114 per cent. in excess of the finally revised 
area of 353,100 acres of 1915-16. All the Provinces show 
an increase inthe area sown, the largest increases being in 
the United Provinces and in the Punjab. The total yield of 
dye is estimated at 95,500 cwt as against 55,100 ewt., 
the finally revised estimate of 1915-16, 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 Sind. 
Heavy rainfall and floods adversely affected the crop in the 
United Provinces and in parts of Behar, Orissa and Madras. 

Nature for February 22 last, publishes the following note 
on the recent report on the Agricultural Department, 
St. Vincent: ‘In addition to the usual work, experiments on 
cotton breeding are being made at the Experiment Station, 
which, if they can be fully carried out, should yield valuable 
results. Plants possessing resistance to angular spot and boll 
rot have been selected, and an effort is being 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 stainer—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 and 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 Office for publication. The paper 
will appear in fullin the West Indian Bulletin, but the 
results are of sufficient immediate interest to make it desir- 
able to publish a brief summary here. 

Itis 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 would 
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 
maculata(Madre del cacao); (2) to compare the relative values 
of various combinations of organic and artificial manures. In 
the first experiment the number of plots was twelve, of which 
four were mulched and eight were left unmulched. Hach 
plot was ;iacre in area, and each mulched plot received 
an application of 40 tb. Gliricidia prunings. The average 
yield of unmanured plots was 9,565 fb. per aere, while the 
average yield of the mulched plots was 15,663 Ib. per acre. 
This shows a gain by mulching of 6,098 Ib. per acre or 63°8 
per This increase from mulching is very striking, and 
it may be mentioned that the probable error test shows that 
the gain is quite significant. 

cent. 

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, every 
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 34 per cent. 
over the unmanured plots. A complete manure consisting 
of sulphate of potash, baisc slag, and cotton-seed meal produced 
the next largest increase, namely, 19 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 
Governor of the Windward Islands with the reports of the 
Agricultural Instructors, Grenada, for March 1917. 

Mr. W. M. Malins-Smith’s 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 experi- 
ment plots on the Settlements were inspected, and the work 
thereon supervised. Several estates were visited during the 
month. In regard to the Prize-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 northera 
mountain districts of the island were inspected in connexion 
with the control and preservation of the forests. It appears 
desirable that control should be exercised 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 1916. 
The crop of the settlers appeared to be much the same as 
that of last year. 

Mr. Donovan's report signities the continuance of similar 
activities in other parts of the island. Concerning instruc- 
tion work, efficient drainage and proper cultural methods 
were again emphasized. 

NATIVE FLOUR IN GRENADA. 

The cultivation of ground provisions on as extensive 
a scale as possible 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 uot 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 native 
flour, while others maintain 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 amature 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 were the only places where bananas and 
breadfruit were grown in abundance, and they found a ready 
sale for these articles. It would appear that the supply of prov- 
isions in Grenada never exceeds the demand for consumption 
as such, and before the peasantry take to making flour or meal 
there must be a considerably greater production. 

In this connexion Mr. J. C. Moore, Superintendent of 
Agriculture, observes: ‘Although the quantity of ground pro- 
visions produced in Grenada during the past year has consid- 
reably exceeded the output of former years, there is at present 
no surplus available for converting into meal 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 have been expected as the outcome of 
increased production,’ 
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DISCASES. PLANT 

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 Tortola to Grenada, and may usefully be 
compared and summarized here. They will eventually be 
printed in full as usual in the West Indian Bulletin. 

CLIMATE. Climate, of which the effective 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 excessive, but 

abnormally heavy rains were general in October and Novem- 
ber. In some of the islands, particularly in St. Vincent, 
there was something like a deluge in that period. 

Heavy winds were experienced in August, September 
and October, associated with numerous cyclonic disturbances. 
A section of Dominica on August 28, and the Virgin 
Islands on October 9, were devastated by hurricanes. 

SUGAR-CANE. The only disease of sugar-cane now 
occurring to any significant extent to these islands is the 
root disease caused by JMerasmius sacehart. The distri- 
bution through the year of a suflicient supply of water to 
maintain fairly regular growth led to a general freedom from 
this disease. It may be gathered from the reports that in 
this respect both 1915 and 1916 have been favourable much 
beyond the average. Some instances of Jocal damage are 

reported from most of the islands, which may be safely 
assumed from previous experience to be due in most cases to 

poverty of soil or insutficient cultivation. In Antigua there 
is a probability that some of the trouble arose from the 
water-logging of very stiif soils 

corron. The cotton crop is extremely sensitive to 
irregularities in the weather. The planting season adopted 
has been determined with refeience to the normal expectation 
of a period of good growing weather, in which the plant 
builds up its leaf and branch system, followed by a drier 
period in which the bolls may mature without hindrance 
from diseases. The only complaint with regard to the first 
period refers to the effect of « dry June on the development 
of the plants on the windward side of Montserrat. The 
early planting which exposed the plants to this, later enabled 
the cotton in that district to escape the worst effects of the 
unseasonable rains in October and November. Heavy losses 
from this cause were experienced in the remaining cotton- 
growing areas, amounting in St. Vincent to little short of 
disaster. So far as could be ascertained the greatest part of 
the damage during the actual wet period was due to the soft 
rot fungus (Phytophthora) which is very rapid and destructive 
in its action This is definitely known “to have been the 
case in Sf. Vincent and Montserrat. The disease is dependent 
on very moist conditions and in normal years is largely 
confined to low growing, heavily screened 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 anthracnose. 

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 cotton came off by far the best 

cacao. 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 Rosellinia root disease is too gradual in its spread to 
show any considerable fluctuation from year to year. 

As in the case of sugar-cane root disease, to which it is 
in its nature similar, the Diplodia die-back of cacao trees is 
not much in evidence ina year of sufficient rainfall, and 
some affected areas show considerable improvement asa result 
of favourable weather in this and the preceding year. 

LIMES. From Dominica it is reported that in the 
majority of cases steps are being taken to combat Rosellinia 
disease in the plantations affected. The red root disease has 
been found in a district where it was not previously known, 
the circumstances of its ecewtrence 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. 
In Dominica it was found possible to keep the disease in 
control by prompt and repeated applications of the usual 
mixture of sulphur and lime. 

In Montserrat the dry weather of the month of June, 
coming when the trees were maturing a heavy crop, caused the 
fruit to be small and gave the trees a severe set-back. The 
generally ample rainfall of the years 1915 and 1916 has not 
arrested the progress of die-back ina declining field kept 
under close observation. 

With regard to miscellaneous crops there 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 Bordeaux mixture. In the 
same island ontons planted in September and October were 
a partial failure, a result which is not attributed to disease 
but to the direct effects of unsuitable distribution of the 
rainfall. 

W.N. 
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CURING VANILLA BEANS. 

The following note appears in the Perfumery and 
Bssential Oi! Record tor February 22, 1917:— 

Rabak (Journ. Ind. Eng. Chem.) says that 
two general methods of curing vanilla arein vogue, the dry 
and the hot water methods. Experiments were conducted 
by him with twelve lots of beans, half of which were cured at 
room temperature, and the other halfiaa water-oven at 
somewhat higher temperature. Each of the six lots cured 
at room temperature was given different treatment prior to 
the sweating and drying. The treatment consisted in dip- 
ping the green beans into water at various temperatures up 
to the boiling point. Each 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 
eured in the water-oven at +40-55°C. received exactly 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 beans can be cured in a much shorter time by 

means of a much Jess 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 laboratory were in most eases superior in 
yanilla resins and colouring matter. A considerable propor- 
tion of the vanilla resins are left unextracted when the 

“menstruum is less than 65 per cent. alcoholic strength. 
Caring the green beans at room temperature either without 
previous treatment or after treatment with water up to 90°C. 
for a short period of time apparently produces beans of the 
best quality, as judged by the flavouring extraet prepared 
from the samples. 

and 

hae ts 

The Gassing of Plants.—The cactus pest, called 
‘prickly pear, which has caused loss in Queensland, is 
- being successfully combated. The method in operation 
‘in the Queensland experimental areas is entirely novel. It 
“eonsists of ‘gassing’, as well as of spraying with arsenic 
“Wrichloride. After many months’ experiments the treatment 
of certain species of pear with arsenic trichloride in a gaseous 
form has been proved to be effective, while the problem of 
@anufacturing the trichloride in large quantities has also 
been successfully settled. Trichloride is now obtainable in 
Jarge quantities at a cost of £22 per ton 

_ The place selected in Queensland for the experimental 
work was Delacca. This district contained some of the worst 
pear growth in Queensland, ranging from 7 feet to8 feet high, 
and of such dense impenetrable growth as to make spraying 
“mpossible. Areas that had been gassed some twelve months 
ago, are entirely free from pear, both bulbs and leaves hav- 
ing been destroyed right out. The gas is applied by means 
‘of an atomiser, the machine charged weighing about 12 hb. 
The cost of the machine is £6, and it is claimed that one 

at 10s. 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 flowering and fruiting is 
instantly checked. Gassing can be applied with the best 
esults after heavy dews or rainfall. The trichloride appar- 

ently has no effect upon other vegetation, because of their 
lower water contents. Neither is their any danger in regard 

stock, since cows eat affected pear. 

EUCALYPTS IN THE FEDERATED MALAY 
STATES. 

trees under the humid conditions of the Federated 
Malay States. In the Agricultural Bulletin, P.MS., 
for November 1916, 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 Red Gum 
(EZ. rostrata). This species so far appears to be amenable 
to the climate of the plains of the country. The Lemon- 
scented Gum (Z. evtriodor) also is growing well. The Blue 
Gum (Z. 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 
seedling 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 this 
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 Angsi, Negri Sembilan. 

It is interesting to note that two Eucalyptus thought to 
be Z. citriodore, raised from seed in the Experimental 
Plantation, Kuala Lumpur, in 1914, have attained a height 
of 40 feet,anda girth of 14 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 present time look very 
healthy. It is unfortunate that some uncertainty exists as 
to the correct nomenclature of these two trees; should they 
tower, it would probably be possible to identify them. 

In conclusion, the writer would emphasize that not only 
is there a great difficulty experienced in raising Eucalyptus 
from seed, at any rate on 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 
Gardens 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 
United States Department of Agriculture, it will be noticed 
that new scientific names for certain trees are used in the 
place of those ordinarily accepted as correct. The tendency 
in the United States to change scientific names in alk 
branches of biology is gradually making American biologists 
unintelligible to those of other countries. Some changes are 
unavoidable, but when they are made for trivial reasons, or for 
effect, it not only leads to confusion in scientific studies, but 
also reflects adversely upon the reputations of those who are 
responsible for such changes. 

DEPARTMENT NEWS. 

Mr. A. E. Collens, 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 en route for Antigua, Mr. Collens 

spent some time at the Office of the Imperial Depart~ 
ment of Agriculture, 
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MARKET REPORTS. 

London.—Tue West Inpta Commitree CrrcuLar, 

February 22, 1917. 

ARROWROOT—)$d. 
Batata—Block, 3/4 to 3/4}; Sheet, 3,8 to 3/10. 
Bereswax—No quotations. 
Cacao—Trinidad, 79/-; Grenada, 70/- to 75 -; Jamaica, 

70/6 to 74/-. 
Corrre—Jamaica, no quotations. 
Copra—£46. 

Barbados.—Messrs. T. 8. Garraway & Co., March 20, 

Ire 

Arrowkoot—$5‘00 per 100 Th. 
Cacao—$11°50 to $12°00 per i00 ib. 
Coco-nuts—$24°00 husked nuts. 
Hay—No quotations. 
Manures—Nitrate of soda, no quotations; Cacao manare, 

no quotations; Sulphate of ammonia, $112-00 per ton. 
MotassEs—No quotations. 
Onions—$4°50. 
Peas, Sptit—$i0-00; Canada, no quotations. 
Porators—No quotations. 
Rice—Ballam, $8°55; Patna, no quotations; Ranzoon 

no quotations. 
Corron—Fully Fine, no quotations; Floridas, no quota- Sucar—Muscovado centrifugals, $4°50, 

tions; West Indian Sea Island, no quotations. 
Fruir—Bananas, £17 per ton; Oranges, no quotations. 
Fustic—No quotations. 
Gincer—Jamaica, 85/- to 105/-. 
IsinGLass—No quotations. 
Honrty—Jamaica, no quotations. 
Lime Juice—Raw, no quotations; concentrated, no quota- British Guiana.—Messrs. Wietinc & Ricater; Messrs, 

tions; Otto of lime (hand-pressed), no quotations. 
Loegwoop—No quotations. 
Mace—No quotations. 
Nourmecs—No quotations. oe aa 
Pimento—4}d. to 5d. - W 
eee ee, fine hard, no quotaitons; fine soft, no ARTICLES. as Sa |BACH, Parker, 

quotations; Castilloa, no quotations. ae nee Sp wee & Co. 
Rum—Jamaica, no quotations. — 

SANDBACH, PaRKER & Co. 

Messrs. Sanp- 

ARROwRooT—St. Vincent! 

Batata— Venezuela block 
Demerara sheet! 

_— “i ive March i gasca’ 
Cassava StTarcH— | 
Coco-nuts — 

New York.—Messrs. Grutespiz Bros. & Co., 

38, 191s. 

Cacao—Caracas, 123c. to 15c.; Grenada, 3c. to 12}c.; 
Trinidad, 124c. to 12}c.; Jamaica, 10sec. to 10}c.; 

Coco-nuts—Jamaica and ‘Trinidad selects, $41:0U to 
$42°00; culls, $27°00 to $28°00. 

Corrre—Jamaica, $c. to Y¢c. per Ib 

CorreEr—Creole 
Jamaica and Rio! 
Liberian 

DHaLr— 
Gincer—16jc. to 16be. per fr. A, 
Goat Skins—Jamaica, $1°15: to $1°20; Antigua and prea ae 

Barbados, $1°10 to $1°15: St. Thomas and St. Kitts, 
$1:00 to $1'10 per fb. E DDOES— 

Grape Frurr—Jamaica, The. to $1°75 
Limes—$5°50 to 86°50, 

Mace—37e. to 42c. per ih. 

Mo tasses— Yellow 
Oytons—Tenerifte 

Madeira 

Porators--Sweet, B’bados! 

vs) 
e 29 4 - 
Nourmrecs—22c. “er Et So mn 
Ornances—$1°5U) to $2-0b. Peas—Split | et z 

Pimento—5jc. to 6c. per fh. Marsailies =< eS 
Sucar—Centrifugals, 96°, 5‘77c; Muscovados, 89°, 521c.;)  praxmarns— i = a 

Molustes.:89°, 4°70. alli ier e pate Potators—Nova Scotia | = 5 Lisbon | = > 
o oO 

es S 
Zi Rice—Ballam 

fTrinidad.—Messrs. Gorpoy, Grant & Co., February 23, re ea 

1917. Yams—White 
Buck 

Cacao—Venezuelan, $14:00 to $14°25; Trinidad, $17°28%to ce crystals 
elow $17 ‘76. ell 

Coco-nut Om—$1°45 per imperial gallon, White 

Corree—Venezuelan, 12hc. to 144e. 
Copra—$7 ‘25 per 100 th, 
Daat—No quotations ; ag 

Ontons —$7 ‘00 to $8°00 per 100 fh. Wallaba shingles 

Peas, Sprit—$10-00 per bag. : 

Potators—English,$4°00 to $5°00 per 100 tb. »» Cordwo 

Rice—Yellow, $8°40 to $8°75; White, $9°25 per bag. 
Svaar—American crushed,no quotations. | ee Sie 

Molasses 
TimbeR—GREENHEART 
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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 1s. each. Post free, 1s. 2d.; 
Volumes IT, III, IV, V, VI, VII, VIII, IX, X, XI, XII, XIII, XIV and XV:—Price 2s. each; Post free 2s. 8d., where 

complete. 
Volume XV, No. 4. 

(III, 2 TV, 3; and V, 2 and 3 are out of print.) 
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. 

issued up to the present time is eighty-two. 

Svuear Inpusrry. 

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 4d. each. 

Seedling Canes and Manurial Experiments at Barbados, 
in 1903-5, No. 40; in 1904-6, No. 44; in 1905-7, 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 1905-6, 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. 

Sngar-cane Experiments in the Leeward Islands, 
in 1910-11; in 1911-12; in 1912-13, in 1913-14, price 1s. each. 

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 

Those mentioned in the following list are still available; the rest are out of print. 

GENERAL. 

(7) and (22) Scale Insects of the Lesser Antilles, Part I, price 
4d.; Part IL., 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 School Gardens, Fourth Edition. 
(71) Insect Pests of the Lesser Antilles. (Handbook). Price 

(unbound) ls. 3d. Bound in cloth, 2s. 3d. 
(72) Lime Cultivation in the West Indies. (Handbook). Price 

(unbound) 9d. Bound in cloth, 1s. 8d. 
(73) Root Borers and other Grubs in West Indian Soils. 

Price 6d_ 
(74) Cotton Cultivation in the West Indies. (Handbook). 

(unbound) 9d. Bound in cloth, ls. 8d. 

(75) Insect Pests of Sugar-cane in Antigua and St. Kitts. 
Price, 6d. 

76) Indian Corn. Price 4d. 
(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) Agricultural Resources of St. Lucia. Price 3d. 
(82) Indoor Gardening for Schools. Price 6d. 

Price 

The above will be supplied post free for an additional charge of 3d. for the pamphlets marked 2d.; 1d. for those 
marked 4d. and for 
and for No. 72, 2d. 

Nos 

The 
The ‘ Agricultural News’ contains 

73 and 75; 14d. for Nos. 40, 

‘AGRICULTURAL NEWS:’: 
extracts 

44, 49, 59, 62, 63, 67.-and 74. Postage for No. 71, 44, 

A Fortnightly Review. 
from official correspondence and from progress and 

other reports; and, in fact, any information indicating what is going on in each cdlony 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 che 
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. VolumesIV 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 ror 
copies are to be addressed to the Agents, not to the Department. 

Agents. 

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

London: Messrs. Dutau & Co., 37, Soho Square, W. 
West Inpia Commirrer, 15, Seething Lane. 

Barbados: Apvocate Co. Lrp., Broad Street, Bridgetown. 
Jamaica: THe Epucartonan Surety Company, 16, King 

Street, Kingston. 
ritish Ginna: THE Anrcosy Co., Lirp., Georgetown, 
inidad: Messrs. Murr-Marsuau & Co., Port-of-Spain. St. Kitts: THE Biste ND Book Suppty AGENCY, Bassererny 

Tobago: Mr. C. L. Puacemann, Scarborough. Nevis: Messrs. Howe, Bros., Charlestown. 
Canada: Lewis W. Ciemens, 81, Yonge Street, (Royal Bank Building) Poronto, 

Grenada: Messrs. THos. Lawitor & Co., St. George. 
St. Vincent: Mr. J. D. Bonapre, ‘Times’ Office. 
St. Lucia: Mr. R. W. Nixes, Botanic Station. 
Dominica: Mr. J. R. H. BrmGEwater, Roseau. 
Montserrat: Mr. W. Rosson, Botanic Station, 
Antigua: Mr. 8. D. Matong, St. John’s. 
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THE BEST MANURE FOR COLONIAL USE 
TS 

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

= TRADE = MARK. 

APPLY = LOCAL AGENTS OR DIRECT TO:— 

The Anglo-Continental Guano 

Works, Ltd. 
Doek House, Billiter Street, London, E.C. 

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

TO BE ISSUED SHORTLY. 

WEST INDIAN BULLETIN, Vol. XVI, No.2 BORDEAUX MIXTURE. 
ontaining the following papers:—Note on the Recovery of For use in mixinghthe above, we stock 
an at Gunthorpes Factory, Antigua, 1905-16 eH cae? * i 
| Sir Francis Watts, K.C.M.G., D.Se.; The Identity 
| Fibre-Agaves, by Prokessor L. H. Dewey (with a key to ‘'SOIlPHATE OF COPPER. 

Sis: vlanae in the W est Indies by William Treleas EC): On the | Bord deaux is rect g mized as the best mixture for 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.; Note on the Significance of the planting. 

'Results obtained in the Dominica Manurial Experiments ; 
with Cacao, by W. R. Dunlop; The Characters of certain | Assure a good spring, by using this mixture, 
Soils in the Area Devasted by the Eruptions of the Soufriere| Tg pe obtained from 

jof 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- THE BARBADOS CO-OPERATIVE 

pany, D.Sec.; Note on Lime Requirements of Soils for Partial 
Sterilization, by H. A. Tempany, D.Se.; The Fungi of the COTTON FACTORY, LIMITED, 

| Internal Boll Disease, by W. Now ll, D.L.C.; Poisonous Fishes WHITE PARK, 
in the West Indies, by W. R. Dunlo Ip. 
|PRICE 6d. each. — POST FREE 8d. BRIDGETOWN, BARBADOS. 

DEPARTMENT PUBLICATIONS. 
HANDBOOK SERIES. 

ere Pests of the Lesser Antilles. Pp. 210, Figs. 185. Price (unbound) 1s. 3d. 
Bound in cloth, 2s. 3d. 

eee Cultivation in the West Indies. Pp. 136, Figs. 17. Price (unbound)j9d. 
| Bound in cloth, 1s. 8d. 

Cotton Cultivation in the West Indies. Pp. 118, Figs. 35. Price (unbound) 94. 
| Bound in cloth, 1s. 8d. 
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Printed at Office of Agricultural Reporter, 4, High Street, Bridgetown, Barbados, 
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SPRAYING HORSES 
BOR - 

Ticks, LIcE 2 MANGE 
2 a, <. CATTLE TIOK 

FEMALE 

TICKS. Horses suffermg 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, w ith a very noticeable shrinkage 1 in energy and w orking power. (é 

Under the constant skin and blood irritation set up by ticks, a horse noted for his gentle manners often becomes apparenily 
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 Africa, a disease known as “ Horse Sickness,” for want of a better name, has for many years taken toll of horse- 
kind 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 

j organic diseases of horses can be traced. 

MANGE. Spraying 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 
inerease. 

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 very short time cause a great loss of condition in the hardiest animals. The same measures of — 
systematic spraying 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. 

2. Onno account should the dip be rubbed into the skin with a mop or other object. This is inadvisable, even with 
cattle ; but it is very risky with horses. 

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! 
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 an 
overdose from the above causes is not great, but it will be entirely avoided if mares and foals are kept apart until dry. | 

gS, | 

COOPER'S CATTLE TICK DIP WEST INDIAN AGENTS; 

Has received the official approval of the following Countries: &T. KITTS: ‘ ae Herston See eRe: pone eevee Se : 
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to Disease. Resistance 

T is becoming more and more evident as 
tropical agriculture develops in extent and 
complexity 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 deeply the relationships that exist 
between parasites and their hosts, and to study more 
closely the influence 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 

the parasite rather than on the host, and to neglect the 
factors governing the relationship between the two. It 

is owing to this that economic entomology and to a less 

extent mycology have failed, in many instances, to 

appeal to the pracucal planter. The planter naturally 

thinks first of the host, and it very often happens that 

this instinct has a great deal to justify 1t 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 7s, are not 

sutticient to attord fundamental assistance in prevention. 

Something more is required than diagnosis and the 

application of expedients. 

The prevalence of disease is intimately associated 

A plant may be 
resistant to a disease constitutionally, or on account 

with what we term ‘resistance’. 

of external conditions increasing the plant’s vigour. 

Conversely it may be susceptible constitutionally or 

because external conditions are inimical. Similarly the 

intensity of parasitism by an organism attacking 16 

may be chiefly constitutional or largely the effect of 

external conditions upon the organism. Thus disease 

constitutionally 

growing under 

will be most prevalent amongst 

susceptible individuals 

unfavourable to these individuals but favourable to a 

particular parasite. This implies, of course, the presence 
of infection in the first’ place. 

conditions 

These considerations iead 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 which 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-cane is neither especially resistant nor 
susceptible to root disease: but unfavourable conditions, 

as for instance, water-logging or drought so weaken 
the plant that 1t becomes 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’ 
malady. 

As examples of the second group, we may take 

‘canker’ of cacao, the Rosellinia root disease and the 

disease of seedlings known as ‘damping off. Such 
‘diseases as these are prevalent when eonditions favour 

the fungus, even though the conditions may be favour- 
able to the health of the hosts. 
may not be an obligate parasite. 

The fungus may or 

As tothe exact meaning of resistance—constitu- 
tional resistance—we know very little. In plants it 

may 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 activity 
and that constitutional resistance may be due to some 
chemical property of the protoplasm. 

to some extent be mechanical. 

In the case of 

the ‘rust’ fungi which are strictly parasitic on specific 

grasses, the resistance of certain strains of host plants 

has been to over-susceptibility. 
When the leaf is first infected the cells of the surround- 

ing tissue are killed and the parasite then fails to 

develop on account of its inability to live in dead tissue. 

shown to be due 

In connexion with resistance to disease, it will 

be realized that genetics affords an important line of 
study. 

genetic investigations, and it is of interest to record the 

fact that resistance in cotton 

been shown to be hereditary and definite factor in 

the gametic constitution of the plant. 
this factor is we know nothing. 

Resistance to rust in wheat was transferred by 

to leaf-blister mite has 

As to what 

The mention of leaf-blister mite leads us to 

a consideration of the resistance of plants towards 

insect pests. Observations seem to indicate that the 
same principles govern the prevalence of infestations 

as goverr 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 of environment. A pest 

like the cotton worm, however, is more analagous to 
canker of cacao, If conditions favour their development 

THE AGRICULTURAL NEWS May 5, 1917. 

they will attack theirrespective hosts without these 
hosts being in any way weakened by unfavourable 
conditions of environment. 

The discovery 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 may be a ques- 
tion of the production of enzymes or toxins. At any 
rate it 1s a subject which deserves the attention of 
entomologists and workers in bio-chemistry. 

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 flock of sheep may be equally exposed to 
infestation yet the thrifty 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 effects 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 largely influenced _ 
by the effect of conditions on the subject, as for 
instance pnenmonia. On the other hand, a disease 
hke 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 igs 
explained by the fact that for generations Jews 
have led lives and often under conditions 
favouring infection by tuberculosis. It is thought tha6 
in this way the more susceptible individuals have 
died off with the consequent production of a kind of 
pure strain in regard to this particular characteristic. 

urban 

Tke 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. Irom the agricultural standpoint in the 
West Indies that part of the subject relating to th 
pests and diseases of plants is of the first’ importance 
A little more original work of this kind in entomolo 
is particularly needed, 
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THE PLANTS AND ANIMALS OF 
NEW CALEDONIA. 

The principal reason why New Caledonia, the largest 
island (except New Zealand) in the South 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 
geatures of the island receive attention in the Geographi- 
cal Journal for February 1917, in the form of a paper by 
R. H. Compton, M.A., of Cambridge, who with Mr. P. D. 
Montague, spent the whole of 1914 in making zoological and 
botanical collections, and general geographical investigations 
in this most interesting Wrench colony. 

Economically New Caledonia is renowned for its miner- 
als, being very rich in nickel, chrome, cobalt, and iron. From 
a scientific point of view, it is the living characteristics of 
the island 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 particn- 
Jarly 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 
coconuts. Nevertheless, the agricultural resources of the 
country cannot be considered properly developed; the mine- 
ral products constitute the most valuable articles of export. 

FLORA. ‘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 are wanting at present, but the 
endemism extends to numerous genera, and to one group, 
the Balanopsidaes, which is considered by Engler as a distinct 
Order. The families which contain the highest number of 
species are the following:— 

Rubiaceae 169, Orchidaceae 152, Myrtaceae 142, 

-Luphorbiaceae 120, Apocynaceae 97, Araliaceae 89, Saxifra- 
gaceae 88, Leguminosae 79, Gramineae 75, Rutaceae 538, 
Sapindaceae 53, Sapotaceae 51, Myrsinaceae 47, Proteaceae 
44, Cyperaceae 40, Artocarpaceae 37, and Compositae 34. 

The most striking feature shown by this list is the 
position of the Leguminosae, Compositae, and Gramineae. 
‘These three families, which are dominant in almost all 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 importance and cosmopolitan weeds of the tropical 
and sub-tropical zone. For instance, of the seventy-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 useful 
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 species, 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 hand, 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 Orchidaceae, Palmaceaec, and Pandanaceae 
are more closely allied te the Indo-Malayan sub-families than 
to those of other neighbouring regions, 

On the other hand, we have equally clear relations with 
the flora of South-East Australia, The Myrtaceae with 
capsular fruits are very abundant constituents of the 
flora. (The Myrtaceae with fleshy fruits, which are 
pan-tropical with many species in Indo-Malaya, are also 
present in New Caledonia in plenty.) The Proteaceae 
number no fewer than forty-four, showing the clearest 
relationship with Australia, the Indo-Malay genus Helicia 
being unrepresented. The Epacridaceae (20 spp.), Dillenia- 
ceae (21 spp.), Rutaceae (58 spp.), Goodeniaceae (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 aftinities, 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 Papilionaceae 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 absence 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 with 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 represented 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, (Rhynochetus 
jubatus), is perhaps the most remarkable; its systematic 
position has been extremely doubtful. It has large, well- 
developed wings, but is entirely flightless It can easily be 
captured by dogs, and for this reason is rapidly diminishing 
in numbers. 

Among the insects the Orthoptera 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 species. On the whole, there seems 
to be a lack of insects which depend for locomotion exclusively 
on flight. Myriapoda, 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 peculiar 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 the Indo-Malayan 

regions. 
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DOWN THE ISLANDS. 

ITEMS OF LOCAL INTEREST. 

st. kirts. 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 Ib. per acre. Plant 
distribution included 3,300 cane cuttings, 1,400 sweet 
potato and 4,600 cassava cuttings, 15 tb. Mazzagua Guinea 
corn, 1,405 fb. selected cotton seed, 354 tb. yams, and 20 b. 
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 equisetifolia were set out along the eastern side 
of the station to form a wind-break. Regarding staple crops, 
Mr. Shepherd states that the dry weather had ripened up 
the cane crop and the Factory and Muscovado 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 largeas 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 high price of sugar and 
cotton seemed to make the planter lose sight of the necessity 
for growing such crops. Owing to the dry weather and early 
ripening of canes the sugar-cane experiments had to be taken 
off earlier this season than in past years, and during the 
month the plots at Molineux, Brighton, Caines, and West Farm 
were reaped This entailed considerable work on the staff, and 
much travelling. The results have been very satisfactory. 
The seedling canes planted at Brighton 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. [tis 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. 

nevis. Mr. W. I. Howell, Agricultural Instructor, writing 
in reference to operations in the Experiment Station states that 
during the month of March the work continued satisfactory. 
Cotton in the demonstration plot was reaped and a return 
of 134 Ib. of lint to theacre was obtained. The crop was 
all sold to a local purchaser. The old cotton trees were 
being pulled off and preparation for the next crop made. The 
onion crop was reaped during the latter part of the quarter 
and a return of above 6,000 fb. 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 banks 
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, 
was 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, having been planted only on December 28, 
1916. Plant distribution to the end of the quarter was as 
follows: 9,850 sweet potato cuttings, 213 tb. Guinea corm, 
30 Ib. Indian corn, 8 bb. black-eye peas, 4 tb. Lima beans, 
554 Tb. yams, 34 tb. Para peas; and 56 fb. 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 were 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 tb. 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. 6d. per Ib. The onion crop throughout the island was a 
success. Over 36,000 Ib. of onions were handled by the Onion 
Growers’ Association, and the price in the local market con- 
tinued good throughout the season. Shipments were made to 
New York, Barbados, and Trinidad, where fairly good prices 
were obtained. Very little planting of provisions was done 
during the month on account of the dry weather. The crops, 
on the whole, continue 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 
small growers to continue planting provisions as in the past. 
The vanilla at Maddens estate continues to do well: the crop this 
year is estimated at }-ton of cured beans. The curing under 
glass proved quite a success, and better results were ootained 
from it than curing directly in the sun. Rainfall for the 
month 2°57 inches, for the year to date, 7°24 inches. 

VIRGIN ISLANDS. In his report for the month of March 
Mr. W. 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 svith staple crops. Following the yale 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 Jost van Dykes and a meeting of the 
people addressed. Rainfall for the month 1°52 inches, as 
compared with 2-4] 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 Ib. 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 of 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 i2 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 128 holes have been 
dug for replanting as soon as 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. Fishlock says that 
this has passed through a critical stage. In present 
circumstances a straight cash payment is more acceptable 
than a first payment of 5c. anda distribution of profits 
afterwards. It is one of the reasons why a considerable 
amount of cotton was sold to a private buyer iustead of 
being sent tothe Government ginnery. The weather at 
Tortola during the quarter was dry, the total rainfall during 
the period January-March inclusive being only 5:06 inches, 
which is 3°34 inches below the average for the previous 
fifteen years. I 

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 looks 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 
estimate the age of cows by the number of calvings. It is 
reckoned that heifers usually become mature when they are 
about two years oid. They are usually served early in 
their third year, sothe 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 stated the 
right number of calvings. 

The reliable methods of determining the age of cattle 
are by the horns and by the teeth. Determining age by the 
horns is more useful after the shedding of all the incisors. 
Bat 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 to 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 
tasnine (teething). The Arabs had very reliable observations 
on camel and horse teeth. They also mention cattle, although 
they seem to have had more interest in the first two kinds of 
animals. Below 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 colour than 
the temporary teeth. The teeth are of two kinds: incisors, 
which are shovel-shaped, eight in number and 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 Jaterals up at birth. 

(2) Corners 
p at bir 

up at one week. 

Permanent teeth: — 

(1) Centrals 
(2) Middle laterals 
(5) External laterals 

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. 

‘Table of 

(4) Corners 

B.—European cattle (according to 
Dentition’). 

Brown’s 

Permanent teeth:— 

(1) Centrals 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:— 

(1) Centrals 
(2) Middle laterals 
(3) External laterals 
(4) Corners 

Permanent teeth: — 

(2) Middle laterals 

(5) External laterals 

(4) Corners 

up at birth. 
up at one week. 
up at two weeks. 
up at three weeks. 

(1) Centrals up at one year to 
one year six months, 
up at two years six 
months. 
up at three years. 
up at three years six 
months, 

(2) Middle laterals 

(3) External laterals 
(4) Corners 

A note appears in Vatwre for March 29 to the effect 
that the President of the Board of Agriculture and Fisheries 
of England and Wales has appointed a Committee to consider 
practical means for increasing the supplies of sea-fish for the 
home markets, and for encouraging the consumption of such 
fish, whether cured or fresh, in substitution for other foods. 
The committee is also concerned with increasing the amount 
of fresh-water fish supplied, and is empowered to provide 
machinery and labour to make the supplies available and 
for their transport to market. It would be easy for the 
West Indies to take similar action. In these islands locally 
caught fish could well be substituted for much of the cured 
fish imported if the fishing industries were better organized. 
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COTTON. 

SEA ISLAND COTTON MARKET. 

Messrs. Wolstenholme andj?Holland, of Liverpool, 
write as follows, under dates March 20 and April 5, 
1917, respectively, with reference to the sales of West 

Indian Sea Island cotton:— 

There has been a keen enquiry from spinners for West 
Indian Sea Island cotton, anda clean quality from Nevis, 
Montserrat, Anguilla, Antigua and St. Croix is worth 37d. 
to 38d., Barbados 38d. to 39d., St. Kitts 39d. to 40d.,and the 
best ordinary St. Vincent is nominally worth 40d. to 42d. 

There is no doubt that the consumption much exceeds 
the possible supply. 

Sea Island cotton continues in demand and is dearer, 
the official quotations being raised 2d. per tb. this week. 

SEA ISLAND COTTON PROSPECTS. 
Advices recently to hand, indicating a further advance 

in the prices of West Indian Sea Island cotton to as much as 
44d. per Tb. for the highest grade will act as a further 
stimulus for greater extension this season. It is reported on 
another page in this issue that no Jess than 2,000 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 putting land ordinarily planted in ground 
provisions under cotton, so attractive are the prospects in 
regard tothis crop. It is hoped that the early planted 
cotton will not suffer from the drought that has existed now 

for some months. June is the usual month to plant cotton, 
and in St. Vincent and Montserrat legislation exists to 
enforce a close season. It appears that the high price of 
cotton is due primarily to the shortage in Egyptian Sakel, 
but it is understood that very large areas are now 
being planted in Egypt which may tend to lower the 
price of fine staple cottons next year. However, the demand 
for this class of cotton will tend to increase chiefly on 
account of increased activities in regard to aeroplane and 
motor tire construction. 

There is no doubt that planters will be 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 a)] the cotton growing islands. 

The following remarks, made by Mr. J. Hutton, Secre- 
tary. British Cotton Growing Association, betore the 
members of the Manchester Athenzeum Club on February 16 
last, and reproduced in the West India Committee Circular, 
may be of interest to readers of this Journal. Referring to 
the need for maintaining the West Indian supply, he said:— 

‘He was sorry to say that some of the consumers in 
this country 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, aud: 
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 grown. 
by their 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 discouraging 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 
Jast season was only 3,600 bales. 

‘As regards the future, he was convinced that the 
demand for this type of cotton 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 in financing and 
marketing the 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, 15, Cross Street, Manchester, 
on Tuesday, the 6th inst. A letter from Lord Derby was 
read regretting his inability to attend the meeting, and 
apologising for his absence In the absence of the President, 
Mr. J, Arthur Hutton oceupied the Chair. 

It was reported that following the deputation to the 
Board of Trade on February 8, a letter has been received 
from the Board of Trade stating that a Committee 
is being appointed to enquire into the best method of 
developing the cotton-growing resources of the Empire. 

Wes? arric,, 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 Association 
have several thousand tons of cotton seed at their various 
ginneries in Africa, representing over £150,000 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 Association’s- 
Manager in Lagos stating that heavy storms of wind and 
rain have seriously damaged the unpicked portion of the 
cotton crep, which will fall short of estimates. It was: 
pointed out that this cable only referred to the Lagos 
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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 very encouraging. 

The purchases of cotton in Lagos to February 28 
amounted to S04 bales, as compared with 1,365 bales for the 
same period of last year, and 165 bales to February 1915. 

In Northern Nigeria, the purchases to February 24 
amounted to 2,213 bales, as compared with 4,490 bales to 
the end of February last year, and 88 bales to February 
1915. It was reported that the crop this year is abont 
a month later than in the previous season. 

uGANDA There has recently been an improvement in 
the shipping facilities from Mombasa, and al] the Association’s 
cotton bought last season has now been shipped with the 
exception of about 1,200 bales. Bi 

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 operations, the prospects for cotton during the 
coming season are quite good. Prior to last year, cotton had 
gone out of favonr among the European planters in Nyasa- 
land owing to low prices, but with the increased values in 
1916 there came an improvement, and it is expected that 
planters will increase their acreage for the coming season. 
A considerable increase is also anticipated in the native cul- 
tivation in the Chiromo, West Shire, and Port Herald districts. 
The quality 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 
-eotton 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 
-eotton had been sold in the month. 

Agriculture in Queensland.—The total area of 
land in Queensland under cultivation 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 encouragements given in 1915 by the Government to add 
to the Jand under wheat so as to, as far as possible, make 
Queensland self-supporting and release a corresponding 
-quantity for the use of Great Britain daring the War. In 
acreage and in production, bananas rose from 7,796 acres 
to 8,166 acres; pine-apples from 3,423 acres to 35,709 
-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 bunches to the acre, as 
against 136 bunches, and pine-apples 248 dozen as against 240 
-dozen. The average annua] 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 1914 at £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 
729,588 acres were under crops of various kinds, 

SOIL EVOLUTION IN VOLCANIC 

DISTRICTS. 
The characteristics of the soil in the area 

devastated by the St. Vincent Soufriére in 1902-3 have 
been studied by Dr. H. A. Tempany, lately Government 
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, No. 2). The following is a summary of the 
results: — 

The areas from which the samples were taken have 
already undergone a fair degree of transformation into soil, 
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, but donot include 
any of the original underlying soil. : 

The samples were submitted to physical ande 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 | 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 potash. 

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 but 
appreciable nitrogen-fixing power. The soils also possessed 
appreciable ammonifying power, but were completely deficient 
in nitrifying power. 

During the fourteen years which have intervened betweea 
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 alluded. 
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 irding 
the Londan correspondent of the North Queensland Register, 
che Queensland Agricultural Department has undertaken the 
work of locating sites for wells and bores for settlers, and in 
August 1915 two officers were detailed for this purpose. 
The divining rod and the Mansfield automatic waver finder 
are both used, and from August to December 1915 as many 
as 348 sites were selected, of which 60 were tested, 55 with 

suceess. Since then the divining rod has been employed, by 

both State and private settlers, and considerable success has 

attended 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. 

The Report on Sugar-cane Experiments in the 
Leeward Islands, 1915-16, will be found reviewed on 
page 141. 

Under Insect Notes, 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. 

May 5, 1917. 

Scientific Exploration in Central America and 
the West Indies. 

The expedition which the American Museum of 
Natural History has maintained for 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 cecological 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-day 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. 

Sn 

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 land, 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 on 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 atleast 200 tb. 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 hurdles approximately £1 per pig. 

(2) The grass substituted for the 200 th. 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 béen 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 suyar 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 difticulties of getting 
freight for sufficient imported fuodstuffs 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 next, 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 tb. it is 
estimated that the average return would be about 
11,200 tb. or 5 tons per acre, or a total of 12,150 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 argued, 
fairly equal quantities of the 2,430 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 whichis 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 2,480 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 cané 

reaping and sugar-manufacturing 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 Natwre 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 brought 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 56 per cent. K,O gave 60 per 
cent. soluble. Swedish spar with 12-9 per cent. K,O. 
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 aresult 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. 



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 1916 will be published in 
the West Indian Bulletin ata later date. Meanwhile it seems 
advisable to give some brief notes on the more important insects 
of the past yearas observed and reported on by the Agri- 
cultural Officers in the various islands. 

SUGAR-CANE, 

The grubs of the Antigua brown hard back (Lachnosterna 
sp.) were common in the north-eastern 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 1916, and during 
their visit the scoliid parasite, probably 7%phia purullela, was 
found to be established in a portion of the infested district. 
The recommendations suggested for the control of the Lach- 
nosterna 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 parasites. 

An outbreak of froghoppers (Zomaspis saccharina, Dis- 
tant) occurred in Grenada 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 island, but actual damage occurred on only two estates. 
An account of the outbreak appeared in No. 389 of the 
Agricultural News. 

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 green was 
successful where used. 

The cotton worm (dlatama argillucea, Hubn.) was 

prevalent in St. Vincent and Antigua, severe attacks being 

experienced in some localities. This insect also appeared in 
Montserrat, but was ettectively controlled by poisons In 
St. Kitts very little damaye was done by this pest which was 
materially controlled by the Jack Spaniard (Polistes crinitus), 
Cotton stainers (Dysdercus delauneyi, Leth. ) were a serious 
pest during the year in St Vincent. The vigorous campaign 
against them included the destruction of their wild food plants, 
chietly the silk-cotton tree (Eriodendron anfractuosum) and 
the John Bull (7hespesia populnea). These insects were 

prevalent in Montserrat towards the end of the year, but on 
the whole did less damage than for many years. The 
band-picking of stainers 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 nite (Hriophyes gossypi, Banks) was 
abundant on all cultivations in the Virgin Islands. Although 
occurring generally in most of the cotton-growing islands, 
this mite can no longer be regarded as a serious pest of 
cotton, 
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CACAO. 

The cacao thrips (Heliothrips rubrocinctus, Giard.) was 
generally distributed and locally severe in Grenada and 
St. Vincent, and can usually be found in St. Lucia and 
Dowinica. 

LIMES AND OTHER CITRUS TREES. 

Seale insects. were generally present on lime trees in 
tbose islands where this crop is of any importance, but there 
were po severe attacks in 1916. In Dominica young trees 
often suffer icom these insects, but generally in places where 
the soil is in poor condition. Assisted by good cultural 
methods the trees can usually throw off these attacks, In 
St. Lucia the heavy rains which fell from June to October 
checked the snow and mussel scales, perhaps because 
the conditions Wére favourable for the development of 
their fungns enemies. Serions attacks of the Lantana bug 
(Orthezia insignis, Dougl.)’ occurred in the leeward district 
of Montserrat from April to June, and were followed by 
‘black blight’, 

The bark borer (Leptostylus praemorsus, 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 (Scapteriseus didactylus, Latr.) caused 
serious losses to lime seedlings in St. Lucia. 

INDIAN CORN OR MAIZE, 

Caterpillars were generally present on corn in all 
the islands except Dominica and the Virgin Islands, and at 
times they were serious pests in some localities. These are 
usually Helioth/s obsoleta and LT. armiger. 

In St. Vincent corn was attacked by Laphygma frugi- 
perda, 5 aod A., and by mole crickets. Both of these insects 
were severe in some localities. 

The sugar-cane moth borer (Yiatracu saccharalis, Fabr.) 
is recorded as injuring corn in Grenada and Carriacou. 

Grubs of the brown bard back ( Lachnosterna sp.) were 
responsible for considerable damage to corn’ roots in the 
central districts of Antigua. 

COCO-NULS. 

The coconut white fly (dlewrodicus cocois, Curtis), 
oceurred in Grenada and Carriacou, and was common on young 
palms in St. Lucia without doing any serious damage. 

Aspidiotus destructor, Sign., was generally distributed 
in all the islands, except Montserrat and Sc. Kitts, and 
severe local attacks were felt in.Grenada, St. Vincent and 
the Virgin Islands. 

SWEET POTATOES. 

The Scarabee or Jacobs (Huscepes Latatae, Waterhouse) 
was common in potatoes grown on peasant holdings ia 
Antigua, but those grown on estates were generally free 
from this pest. 

The larvae of the small moth Sylepta helcttalis were 
reported as damaging sweet potatoes in Montserrat. 

GREEN DRESSINGS. 

The larvae of the woolly pyrol moth (Anticarsiv | Thermesia] 
gemmatalis, Wubn.) attacked horse beans in some parts of 
Grenada, and were destructive to Bengal beans in Montserrat, 
towards the end of the year. Green dressings were attacked 
by larvae of Ballowta cistipennis in St. Vincent, in some cases 
severely. 
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ONIONS, 

The onion thrips (Thrips tabaci, Lind.) was severe in 
Antigua during the early part of the year, and was trouble- 
some in the dry season in the Virgin Islands. 

MISCELLANEOUS. 

The large Cerambycid borer, Batocera rubus, 1s reported 
to be spreading rapidly in the Virgin Islands. It attacks 
trees of Mieus sp., papaw (Carica Pupays) and hog plum 
(Spondias Jutea) among others 

Slugs or ‘leather jackets’ ( Veranicelia occidentalis) weve 
destructive to vegetable gardens in St. Lucia and Dominica. 
Domestic ducks are sometimes kept to control this pest. 

THE DATE PALM IN EGYPT. 
Although the date palm (Phoenir dactylifera) 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 
Dominica, 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 Agricultural Journal of Egypt, Vol. VI, 
1916. Date palms grown in Egypt are herein classified 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 by natural means. Continued 
exposure to the sun causes them to become quite dry, in 
which state they may be kept for an indefinite length of time. 
In Egypt they are known as /ulah nishif. 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 
tamr, 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 Amy. In this country 
the most important varieties of tamr dates are the Amry and 
Aglani, 

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 agwa—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 Ambhit, 
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 cr red state. Technically, it is not quite correct 
to speak of dates being unripe in this state. 

In the unripe condition the fruits aré known in Arabic 
as Lalah neroo: or balah bisr, although they are most gen- 
erally distinguished as merely ahmar (red) and asfur 
(yellow). In the final stage of ripeness when they have 
become succulent and translucent, they are known as salah 
rutab. 

_ Cultivators have no difficulty in distinguishing, without seeing the fruit, the trees of different varieties of date palms, 
and 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 difference 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 
1915 the average yield of 104 palms of which there are 
records was 70'9 Ib. per tree. In 1914 the average crop 
of forty-five trees was 80°5 Ib. each, and in 1913, thirty-eight 
trees gave an average yield of 98°6 tb. It is, however, 
common for trees that are well cared for to give 170 bb. or 
more of dried fruit each; on the other hand, trees which are- 
growing under unfavourable conditions may not give 30 tb. 
each io a bad year. 

The fruit commences 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 
Bartémoada, and the lowest for the Gargoada. 

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- 
150 tb, per tree; that of the Agldni is 2 to 6 kelas each, 
that is 75 to 225 tb. of dried dates per tree. 

In regard to soft dates, the varieties cultivated are: Bint 
Aisha, Haydni, Saman, Zaghlool, Amhat, -Siwi, and Sadi. 
The last named is by far the most important date tree in all 
the Oases. It is very closely allied to the Sivi, but the fruit 
has a thinner skin and is sweeter than that of the Siwz. 
Although the two varieties agree in almost all features, yet. 
the Said trees differ from those of the Siw7 in appearance. 
The yield of Saidi date trees Is said to vary between 90- 
and 160 tb. per tree. 
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GLEANINGS. 

Previous to the outbreak of war, Japan imported large 
quantities of wheat and wheat flour from the United States, 
but now, according to Zhe 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 Z’he Board of Trade Journal, deals with the 
making of applications for sponging concessions, sorting of 
sponges, collection and payment of fees. 

According to Nature for March 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 Farmer's Bulletin, 768, Bureau of Plant 
Industry, United States Department of Agriculture. Broom 
corn, as its name implies, gives the fibre used in making 
brushes, and isa 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 Louisiana T'lanter 
for March 3, Dr. Prinsen Geerligs refers to the statements 
made in the Agricultural News regarding the extension of the 

area under sugar-cane 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-of-Spoin Gazette refers to activities on the part 
of the Trinidad Department of Agriculture to get more 
agricultural banks formed in the Colony. A meeting has 
recently been held at Caura with the object of explaining 
how these institutions benefit the peasantry and the procedure 
to be followed in establishing a bank in accordance with the 
provisions 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 success- 
fally in St. Vincent, St. Lucia and Trinidad. 

The onion industry of Barbados is referred to in the 
Report of the Barbados Department of Agriculture for the 
year 1915-16. 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 sufticient number of 
growers living near enough together could be persuaded to 
take up the industry seriously. Onions might be grown as 
acatch crop with sugar-cane in Barbados as they are in 
Antigua. 

Coincident with the introduction of alfalfa into the 
various sections of the United 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. 

Of considerable interest in the West Indies are the Blue 
Books of the Canadian Department of Trade and Commerce 
for the yezr 1916. 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 
$377,068,355, and this rose steadily up to $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 Lxperiment Station Record (Vol. XXXV, No. 9) 
refers to Books 2 and 3, of Practical Lessons in Tropical 
Aericulture, by R. L. Clute, of the Philippine Islands. Book 
2 discusses 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. XX XIII, 
p. 391), and considers the application of these principles in 
the growing of field crops important in the Philippines, 
including rice, coco-nuts, hemp, suyar-cane, 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 &xperiment 
Station Kecord (Vol. XXXV, No. 9). It is stated that owing 
to the fact that the dew point of the airis usually about 
15°5° C, (59°9° F.) it is a difficult matter to determine the 
specific. gravity at this temperature in the jropics, since 
moisture condenses on the outside of the apparatus used. 
A Westphal balance can be used if the oil is cooled to 15:5’, 
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 the «ir and then calculated for specific gravity at 
155° is outlined in detail, and the calculations of the same 
explained. 
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SUGAR-CANE EXPERIMENTS IN THE LEE- 
WARD ISLANDS, 1915-16. 

The results of these experiments, conducted 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 
different 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 1915-16, 
B.6308 heads the list with an average return of 32 tons 
per acre and 5,600 tb. of sucrose; it gave juice having an 
average saccharine richness of 2:01 ib. per gallon; 1915-16 
was the third year in which this cane has done satisfactorily. 
The results indicate that it is well suited to Antigua condi- 
tions, The second place on the list is oceupied by B.4596, 
which yielded 5,160 tb. of sucrose per acre. The present is 
the eighth year in which this variety has been experimentally 
cultivated, and during the entire period it has given 
uniformly satisfactory results, both under favourable and 
anfavourable 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 has already gained considerable popu- 
larity. Other canes which have given satisfactory results 
are B.1528, B.3747, B.3922, B.3412, B.6388, B.4934, 
and B.6450. 

In regard tothe ratoon canes, the lead is taken by 
5.3747 which, as the mean of seven repetitions, gave an 
average return of 28°5 tons of cane per acre and 4,630 Ib. of 
sucrose. It is to be remarked that on the present occasion 
this vanety has come to the front in a striking manner both as 
a plant and asaratoon. Other canes which have ratooned 
satisfactorily are B.3922, B.4596, B.3696 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 tb. 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, D.109, D.625, and White 
Transparent. In regard to ratoon canes in St. Kitts, . it is 

of interest to find that the first 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 tb. of 
sucrose per acre. This variety has done considerably better 
in point of average yields as aratoon than as a plant. The 
varieties D.109, White Transparent, Sealy Seedling, B.4596, 
and D.116 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,1111. The former variety gave 
the high yield of 41-9 tons of cane per acre and 8,880 bb. 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, being the result 
of highly favourable seasonal conditions. Probably the 
most reliable variety for Nevis is White Transparent 

As already stated, Part IL 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 sugar cane, 
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 nitroyenous 
manure gives remunerative results, but the extent of the 
benefit depends largely upon the rainfall and the price of 
sugar. Ina 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 olde:-introduced 
seedlings B.147, Sealy Seedling, and White Transparent. 
There has, however, bee a ‘considerable decrease in the area 

under Sealy Seedling and White Transparent. There has 
been a considerable increase in the area under 5.6450, 
B.4596, B.4507, in Antigua, and ).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 Uba cane, which was introduced into Antigua for 
cultivation in localities unsuited to the more susceptible 
varieties. 

An appendix 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 
sugar from Antigua and St. Kitts in 1916, 

Mr. S. C. Harland, B.Se., Assistant Superintendent of 
Agriculture, St. Vincent, passed through Barbados on May 1 
en row 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 
-of citrus literature, in comparing the citrus diseases of Florida 
and California with each other and with those of the West 
Indies, have been considerably lessened by the publication 
of a paper by H. 8. Fawcett in which such a comparison is 
made as a result of studies in the States referred to and of a 
visit to Cuba and the Isle of Pines. (Bulletin 262, University 
of California Agricultural Experiment Station.) The author 
Points out that in some cases different names are apparently 
being used for the same disease, and in other cases, the same 
mame is being used for different diseases. 

As being of most direct interest to West Indian growers, 
the author's account of the diseases met with in Cuba is here 
“reproduced. 

Mal di gomma or ‘toot rot’, as it typically occurs in 
Florida on old seedling orange trees, and a few cases of 
“psorosis (California scaly bark) were seen. Diplodia gumm- 
ing, due to Diplodia natalensis, in which fair sized branches 
were killed back was probably the most common of the gum 
diseases. It was seen in nearly every locality visited. This 
amay possibly be the disease spoken of under ‘twig gummosis’ 
by W. T. Herne. 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 
adisease on the trunks of lemon trees was also fairly common, 
‘ut it appeared to take a different form from either the 
Pythacystis or Botrytis gammosis in California or foot rot in 
Florida. There appeared to be a large amount of exudation 
«of gum with a small amount of killing of bark. The outer 
“park was killed ahead of the inner, somewhat like the 
Botrytis form, but the Botrytis fungus was not found in it 

The most serious form of gum disease in Cuba common 
on heavy soils, appeared to be the Pythkiacystis gummosis. 
Beginning at the base of the trunk the bark was killed for 
=some distance above the ground with the exudation of consider- 
able gum. This form in most cases resembled closely the 
Pythiacystis (brown rot) gummosis, as it occurs in California 
on heavy soils. Itis strongly suspected that this may be 
only one form of mal digomma. The bark was killed rapidly 
ciear through to the wood and had the characteristic 
odour of bark killed by Pythiacystis; from specimens of such 
bark from a grapefruit grove at Santiago de las Vegas, 
cultures of Pythiacystis citrophthora were obtained. As 
a 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 
particular type of gummosis there as well as in California. 

Scab or Verrucosis (Cladosporium citrt). Probably next 
<in importance to the gum diseases, was scab, especially on 
srapefruit. During years when the moisture and growth 
aconditions are favourable for infection by the scab fungus, 
= great deal of trouble is experienced from this disease. It 
attacks the young fruits, just as they are growing most 
rapidly. The off bloom or ‘June bloom’ fruit is most apt to 
zo be infected seriously. The 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 increase 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 (Gloeosporium Limetticolum).. 
Wither-tip 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 Mr. Roy Clausen of the University 
of California, determined to be due to a fungus resembling 
but apparently quite distinct from the Colletotrichum 
gloeosporioides, which is associated with wither-tip of other 
varieties of citrus in both Florida and California. 

Blossom end rot of Persian limes. Wherever the 
Persian limes were found, there was a certain amount of 
a firm rot at the ‘blossom’ 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 stylarend. ‘his 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 Colletotrichum gloeosporioides was found commonly 
in the spots, but was not determined to be the cause of the 
trouble 

Diplodia rot ( Diplodia natalensis). 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 citri was not seen.) Cultures made from such 
fruits at various localities showed the Diplodia fungus to be 
present. This aside from blue molds appeared to be the most 
important decay. The same fangus has already been men- 
tioned in connexion with the Diplodia gumming in branches, 
In some places considerable tear streaking, probably due to 
the wither-tip fungus, was also seen. 

Leaf Spot, due to an Alga (Mycoidea parasitica), 
A certain amount of damage appears to be due to a species 
ot alga attacking the leaves, producing a wart-like growth. 
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, greasy spot sometimes called in Florida 
‘Black Melanose’, was very common, especially on grapefruit 
leaves. The writer's 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 wonld strongly suggest the effect 
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 Phomopsis citri, the same 
fungus as causes stem-end rot. 
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LATERITE FORMATION IN SOILS. 

The phenomenon of laterite formation has re- 
ceived attention in British Guiana, and the following 
article, reproduced from 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 Sehimperss ‘Plant 
Geography’ dealing with the same subject:— 

Laterite is the name given toa superficial rock form- 
ation characteristic of tropical countries. Although it has 
avery 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 continuously exceeds the evaporation, 
tend to be ultimately converted. In this country most of 
the soils, except the recent alluvial coastal clays and certain 
sandstone formations, are lateritic in character to a greater 
or less degree, although for various reasons the ultimate pure 
laterite consisting of nothing but hydrated 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 limestone of little but calcium carbonate. 
Such rocks cannot of course form laterite. The majority of 
rocks, however, do contain silica combitied 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 hydrated 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 imsoluble 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 Jateritie 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 the I°.M.S. lateritic hill soils is 
the reason for the poverty in chemical composition of these soils 
compared with those of temperate countries. Two factors 
are operative in retarding their entire exhaustion. Firstly 
the formation of secondary compoundes rich in silica less 
easily decomposed 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 /u/it land is opened up for 
cultivation, the humus is the first thing to disappear, being 
-quickly decomposed 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 laterization and therefore 
ultimate infertility vastly accelerated. tis 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 soils on which rubber is planted, and 
an explanation is offered of the good results which can be 

obtained by the application of organic manures to these soils. 
The question of the formation of lateritic soil in Java 

and Sumatra was recently fully dealt with in a ‘Report on 
Certain Aspects of the Tea Industry of Java and Sumatra’, 
by GD. Hope, Scientific Officer to the Indian ‘Tea 
Association. 

The following information concerning the ecology 
of lateritie soils is taken from Schimper’s ‘Plant 
Geography ’:— 

Physically, laterite is characterized by very low capacity 
for retaining water; in particular, old washed-out laterite, 
rich in coarse fragments, is very permeable. Being a soik 
poor in nutriment and drying rapidly, especially after its 
finely grained constituents have been washed out, /aterite 
affords avery unfavourable substratum for the eaistence 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, Dipterocarpus tuberculatus, whick 
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 MACE, 

At the spice auction on the Ist of the month as many 
as 393 packages of West Indian nutmegs were offered and 
381 sold at steady rates for small and medium sizes. There 
was no demand for th sizes. At the same auction mace 
was also in good supply. packages of West Indian being 
sold at the following rates: 1s. 10d. to 2s for good pale, 
1s. 5d. to 1s. 8d. for ordinary to fair, 1s. 3d. to ls. 5a. 
for red, and 9d. to ls. 24. for broken. 

Quite at the beginning of the month it was reported that 
quantities of kola nuts had been exported to the Continent, 
Good bright West Indiaa nuts, whole and halves, realized 6d. 
per Ib. at the first spice auction. As many as 54 pack— 
ages were ofiered and 34 disposed of. At the same sale 
3 bags of Cassia Fistula pods were offered and disposed 
of at 40s. per cwt. for common wormy Dominica, 

ger 
78 
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MARKET REPORTS. 

London.—Tue West Inpia CommitreE CIRCULAR, 

March 8, 1917. 

ARROwROOT—43d. to ba. 
Batata—Block, 3/3; Sheet, 3/11 to 3/114. 
Beeswax—No quotations. 
Cacao—Trinidad, no quotations; Grenada, 78/- to 81)/-; 

Jamaica, no quotations. 
Corrre—Jamaica, no quotations. 
Copra—£43. 
Corton—Fully Fine, no quotations; Floridas, no quota- 

Barbados.—Messrs. T. S. Garraway & Co., April 17, 

1917 

ARRowko00t—$6‘00 per 100 fb. 
Cacao—$13:00 per i100 in. 
Coco-nuts—$24'00 husked nuts. 
Hay—No quotations. 
Manvures—Nitrate of soda, no quotations; Cacao manure, 

no quotations; Sulphate of ammonia, no quotations, 
Mo tassrts—No quotations. 
On1ons—$675. 
Peas, Sprit—S$10°00; Canada, no quotations. 
Porators—No quotations. 
Rice—Ballam, $10°50; Patna, no quotations; Rangoon 

no quotations. 
Sucar—Muscovado centrifugals, $4°75. 

tions; West Indian Sea Island, no quotations. 
Fruit—Bananas, £18 per ton; Oranges, no quotations. 
Fustic—No quotations. 
GinceR—Jamaica, 90/- to 115/-. 
IstncLass—No quotations. 
Honey—Jamaica, no quotations. 
Line Jurce—Raw, no quotations; concentrated, no quota- 

tions; Otto of lime (hand-pressed), no quotations. 
Locwoop—No quotations. 
Mace—No quotations. 
Nutmecs—No quotations. 
Pimento—bd. Fa, é 
Russer—Para, fine hard, 3/3; fine soft, no quotations; ARTICLES. ee anne BACH, Parker, 

Castilloa, no quotations. eu | Co. 
Rum—Jamaica, no quotations. = 

British Guiana.—Messrs. Wietinc & RicuTer; Messrs. 

SanDBACH, PARKER & Co. 

Messrs. Sanp- 

ArRrowroot—St. Vincent 

Batata—Venezuela block 
Demerara sheet 

April phere, Native 
}AS8A VA— 

Cassava StarcH— 
Coco-nutTs — 

Cacao—Caracas, 12%c. to 12¢c.; Grenada, 12c. to 12jc.; 

Trinidad, 1lljc. to 12c.: Jamaica, 104c. to 11je. Paes | 

Coco-nuts—Jamaica and Trinidad selects, $42°00 to Corree—Creole : 

$44-00; culls, $25°00 to $30°00., | poe Jamaica and Rio 

Corrre—Jamaica, 94c. to 114c. per tb. Liberian 

New York.—Messrs, Guizsprz Bros, & Co., 

1s 11%. 

GincER—l6jc. to 20c. per tb. = =esy  Deat— 
Goat Sxins—Jamaica, $1°20; Antigua and “Barbados, $110 

to $1°:15; St. Thomas and St. Kitts, $1°00 to $1-°10 
per tb. 

Grape Fruir—Jamaica, $1°25 to $1°75. 
Limes—$5°00 to $6°50. 
Mace—37c. to 42c. per tb. 

Green Dhal 

Eppozs— 
Monasszs—Yellow 
Oytons—Tenerifte wn 

Nourmecs—2le. to 22c. _, Madeira Z ye 

OrancEes—87$e. to $1°50. Peas—Split = a 
Pimento—5je. to 6c, per fb. Marseill = 3 
Svear—Centrifugals, 96°, 6°27c; Muscovados, 89°, 5°75c.; Pranr ae ‘ie B Ss 

Molasses, 89°, -26c. all duty paid. Beraose = he = es oTATOES—Nova Scotia = fa) 
Lisbon = =) 

Porators--Sweet, B’bados — Se 
“= Ai ) 

Rice—Ballam a 

Trinidad.—Messrs, Gorpon, Grant & Co., February 23, Creole 
iu Tannias— 

1917, Yams— White 
Buck 

Cacao—Venezuelan, $14°00 to $14°25; Trinidad, $17°28"tc Sucar—Dark crystals 
$17 76. Yellow 

Coco-nut O1—$1°45 per Imperial gallon. White 
CorreE—Venezuelan, 12$c. to 144c. Molasses 

. TimBER—GREENHEART Copra—$7 ‘25 per 100 th, 
Dxaat—No quotations 
Ontons —$7 ‘00 to $8°00 per 100 fb. 
Peas, Sprit—$10-00 per bag. 
Potatrors—English, $400 to $500 per 100 fr. ) 
Rice—Yellow, $840 to $8°75; White, $9°25 per bag. 
Svear—American crushed,no quotations. 

Wallaba shingles 

Cordwood 
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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 1s. each. Post free, 1s. 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. 
Volume XV, No. 4. 

(III, 2. FV, 3; and V, 2 and 3 are out of print.) 
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. 
experiment work on sugar-cane and manures, the full official reports of which have only a limited circulation. 

They contain, amongst other subjects, summaries of the results of the 
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. 

Suear Inpusrry. 

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 4d. each. 

Seedling Canes and Manurial Experiments at Barbados, 
in 1903-5, No. 40; in 1904-6, No. 44; in 1905-7, 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; im 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 1905-6, 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. 

Sngar-cane Experiments in the Leeward Islands, 
in 1910-11; in 1911-12; in 1912-13, in 1913-14, price-1s. each. 

TENERAL. 

(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 School Gardens, Fourth Edition. 
(71) Insect Pests of the Lesser Antilles. (Handbook). Price 

(unbound) ls. 3d. Bound in cloth, 2s. 3d. 

(72) Lime Cultivation in the West Indies. (Handbook). Price 
(unbound) 9d. Bound in cloth, 1s. 8d. 

(73) Root Borers and other Grubs in West Indian Soils. 
Price 6d. 

(74) Cotton Cultivation in the West Indies. (Handbook). 
(unbound) 9d. Bound in cloth, ls. 8d. 

(75) Insect Pests of Sugar-cane in Antigua and St. Kitts. 
Price, 6d. 

(76) Indian Corn. Price 4d. 
(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) Agricultural Resources of St. Lucia. Price 3d. 
(82) Indoor Gardening for Schools. Price 6d. 

Price 

The above will be supplied post free for an additional charge of 4d. for the pamphlets marked 2d.; 1d. for those 
marked 4d. and for Nos 73 and 75; 14d. 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 onin each colony and the progress made in 
Agricultural matters thronghout 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 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. 
Wesr Inpia Commirrer, 15, Seething Lane. St. Vincent: Mr. J. D. Bonapre, “Pimes’ Office, 

Barbados: Apyocare Co. Lrp., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Nizes, Botanic Station. 
Jamaica: THe EpucarionaL Suppty Company,’ 16, King Dominica: Mr. J. R. H. BripGEWATER, Roseau. 

Street, Kingston. Montserrat: Mr. W. Roxson, Botanic Station. 
British Guiana; THe Arcosy Co., Lrp,, Georgetown. Antigua: Mr. 8. D. Maton, St. John’s. 
Trinidad: Messrs. Murm-ManrsHaty & Co,, Port-of-Spain. St Kitts: THe BrsteE AND Book Suppty AGENCY, BASSETERRE 
Tobago: Mr. C. L. PLAGEMANN, Searborough. Nevis: Messrs. Howe tt, Bros., Charlestown. 

E Canada: Lewis W. Cremens, 81, Yonge Street, (Royal Bank Buildng) Toronto, 

Feorge. 
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THE BEST MANURE FOR COLONIAL USE 

Dissolved (Soluble) Guano 
FOR SUGAR-GANE AND GENERAL USE. 

ee ° : TRADE MARK. 

APPLY TO LOCAL AGENTS OR DIRECT J0:— 

The Anglo-Continental Guano 

Works, Ltd. 
Doek House, Billiter Street, London, E.C. 

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

JUST ISSUED. 

|'WEST INDIAN BULLETIN, Vol XVI, No2 BORDEAUX MIXTURE. 
Containing the following papers:—Note on the Recovery of = : 5 

ee ere : z ; For use in mixing the above, we stock 
Sugar at Gunthorpes Factory, Antigua, 1905-16 by 

|Sir Francis Watts, K.C.M.G., D.Se.; The Identity of 
|Fibre-Agaves, by Professor L. H. Dewey (with a key to SWUiPH ATE OF COPPER: 

|Sisalanae in the West Indies by William Trelease): On the Bordeaux is recognized as the best mixture for 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.: Note on the Significance of the planting. : 
Results obtained in the Dominica Manurial Expe riments : : ae 

| with Cacao, by W. R. Dunlop: The Characters of certain | Assure a good spring, by using this mixture 
| Soils in the Area Devasted by the Eruptions of the Soufricre' TQ be obtained from 
Jof St. Vincent in 1902-5, by H. A. Tempany, D,Sc.; A Note 
|on the Gall Patches in the Soils Oar by H. A Tem- THE BARBADOS CO-OPERATIVE 
|pany, D.Sc.; Note on Lime Requirements of Soils for Partial 
Sterilization, by H. A. Tempany, D Se.; The ah of the COTTON FACTORY, LIMITED, 

Internal Boll Disease, | y W. Nowell, D I.C.; Poisonous Fishes WHITE PARK 

|in the West Indies, by W. |} Dur lop 
’ 

|PRICE 6d. each. — POST FREE _ 8d. BRIDGETOWN, BARBADOS. 

| DEPARTMENT PUBLICATIONS. 
| HANDBOOK SERIES. 
|Inseet Pests of the Lesser Antilles. Pp. 210, Figs. 185. Price (unbound) 1s. 3d, 

Bound in-cloth, 2s. 32. 

Lime Cultivation in the West Indies. Pp. 136, Figs. 17. Price (unbound)j9d. 
Bound in. cloth, is. $¢. 

Cotton Cultivation:in the West Indies. Pp. 118, Figs. 35. Price (unbound) 94. 
Bound in n cloth” s. Sd. 

Printed at Office of Agricultural Reporter, 4, High Street, Bridgetown, Barbados, 
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MAIL, PASSENGER & CARGO SERVICES 
FROM THE 

WEST INDIES 
TO PORTS OF CALL 

THE UNITED KINGDOM Azores. 

(St. Vincent, St. Lucia, Dominica, 

ICANADA - Montserrat, Antigua, St. Kitts, 
|Bermuda, Halifax, N. $., & St. John (N.B.) 

DEMERARA & PARAMARIBO Grenada & Trinidad. 
| Trinidad, Puerto Colombia, 
PANAMA CANAL & PACIFIC PORTS + Cartagena, Colon, Panama, 

\Callao, Iquique, Antofagasta & Valparaiso. ae HN Eee Bd aby 2s 
(REGULAR MAIL, PASSENGER AND CARGO SERVICES FROM THE 

UNITED KINGDOM TO 

BRAZIL, URUGUAY & ARGENTINA 

Via Spain, Portugal, Madeira & St. Vincent 

1 REGULAR SAILINGS FROM THE UNITED KINGDOM TO 

| MOROCCO, CANARY ISLANDS & MADEIRA, 

STRAITS SETTLEMENTS, HONG-KONG, CHINA 2 

& JAPAN. a 
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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THE Life History 
OF 

x i 
——$—_$—_—> CATTLE TIGK 

ramae 

The impo Aance of accurate knowledge on this subject lies in the fact that, before methods of eradication can be carried out intelligently and success- 
fully, itis necessary to know the life history of the tick, and the influence of temperature, moisture, anil other climatic conditions on the various stages of 
its existence. In the following notes, whenever the term “tick” or “cattle tick” is use@ it refers to the one species, Maryaropus annulatus, the common 
Cattle Tick, which is so prevalent throughout the West Indies, 

Only “s part of the development of the tick takes place on the animal] host; the rest of the development occurs on the pasture occupied by the host. 

DEVELOPMENT on the GROUND 

THE ENGORGED FEMALE. In tracing the life 
history of the cattle tick it will be convenient to begin 
wit'n the large, plump, olive-green female tick. about half 
aya inch in length, attached to the skin of the host. 
During the last few days spent on the host. she has 
increased enormously in size, as a consequence of 
drawing a large supply of blood. 

When fully engorged she drops to the ground. and 
at onee, especially if the weather is warm. begins to 
search for a hiding place on moist earth beneath leaves 
or any other litter which may s e as a protection 
from the sun and numerous enemies, or shield her from 
unfavourable conditions. The female tick may be 
devoured by birds, or destroyed by Ss, 0r may per 
as a result of unfavourable conditions, such as low 
temperature, absence or excess of moisture, and many 
other conditions: so that many female ticks which fall to 
the ground are destroyed before they lay eggs. 

EGG LAYING. Egg laying begins during the 
“spring. summer and fall months in from 2 to 20 days. 
and during the winter months in from 13 to 98 days 
after falling tothe ground. The eggs are small. elli 
‘shaped bodies, at first of a I 
changing to a dark brown, 
an inch in] th. As the e a 
with a sticky secretion which causes them to adhere in 
clusters and_ no doubt serves the purpose of keeping 
them from drying out. During egg laying, the mother 
tick gradually shrinks in size and finally 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 15] 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 2 time, ranging from 19 
days in the summer to 188 days during the fall and 
winter, the eggs begin to hatch. From each egg issues 
a small, oval, six-legged larva or “seed” tick, at first 
amber coloured, later changing to a rich brown. The 
“peed” tick, after crawling slowly over and about the 
shell from which it has emerged, usually remains more 
or less quiescent for several days, after which it shows 
great activity, especially if the weather is warm, and 
ascends the nearest vegetation, such as grasa, other 
herbs, and even shrubs. 

Since each female lays an enormous mass of eggs 
at one spot, thousands of larve 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 plants. 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 
vegetation upon which they rest is disturbed, they 
become very active and extend their long front legs 
ipward in a divergent position. waving them violently 

in an attempt to seize hold of a host. 

The seed tick during its life on the pasture takes 
no food, and consequently does not increase in size, and 
wiless it reaches a host to take up the parasitic portion 
of its development, it dies of starvation. The endurance 

seed ticks is very great, however. as they 
und to live nearly eight months, e 

colder part of the year. 

DEVELOPMENT ON CATTLE 

“SEED” TICKS. The parasitic phase of develop- 
ment begins when the lar or seed ticks reach a 
favourable host, such as a cow. They crawl up over 
the hair of the host, and commonly attach themselves 
to the skin of the escutcheon, the inside of the thighs 
ind flanks, and to the dewlap. They at once begin to 
dwvaw blood, and soon increase in size. 

THE NYMPH. In a few days the young tick 
nges from a brown colour to white, and in from 5 to 
days sheds its skin. The new form has eight legs 

instead of six and is known as a nymph. 

SEXUALLY MATURE TICKS. In from 5 t 11 
days after the first moult the tick again sheds its skinand 
becomes sexually mature. It is at this stage that males 
ind females are with certainty distinguishubie lor Ui e 
first time. ut 

The Male. The male tick emerges from his 
is a brown, oval tick. about one-tenth of an in 
length. He has completed his growth and goes throug? 
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 of 
moulting is slightly larger than the male. She never 
shews much activity, seldom moving far from her 
original point of attachment. She still has to undergo 
most of hergrowth. After mating, the female increases 
very rapidly in size, and in from 21 to 66 days after 

ming attached to a host asa seed tick, she becomes 
fully engorged and drops to the pasture, to start again 
the cycle of development by laying eggs. 

SUMMARY OF LIFE HISTORY 
‘To sum up; on the pasture there are found three stages of the tick—the engorged female, the egg, and the larva or seed tick: and on the animal hort 

are also found three stages—the larva or seed tick, the nymph, the sexually mature adult of both sexes, and in addition the engorged female. 

(The above is an extract from a Bulletin issved officially by the United States Department ef Agriculture, entitled— 
“ Methods of Exterminating the Texas Fever Tick.”) 

COOPER'S CATTLE TICK DIP WEST INDIAN AGENTS: 

Mae received the official approval of the following Countries: ST. KITTS: S. L. Horsford & Co. ANTIGUA: Bennett, Brysen @ C& 
. JAMAICA: D. Henderson & Co., Kingston. 

Wnion of South Africa, Northern Rhodesia, Brazil, Basutoland, GRENADA: Thomson, Hankey & Co. 
raat BARBADOS: Barbados Co-operative Cotton Co., Lt@ Nyasaland, Swazilamd, Southern Rhodesia, Madagascar, BAH ARE SEROaR noon. Nescae: 

Aritish East Africa, German Bast Africa, Poftuguese East Africa, TRINIDAD: T. Geddes Grant, Port of Spain. 
B s : Sandbach, Park : 

Portuguese West Africa, Egypt, Argentine Republic, Queensland, ST. VINCENT: Corea & Co. Kingstown. NEVIS: S)D. Malone 
United States of America, New South Wales, DANISH WEST INDIES: A. Schmiegelow, St. Croix. 

MONTSERRAT: W. Liewellyn Wall. DOMINICA: Hon.H. A. Framptea 
Northern Territory of Australia. ST. LUCIA: Barnard Sons & Co., Castries. 

Manufacturers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England. 
BRANCHES: Teremto, Chicage, Sydmey, Melboarme, Axcklamd, Buemos Aires, Moote Video, Pucta Arenas, East London, Odessa 
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Binomial Grouping of Tropical Crops. 

ROPICAL crops are usually studied indi- 
Avidually, but it seems that instructive and 
suggestive ideas may arise from considering 

them in the form of two great groups: (1) those crops 

of which the produce is in the nature of fruit; and 

(2) those crops of which the produce is derived from 
vegetative growth. As examples of class 1 we may 

mention cotton, cacao, limes, coco-nuts and coffee: as 

examples of the second group, sugar-cane, rubber, 

tobacco, and many of the starch-producing crops. 

These two groups are separated from each other 

by very definite characteristics. Contrasting them 

first from the point of view of yield, we recognize some 

very marked differences. First of all crops which 
yield fruit produce are, on the whole, less dependable 
than those which give vegetative produce. For instance, 

in the West Indies every one knows that sugar-cane 

is a more dependable crop than cotton; and again, 

though we may hear of abnormally low yields of cacao, 

we seldom or never hear the same in connexion with 
rubber. 

In the case of crops of which the produce is in the 

nature of fruit, we see that yield is associated with the 

fourth and last period in the annual life-history of the 

plant. In the growth of a fruit-producing crop there 

is first the germination or establishment period; 

secondly, the vegetative period or period of develop- 

ment: then the flowering period: and finally the fruiting 

period. Yield depends largely upon the extent of 

fruiting, and the extent of fruiting is chiefly determined 

by the effect of external conditions upon the plant 

during the three preceding periods named. 

The most critical period is between flowering and 

the actual gathering of the fruit. A short spell of 

drought while the fruit is setting, or heavy rains or 

wind at the time of flowering may lead to serious 

reductions in yield, even though the plants themselves 

may be in a highly vigorous state of growth. Cotton is 
particularly fickle in this respect, it being impossible 

to say what the yield will be until the lint has 

actually been picked and safely stored away. It is 

searcely correct, however, to say the plant is fickle; the 
crop itself may always be depended on to produce 

the most it can; if it does not succeed 

to the external factors like unfavourable weather or 
disease that intervene and mask the good biological 
intentions of the plant. 

it is due 

In the case of crops which produce fruit therefore, 
great caution must be exercised in measuring the 
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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 generally 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 generai 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 
ease 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, asin 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 Generally speaking crops yielding 

vegetative produce show a much wider variation in 

chemical composition compared with their wild pro- 

totypes. The difference in the case of fruit-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 

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 

ditferences from the tree growing in the wild state. 

latex. 

must be remembered that the cultivation of 

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 the the 

first. In the case of crops producing fruit there 

appears to be no the employ- 

ment of seed is entirely absent from the method 

of propagation, in the 

more in second than in 

instance where 

for even 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, 16 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 

these 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 todiffer. 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 1s 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 
atabulated statement showing the area occupied by the 
different varieties of cane under cultivation in Antigua and 
St. Kitts for reaping in the seasen 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 ex:ended in the different cane- 
growing areas. It therefore constitutes a valuable adjunct to 
these experiments, since it offers a method of ascertaining 
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 405 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 the 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 'o 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 variety 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:— 

Area under varieties;Percentage of total 
Total area | other than White |area under varieties 

| cultivated, | Transparent and | other than White 
| acres. Bourbon, | Transparent and 

acres. Bourbon. 

| 
1907 | 8,879 1,902 | 21:4 
1908 9,811 2,579 26°3 
1909 9,554 2,379 24:9 
1919 9,717 2,644 27°2 
1911 9,618 3,371 35:0 
1912 10,261 4,550 44-4 
1913 10,041 DDot 55:1 
1914 10,060 6,296 62°6 
1915 9,661 6,195 64:1 
1916 10,369 6,918 67:0 
1917 9,964 7,044 707 

It will be seen that the percentage of the total area 
cultivated in canes other than the White Transparent and 
Bourbon shows a further increase amounting to 3°7 per cent. 

It may again be pointed out that the White Transparent 
cane is apparently not well suited to the heavy soils of the 
central portion of the island, and here it has become almost 
entirely replaced by other varieties. On the limestone lands 
of the northern and eastern area the variety does well, and is 
also a good cane from the point of view of the 
muscovado sugar manufacturer. Since the muscovado 
industry is now almost entirely confined to the eastern 
district, for reasons given, the variety continues to maintain 
its popularity. 

After the- White Transparent the largest area is occupied 
by B.147, under which cane 1,598 acres have been planted. 
This variety has attained considerable popularity in the more 
central parts of the limestone district where it gives good 
returns; it is not suited to the heavy lands of the central 
portion of the island. At the present time the bulk of the 
lands in the limestone area are planted under White 
Transparent and B, 147, 

The third largest acreage is occupied by Sealy Seedling, 
under which cane 1,490 acres are cultivated. This cane is 
especially popular as a variety well suited to the heavy lands 
of the Central plain. B. 6450 comes fourth with 1,055 acres; 
a cane also appears to be better suited to the heavy 
ands. 

B. 4596 occupies 655 acres and is steadily increasing in 
popularity. B. 4507 occupies 555 acres; it is regarded by 
planters as similar in character to B. 147, and is cultivated 
under conditions suitable to that variety. D.109 is being 
grown on 351 acres mostly in the limestone area; the 
popularity of this variety is on the wane owing to its. 
apparent susceptibility to root disease under Antigua 
conditions. 

B.3412 is responsible for 303 acres; it closely 
resembles Sealy Seedling and is planted alternatively to that 
variety on the heavy lands of the island. 

5.3922 occupies 191 acres and is increasing markedly 
in popularity. 

With reference to St. Kitts. we find that the total area. 
under cultivation is very nearly the same as that of the 
previous year, a decrease on the total area cultivated of only 
46 acres being seen. 

B. 147 continues to occupy the premier position, having 
been grown on 3,645 acres; this is virtually identical with. 
the area cultivated last year. White Transparent has been. 
cultivated on 2,698 acres, this being a decrease of 194 acres 
compared with 1916. 

B.208 has continued to lose in popularity, and this. 
year it was only grown on 94 acres. This variety at one 
time was very largely grown in St. Kitts, but the tendency 
which it has evinced in recent years to break down under the 
influence of root disease has led to its wholesale abandon- 
ment by planters. With this cause must also be coupled the- 
fact that while the cane is particularly rich in sucrose, it 
does not give, even under the most favourable conditions, 
such heavy returns of cane per acre as some of the other: 
seedlings. With the spread of the Central Factory system, 
the demand is for cane varieties which ‘weigh well’, and this 
has no doubt been a further contributing cause to the abandon- 
ment of the variety. 

The returns, as a whole, show that there is greater 
inclination in St. Kitts at the present time to try the newer 
varieties on a field scale than has before been shown. 

A New School-Book dealing with Farm 
Pests.—The title of a school-book recently issued by the 
Macmillian Company, New York, is ‘Farm Spies: How the 
Boys Investigated Field Crop Insects’. Nature states that 
it consists of a collection of brightly written, well-illustrated 
‘story-articles’ on various common injurious insects of North 
America, designed to catch the attention and enlist the 
sympathies of pupils who possess no knowledge of economic- 
entomology. Among the pests described are the cotton boll 
weevil and root louse, clinch bugs, grasshoppers, and the- 
black corn weevil. The life-history and habits of the insects 
are drawn out by conversations between farmers and 
entomologists, and the farmers’ boys are naturally enlisted in 
the work of destroying the ravagers of crops. It is stated 
that points in the breeding and feeding habits that bear on 
farm practice are often cleverly emphasized, and with the 
exception that: one or two passages in this book are rather 
far-fetched and inaccurate so as to be neither good science 
nor good fiction, this volume is one to be recommended to 
the consideration of those engaged in the teaching of nature 
study and elementary entomology. 
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SEED SELECTION IN THE CULTIVATION 
OF HEVEA RUBBER. 

The attention of Messrs. Clayton Beadle, and H. T. 
Stevens, was recen tly drawn by the Director of the 
Royal Botanic Gardens, Kew, to the probable importance 
of seed selection in the cultivation of Hevea brasiliensis. 
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 Hevea brasiliensis. 

In June last they addressed a letter on this subject 
to the British Rubber Growers’ Association, which has 
been submitted to Messrs. Morgan, Marsden 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 the views of the Association’s 
Experts, reproduced from the Kew Bulletin (No. 1 of 
LOT 7):— 

In the cultivation of cinchona the yield of quinine from 
the bark has been raised from about 3 per cent. to 7 per cent. 
or more as the result 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! 

The matter, however, is not so simple ia the case of Para 
rubber as in the case of cinchona. In the latter, the analysis 
of the bark reveals the percentage of alkaloids, but in the case 
of Para rubber it would be necessary to keep daily records of 
the yields of 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 have 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 
smal seeds, 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 suflicient 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 also 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 muilkers. 

*This difficulty might be overcome by cutting off seed- 
bearing branches just before 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-backs, which might necessitate selection 
over another generation. 

The necessary procedure would appear to be either:— 
(2) To plant up a small area surrounded by jungle go 

as to isolate the trees in the area from those of the planta- 
tion, or:— 

(2) 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 tresh 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 sufticiently isolated from the 
main part of the plantation to prevent the possibility of 
cross-fertilization, a couple of years would probably suttice to 
ascertain which are the poor milkers and to cut them out. 

The seeds now produced in this area will be entirely 
from 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 consequently 
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 planting up a new area 
separated by a broad jungle belt from other Hevea trees, and 
again to proceed regularly to record the yields, 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 alternative to the first part of the 
procedure we have outlined, namely, 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 grown 
directly from cuttings from the best milkers on the planta- 
tion. : 

The preliminary work carried out to distingnish between 
good and poor milkers may result 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 eut out in the process of 
thinning out. 

It should also be noted that deterioration in latex yields 
from 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 fruiting. If it is possible to draw the parallel conclusion in the case of 
rubber trees, it follows that the present method of seed selec- tion must result 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 raised:— 

(1) To ascertain if there is an appreciable variation in 
the yields of individual trees over long periods. Messrs. 
Morgan and Marsdenare agreed that no attempt has been 
made to obtain reliable data as to the variation in yield of 
latex and rubber from individual trees, nor is anything known 
for certain as to the regularity in yield over a long period. 
Mr. Morgan writes: ‘All planters are fairly sure that some 
trees are better yielders than others at all times,’ but also 
agrees that ‘yields may fluctuate,’ 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 
necessary to examine the trees carefully to see that they are 
healthy. 

(2) It being admitted that a variation exists to 
determine how a classification 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 
good and poor milkers ason this depends the selection of 
trees in thinning out. Mr. Marsden states that good milkers 
are characterized by ‘(1) fewness of seed pods, and (2) late 
wintering.’ If this be so, 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 tkere 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 
urdinary 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 
Owing 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 
area intended for seed collection. 

With further reference to the question of seed selection, 
Mr. Reeve has written the following report on the two points 
raised, i.e.— 

(4) To avoid cross-fertilization. 

(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- 
backs in accordance with Mendel’s law which might neces- 
sitate selection over another generation. 

(4) To avoid cross-fertilization.—This difficulty could 
be overcome by taking cuttings in the first generation. 
A tree known as a good miiker could be lopped and the 
cutting planted in some out-of-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 then 
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 numberof 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, on an average, 50 to 60 per cent., perhaps more, 
of good milkers. New 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. 

Re 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- 
tred 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 tb. dry rubber per annum at 
twelve years old with the average yield pertree at 6 tb. per 
annum. and a breed of rubber trees could have been obtained 
giving, on an average, say, 7} it. per tree per annum, thus 
increasing yields 25 per cent. Such a procedure would have 
been the correct one, and a fairly pure 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 untila pure strain of good 
yielders were obtained. 

Such a precedure 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 ata tree stays, and does not give itself an 

unnecessary amount of flying. Such an area of older trees 

with all bad milkers thinned out would give a fairly pure 

strain of good miikers. 

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 (Phytophthora 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 in 

this district to pick up areally 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 with about one or two sprayings the area could be kept 

healthy. 

*This refers to ( Jeyli mn. 
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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 
AQd. to 42d. 
. Quotations are raised a further 2d. per Ib. 

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:— 

ISLANDS. This crop having been all disposed of, there 
being absolutely no stock unsold, the market is closed, 
consequently quotations are omitted, 

GEORGIAS AND FLORIDAS. The market continues strong 

with general demand on account of the Northern Mills. The 
very limited offerings, consisting largely of the lower grades, 
are very firmly held at irregular prices, ranging from 
Common at 62c. to Extra Choice and Fancy at 70c. 

A lot of 235 bales classing 
50 bales Choice and Extra Choice, 
75 ,, Extra Fine, 
70 ., Fine, 
40 ,, Common Blues, 

And Extra Choice to Fancy were held at 6%c. to 70c., at 
which some limited sales have been made. 

The unsold stock in Savannah is estimated at about 
1,500 bales, which for the time is firmly held on a basis 
of :— 

Extra Choice to Fancy 68c. to 70c.=70c. to 72c. landed. 
Choice 66c. : 

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 Jacksonville to Northern Mills 300 
bales. 

ae sold 

| at 62c. 

=68e 

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 ina clear and forcible 
manner will have an influence on public opinion in the 
colonies, to say nothing of the effect it may have on the 
policy of administrators. Both in England and on the 
Coast there is good opening for a chronicle of West 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. 
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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 A-riculture, Rome, 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 
given to the methods employed in making this statistical study, 
and an interesting résumé is given in regard to the factors 
influencing at the present time production and consumption. 
Naturally military action is responsible for important factors, 
as for instance, legislative action tending to increase production 
and economise consumption, also blockades and the loss and 
diversion of shipping. In regard to 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 Powers, and one of the principal 
objects of the United States at the present time is to increase 
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 otber changes in the military and 
political situations of the world must be carefully looked into 
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 résumé 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 1915-16. 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 the year will work 

out with a deficiency of 62,000,000 quintals, in spite of the 
reserves from the previous crop being 55,000,000 quintals.’ 

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 Nussian surplus. 

Two interesting botanical papers appear in the Philip. 
pine Journal of Science, Section C, Botany, Vol. XI, No. 4: 
one on natural selection and the dispersal of species, by Dean 
Copeland, and another on Hawaiian ferns, by the same autho 
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SUGAR INDUSTRY, 

CENTRAL FACTORIES FOR JAMAICA. 
A statement of the proposals submited by Sir Francis 

Watts. K.C.M.G., Imperial Commissioner ,of Agriculture for 
the West Indies, tothe Government of Jamaica in regard to 

the establishment of Central Sugar Factories in that Colony 
has recently been received, and the following is an account 
of 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 industry, Under modern 
conditions, however, it is necessary if effect be given to this 
desire, to consider the introduction of thoroughly up-to-date 
_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 serviers 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 proposals put forward in 
Jamaica have involved the principles of direct Government 
financial aid and co-operation. 

The preliminary paragraphs outlining the proposals 
describe the relationship 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 the Government and by the Associa- 
ted Contracting Planters. The following isa 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 effect to 
the proposals that the Government may, on business lines, 
afford assistance in developing the Sugar Industry of Jamaica. 

The Agreement provides 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 tu the Company asum agreed upon for the erection 
and working of the Factory. 

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 
eanes for the Factory. The Shares are not to receive 
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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 Paltitvationd in sugar-canes the acreages stipulated 
by 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 inter:st 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 toa of cane for each one pound per ton, 
in local value of sugar. Thus if sugaris worth £12 per 
ton the canes are paid for at the rate of 12/ per ton. 

In addition to this payment the contracting cane grower 
is to receive his proportion of one half of the profits of the Fac- 
tory until such time as the Debentures are paid off, 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 tbe 
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 dry 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 United 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 afford 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. 

On page 148 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 bronght out in an article on page 

150. 

Insect Notes, on page 154, deal with insect pests 
in Barbados in 1915-16, also'with the pink boll worm 

in Brazil. Plant Diseases consist of two short articles 
concerning diseases of the sugar-cane in the West Indies, 

‘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. (N. O. Loganiaceae) mixed 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 of north of South America, and 
is most powertully toxic in its effects. According to 
the British Pharmaceutical Codex, the constituents 
and strength of the drug vary in different specimens. 
The chief poisonous principle is the alkaloid cura- 
rine, C,,H.,N.O, which has been obtained asa 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 describe the apparent symptoms of the 
poison) in abont six minutes. 

or — 

Berseem or Egyptian Clover. 

The crops grown in Egypt are very various, but 
the three kinds 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 principal source of national income. Accord- 

ing to Dr. Lawrence Balls, the primary source of wealth 
in Egypt isclover. ‘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, 1t would not seem that the 
introduction of Hgyptian 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 these islands. However, the fact that an 
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-average cutting of clover in Egypt produces about 
8 tons per acre, which means that on good land the 
total crop may amount to 50 or even 60 tons of green 
fodder from 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 
except 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 alfalfa raised in Arabia would 
mot 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. 66) 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 cropin Egypt. 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 
that 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 
nitrogen. 

‘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 
nuniber of teeth in the bracts of species of cotton, appear 

inthe 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.Sce., of St. Vincent, ends with the following 
conclusions:— 

‘It has been shown that different varieties of cotton 
are characterized by differences in the number of teeth 
in the bracts. It may be stated that frequency polygons 
of such ditterent forms as those of Sea Island, St. Croix 
Native, Upland, and Cauto, imply differences in game- 
tic composition in respect of the character. 

‘When crosses are made between types differing in 
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 differing constantly in the number 
of teeth. Hence at least three 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 Agricultural News for April 21, 
1917, 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 would 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 obtaimed if all the 
leaves were removed from the*cuttings before being 
planted out. The banks asa’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 to 
a deep tilth to provide sufficient space for the tubers to 
swell. One deep broad bank would yield more pota- 
foes than two shallow ones’ 

Cultivators do well to note these facts, particularly 
where a hurried attempt is being made to convert pas~ 
bure into arable land. 
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INSECT NOTES. 

INSECT PESTS IN BARBADOS IN 

1915-16. 

The Report of the Barbados Department of Agriculture 

for the year ended March 31, 1916, has been published as 

a Supplement to the Barbados Official Gazette of April 16, 
LOU: 

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. R. Bovell, refers to 

the establishment of the parasite of the brown hard back 
(Phytalus smithi) in Mauritius, while Mr. J. 8. Dash 
Assistant Superintendent, gives an account of the more 
important pests of sugar-cane and other cultivated crops. 

TIPHIA PARALLELA IN MAURITIUS. 

The brown hard back (Phytalus sm ithi) has been 

a serious pest of sugar-cane in Mauritius for several years, 
and the Government has 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, 
1914, 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. Bovell publishes a report from M. d’Emmerez de Charmoy, 
Entomologist in Mauritius, stating that 77phia parallela has 
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 Cordia 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 food 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 Tiphia parallela 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.) 

SUGAR-CANE INSECTS. 

There are three pests of sugar-cane which require the 
constant attention of planters in Barbados. These are the 
root borer (Diaprepes abbreviatus), the brown hard back 
(Phytalus smithz), 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 asa potential pest, since it 
cannot be reasonably expected that Tiphia will keep it under 
complete control. There are other districts, however, where 
Phytalus 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 urges 
the systematic collection of the egy masses 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 during the year are 

the mealy bugs Pseudococeus caleeolariae and P. sacchari. 

Delphax was not noticed. This leaf-hopper is probably 
checked by its parasite Anagrus jflavescens. 

PESTS 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 fungus Ce,halosporium lecani is being cultivated 
and will be distributed as occasion demands. 

THE PINK BOLL WORM IN BRAZIL. 

In the Agricultural News 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 Economic 
Entomology for April 1917, is given as an illustration of the 
importance of quarantine against injurious insects:— 

Early in 1914 Mr. EK. C. Green, an American engaged in the 
encouragement of cotton culture by the Brazilian Government, 
made a careful survey of the cotton belt of Brazil. He was look- 
ing especially for 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 
1915 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 precautions were taken as to the seed obtained, and it was 
all admitted to Brazil 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 them to local representatives. This was 
probably as thorough a method of disseminating an insect 
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 in 
the Republic.’ 

—— 
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A RECORD OF AVERAGE PRICES. 

In the Limes Trade Supplement| London] for April 1917, 

is given in diagrammatic form the fluctuations of the prin- 

cipal markets during the previous three months—-January, 

February, and March. These include cotton, wool, prices of 

flax, hemp and jute; oil seeds and oil (soya) beans; butter 

and cheese; sugar; prices of feeding stuffs; meat prices; prices 

of breadstuffs; tea, coffee and cocoa prices—the fluctuations 

in each case beiny indicated by achart. Of these commodities, 

those which may be regarded as of more direct interest in the 

West Indies are sugar, tea, coffee and cocoa. 

As regards 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, for 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, had throughout been 

forthcoming at an unadvanced price. Imports since January 1 

have exceeded the home consumption by 325,000 ewt., and 

stocks have risen to 2,100,000 cwt. 

The prices of tea, coffee and cocoa, on the other hand, 

show considerable fluctuation, During the month of January 

tea remained normal, but from February 2 and throughout 

that month the chart shows a steady rise to 160s. per cwt., 

at which figure the price remained normal to the end of 

March. Cotfee remained normal up to the middle of February; 

then there appear to have been a steady rise 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 

there was a gradnal and continnous rise thronghont 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 19,000,000 Ib. less than last season. The 

excitement at the grocers’ shops has no correlative on the 

wholessle market. The price of common tea has receded 

a little from the advance induced by Government intervention 

in February, but owing to China tea being under bare 

quality, grades generally are maintained at a high price. 

As we apprehended, the uprush in common coffee wis quietly 

stayed. Its sales are good; consumption barely an average. 

Fine coffee is also cheaper; it is a luxury and aristocratic di.nk 

of a class thatis now economizing Nor does it attract the 

munitioneer. (Cocoa is dearer. The supply seems sufficient 

for current wants. As we go to press we hear that without 

price change, tea, coffee, and coco1 are all a trifle in 

buyers’ favour.’ : 

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. Sir Francis Watts left 

Barbados for this visit on February 19. 

GRENADA DEPARTMENT OF AGRICUL- 

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 with the storage of corn has 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 of 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 plsnts 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 coco-nut 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 ensiformis) exceeded the supply. 

Since the harvesting of the crop began over | 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- 

nents. 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. 

TT 

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 monu- 

mental, and the result as an indispensable authority for all 

future students of the subject. The Great Western Railway 

Company, in England, hopes that the West Indian seed 

drift willserve as an attraction to the Cornish shores on 

which it is cast. This little point indicates the extensive 

pature of the subject dealt with. 



GLEANINGS. 

A note in the Bxperiment Station Record, which refers 
to a Lonisiana report, states: ‘the polyphenol content of 
juices could 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 crops during 
the month. The distribution was as follows: 2,400 cassava 
cuttings, 600 sweet potato cuttings, 157 ib. of yams and 
50 th. of eddoes. 

Information has also been received from St. Kitts to the 
effect that the acreage under cotton in that islandand 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 appear that the 
principal reason is to obtain cotton waste for the production 
of explosives. A short time ago, according to the Agricul- 
tural Gazette 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 may be available for the manufacture of munitions.’ 

According to data published by Mr. A. D. Shamel in the 
Monthly Bulletin of the California State Commission of 
Horticulture 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 temperature and relative humidity may 
lead to the preservation of fruit for long periods of time with- 
out the necessity of refrigeration. 

According to advices received from St. Kitts, the old 
cane crop is being rapidly reaped in that island, especially 
in the Central Factory districts. The juice is stated to be 
particularly good, and the returns are very satisfactory. It 
is reported that the young cane crop has felt the dry weather 
and the late planted fields are very backward. During the 

last few days previous to the time of writing showers had 
fallen which should help to improve matters considerably. 
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Notes which appear in the Agricultural Gazette of Mew- 
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 those 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 Nature for February 8, 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 cristatus) The results so far 
obtained are given in Father Dawson’s ‘Hand-list 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 the same, the 
young abstracting its food by thrusting its head down the 
mother’s throat. 

Dr. E. J. Russell, writing in Mature on the scientific 
aspects of glass-house cultivation says that, ‘in the case of 
cucumbers, phosphates in some circumstances actually 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 evidence 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 Sczence 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 absorption 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 
tor 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, Choisen] where 
59°81 inches were recorded. At the Botanic Carden 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 fell, which enables one to calculate the effective 
rainfall. This observation is now being made in most of 
the West Indian islands. ¥ es 
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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, and the one more 
difficult to handle than all others put together, is contained 
in an article in The Agricultural Gazette of New South 
Wales, for March 1917. 

Much has been written in connexion with roup, 
and 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 dosed with 
chemicals from time to time, immunity from disease is 
sufficiently ensured. But this is a fallacy that is caleulated to 
keep poultry keepers from a proper appreciation of the real 
cause. Cleanliness and sanitation, while commendable and, 
of course, (uite necessary to the health of the birds, are not 
sufficient in themselves to keep away roup. Good, airy, 
well-ventilated poultry houses, aud strong well-developed 
stock are the best safeguards against this. 

The remedies suggested in the journal above-quoted 
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 itis net caused by any one specific microbe, but 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 
ease of diphtheria in human beings, although the two 
diseases are in many respects analogous, and, indeed, the 
disease of poultry is often called diphtheric roup. 

There are three recognized kinds of the disease known 
as roup. The first, and most difficult to cure 1s that affecting 

the head with a putrid discharge from the nostrils, comm 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 necessary, the eyes, at east twice a day with equal parts of 
peroxide of hydrogen and water; but the following may also 
be used with some measure of success: kerosene (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 
purpose. 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 bird’s head being held in such a position that it 
caunot breathe without taking in tke solution; this will cause 
it to eject much of the objectionable matter. If thisis done 
previous to the syringing, the Jatter will be much more 
effective. 

The second kind is what is known as diphtheric roup. 
This may be recognized by a thick, false 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 treated. Flowers of 
sulphur lightly dusted into the mouth and throat 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 havea 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 fatal, 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 | 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 growersfor 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 manganiferous soils than when grown 
on normal soils. Ash of such plants as guavas 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 present 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 treat- 
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 
pine-apple 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. 

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 
stem disease which occurred in that island in 1915. Some 
notes on the subject appeared in the issue of this Journal 
dated January 1, 1916. The outbreak had a distinctly 
curious history. In the absence of any obvious irregularity 
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 
year. 

The principal addition to our information afforded by 
Mr. Dash’s account lies in his description of inoculation 
experiments carried out with cultures 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 replaced 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 On February 8, 1916, the first examination was made; 
two inoculated canes were examined and a similar number of 
controls. 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 
examination 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 18 
the remaining canes were removed. After a period of four 
anda half months, only in two instances was the fungus 
found to have penetrated almost the entire cane, and these 
two canes had evidently sustained injunes 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.’ 

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 Darasmius sacchare. 

SUGARCANE 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 part 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 acquainted 
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 was 
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 stalks 
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 peculiarly 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, chiefly sugars, 
on green plants 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 (Pisum sativum) 
growth was found to respond markedly to the presence of 
sugars, the order of their beneficial iufluence being saccharose 
glucose, maltose and lactose. 
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WEST INDIAN PRODUCTS. 

DRUGS AND SPICES ON THE LONDON 
MARKET. 

Mr. J. BR Jackson, A.L.S., has#mwarded the fol- 
lowing report on the London drug and spice market, 
for the month of March 1917:— = 

Though there was a distinct declinetin 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. ; 

GINGER. 

At the first spice auction, Jamaica was quoted at 85s. to 
105s. per cwt., washed Cochin at from 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 64s. to 67s. 6d. was asked 
for 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 yormy fetching 61s. 
per cwt. Some 80 bags of limed Japanese, slightly wormy, 
were also offered and bought in at 50s.-percwt. Quite at 
the end of the month it was reported that these prices were 
being maintained or even exceeded at ports of arrival. 

NUTMEGS AND MACE. 

Nutmegs were in good supply at the spice auction on the 
21st when 224 packages of West 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 
ld. to 2d. per Ib., good bold fetching 2s. to 2s, 2d. per b., 
fair 1s. 9d. to ls. 1ld., ordinary ls. 7d. to 1s. 8d., and 
broken Is. to 1s. 2d. 

SARSAPARILLA. 1 

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 1s. 4d. 
per Ib. was paid for 5 bales of red and yellow mixed, and 
ls. 3d. 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, 
LIME JUICE, LIME OIL, AND CASHEW NUTS. 

KOLA, 

At the beginning of the month citric acid was quoted up 
to 3s. 4d. per bb., a price that prevailed up to nearly the end, 
when it advanced 3s. 5d. Pimento advanced at the beginning 
-of the month from 43d. todd. pertb., but declined again towards 

the close tc 44d. 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 10d. per tb, being asked. At the 

same auction 58 baskets of fair Java Cassia Fistula pods were 

offered, but also failed to find buyers; 50s. per cwt. was 

asked. Kola was well represented at the first auction by 

221 packages, all of which were disposed of at 6d. per b. 

for fair Java halves, 54d. being paid for fair West Indian halves 
and whole. Later on in the month some smaller quantities 
were received. from West Africa, which were disposed of at 
from 4d, to 43d. per fb. At the first auction on the 8th of the 
month a puncheon of brown West Indian lime juice was sold 
without reserve at 9d. per lb. “Towards the end of the month 
it was stated that good West Indian was plentiful, with 
a quiet demand at 2s. 9d. per gallon. Lime oil at the first 
auction was represented by 12 cases, 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 OF ANTIGUA SOILS. 
Ina paper published in the recently issued number of 

the West Indian Bulletin (Vol. 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 by 
Dr. Tempany on the soils of Antigua, in which it has beer 
shown that the effect in question is due to physical abnor~ 
malities or to the presence of excessive amounts of calcium 
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 in 
tubs containing gall patch soils, which in the one case was 
untreated, and in the other had been thoroughly washed out 
with rain-water; the examination 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 West Indian Bulletin shows 

the growth of sugar-cane 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 matier has been brought before the public for some 
months now in most of the colonies, both ofticially and by the 
Press; articles have frequently appeared in this Journal, and 
those planters who have hitherto ignored the matter would 

be well advised to give it their earnest consideration while 

there is yet time to act with deliberation and effect. 
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MARKET REPORTS. 

London.—Tue West Inpia CommirreE CIRCULAR, 

April 5, 1917. 

ArRowrRooTt—4$d. to 6d. 
Batata—Block, no quotations; Sheet, no quotations. 
Bereswax—No quotations. 
Cacao—Trinidad, no quotations; Grenada, 65/- to 82/-; 

Jamaica, no quotations. 
Corrze—Jamaica, no quotations. 
Copra—£43. 
Cortoyn—Fully Fine, no quotations; Floridas, no quota- 
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Barbados.—Messrs. T. S. Garraway & Co., April 17 

1917 

Arrowroot—$6'00 per 100 ft. 
Cacao—$13'00 per 100 in. 

s—$24-00 husked nuts. 
No quotations. 

Manvures—Nitrate of soda, no quotations; Cacao manure, 
no quotations; Sulphate of ammonia, no quotations, 

Motasses—No quotations. 
Ontons— $675. 
Peas, Sprit—$10°00; Canada, no quotations. 
Potators—No quotations. 
Rice—Ballam, $10°50; Patna, no quotations; Rangoon 

no quotations. 
Sucar—Muscovado centrifugals, $4°75. 

tions; West Indian Sea Island, no quotations. 
Fruit—Bananas, £21 per ton; Oranges, no quotations. 
Fustic—No quotations. 
Gincer—Jamaica, no quotations. 
IsrycLass—No quotations. 
Honey—Jamaica, 90/- to 100/-. 
Lime Jurce—Raw, no quotations; concentrated, no quota- British Guiana.—Messrs. WietiInc & RicHTER; Messrs, 

tions; Otto of lime (hand-pressed), no quotations. 
Locwoop—No quotations. 
Macze—No quotations. 
Noutmecs—No quotations. 

SANDBACH, PARKER & Co. 

Messrs. Sanp- Prmento—4jd. 7 
Ruzgser—Para, fine hard, no quotations; fine soft, no ARTICLES. pee MUnEING BACH, PaRKER, 

quotations; Castilloa, no quotations. 3 __ _& Co. 
Rum—Jamaica, no quotations. 

Arrowroot—St. Vincent 

—T Batata—Venezuela block 
Demerara sheet 

\g iW. 

New York.—Messrs, Gitespre Bros, & Co., April on cae 
le UST, Cassava StTarcH— 

Coco-nuts.— 

Cacao—Caracas, 122c. to 12}c.; Grenada, 12c. to 12jc.; 
Trinidad, 11}c. to 12c.; Jamaica, 104c. to I1jc. ; 

Coco-nuts—Jamaica and Trinidad selects, $4200 to GorreE—Creole ’ 
$44-00; culls, $28-00 to $30-00." Jamaica and Rio 

Correre—Jamaica, %4c. to 114c. per th. Liberian 
GincER—16}c. to 20c. per tb. Daat— é 
Goat Sxins—Jamaica, $1°20; Antigua and}Barbados, $1°10 meen Dhal 

to $1°15; St. Thomas and St. Kitts, $1:00 to $1-10 
per th. E 

Grave Frvuit—Jamaica, $1°26 to $1°75. em 
Limes—$5°00 to $6°50. orassEs— Yellow ; 
Macre—27c. to 42c. per tb. Oxtons—Teneriffe L 
Nurmrcs—2le. to 22c. Madeira a wo 
Orances—874c. to $1°50, Pras—Split et Zz 
Prmento—5je. to 6c, per tb. Marseill = S 
Svuear—Centrifugals, 96°, 6°27c; Muscovados, 89°, 5°75c.; P arse} a & 5 

Molasses, 89°, 5°25c. all duty paid. ees ee. = = 
oTATOES—Nova Scotia = fea) 

Lisbon = 5 
Potators--Sweet, B’bados - eo 

2) 
Rice—Ballam a 

Trinidad.—Messrs. Gorpon, Grant & Co., February 23, Creole 
_ Tannias— 

1917, Yams—White 
Buck 

Cacao—Venezuelan, $14:00 to $14°25; Trinidad,”$17°28'to Suear—Dark crystals 
$17 -76. Yellow 

Coco-nut Or—$1°45 per Imperial gallon, White 
Correr—Venezuelan, 12$c. to 14%c. Molasses 
Copra—$7°25 per 100 tb. TimBER—GREENHEART 
Dxat—No quotations 
Ontons —$7°00 to $8-00 per 100 fb. Wallaba shingles 
Peas, Sprit—$10°00 per bag. 
Porators—English,$4-00 to $5:00 per 100 Bb. », Cordwood 
Rice—Yellow, $8°40 to $8°75; White, $9°26 per bag. 
Scegar—American crushed,no quotations. 
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Various METHODS | 
OF 

Tick DESTRUCTION 
ets ee ad . 

In the compilation of these notes, reference has been made to many sources of information, but particularly to an 
article which appeared in the “ Bulletin of the Jamaica Department of Agriculture,’ Vol. 1, Number'3, from CATTLE Ti<- 

which much of the following matter is quoted, almost textually. ers 4 

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 fail to be destroyed 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 tick 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 part of Tar to three parts 
of boiled linseed oil was recommended. In many instances the result of its too 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 the paint pot daubs a smear of the tick-dressing only 
on such portions of an infected animal as appear to him to be in pressing need of treatment; but to cope properly with the tick pest, every spot 
on the surface of every animal must be reached by the tick destroying agent. While a few score of engorged ticks are hastily brushed over on a 
cow’s flank or thighs, there may be hundreds of larval ticks all along the spinal region, on the poll, and in fact on all parts of the body, undergoing 
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 Cattle breeders keep to the tar brush, so long will the tick plague wax fierce and flourish. 

BRUSHING. Brushing with a tick-destroying wash represents a fairly efhcient means of treating tick-infested 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 ticks 
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 method, and will not solve the tick problem so as completely to abolish ticks on a property, 
because it is not capable of complete or perfect results, nor is it free from risk of injury to the animals treated. Many pen-keepers are entirely 
satisfied with their results from brushing, because they have not really made accurate observatio:s of the tick 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 cattle for a year or so. It consists in keeping the cattle 
off the infested pasture for a period of twelve months or more, until the young ticks are starved out. The cattle are taken from the tick-infested pasture 
and placed on tick-free land; before young ticks hatch from the eggs laid in this first tick-free field by the female ticks on the cattle when moved 
from the tick-infested pasture, the cattle are moved a second time on to another tick-free field. 

GRASS BURNING. If burning is done at the right time, it cannot fail to kill immense numbers of the young “seed” ticks ; but it is the common 
experience that ‘* burnt”’ pastures very quickly again become heavily tick-infested. TThisis due to the fact that the tick-eggs on the ground are not des- 
troyed, and no doubt many female ticks escape the 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 ticks, 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 cattle : but 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 
never 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 tick-destroying fluid is sprayed at them from the floor and from all possible angles by means of apump. There can be no doubt 
that, next to dipping, machine spraying is by far the best method of treating tick-infested stock ; but it is not by this means absolutely certain that all 
ticks will be destroyed, as, however ingenious the arrangement by which the wash is sprayed from “‘all points of the compass,” ticks 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 the employ- 
ment of a dipping bath, a spraying machine is by a long way the most efficient substitute. The machine manufactured by William Cooper & Nephews 
is the latest and cheapest form of Spraying Machine. 

DIPPING. The only really completely effective method of treating ticky 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 tick is brought into contact with the tick-destroying fluid, even if 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, but its low cost of operation, its 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 that the throroughness of 
the treatment under all conditions is practically assured, as it is not dependent, to any degree, on the care exercised by those in chargeof the work ; 
the cattle dip themselves. No other method can approach dipping in efficiency, and in this connection it should be remembered that, even if, by 
some other method, you kill 75% of the ticks, great and small, on your animals, you are only ‘* suppressing” the ticks, and are still far from solving 
the problem of complete eradication. A method that will kill 100% of the ticks is worth to a Cattle owner ten times as much as a method that 
will kill only 90%. The truth of this will be apparent after two years of faithful and systematic operations. With dipping, the efficient treatment 
of tick-infested Cattle becomes a verv simnle matter. and camnlete tick eradiratian hannmar + en-abile.- 

CEN ; 

COOPER’S CATTLE TICK DIP WEST INDIAN AGENTS: 

Has received the official approval of the following Countries: 8T. KITTS: oA a ee esc! G us Genpten toner a CA. 
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The Principles of Education. 

aD 

(oe HE time has arrived for 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 secondary 

education, and university and technical education. 

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 only 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 feelings. 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 wellas mental health, 

and education should be directed, by means of its 
disciplinary influence, 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 

must first of all be known to be there. 

characteristics 

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 classesi 

At the top come the people, not very numerous, of 

*A.C. Benson, C.V.O., on Literature and Science in 
Education, Journal of the Royal Society of Arts, December 22, 

1916. 
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strongly marked individual apacity and _ ability, 
who are exceedingly good at a variety of subjects. 

At the bottom are people who are clearly 

slow and dull, and find great difficulty in applying 
themselves intelligently to any subject. Then there 
isa 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. 

the 

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 good teachers. 
This. is because the public do not believe in edu- 

cation sutticiently, 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 

asin other professions. ‘Teachers are notoriously under- 

paid in the West Indies, both in secondary and primary 
education. Reform is needed in this direction, and if the 
public revenue will not allow of greater expenditure on 

edueation, then the number of schools or the size of 
the schools should be reduced by excluding from an 
intellectual education those people who do not possess 

the natural aptitude to benefit by it. 
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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 
result 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 human 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 im themselves are: of first 

importance. Scientific ideas and the cultivation of 
an orderly habit of mind are the things to be aimed at 
first. The 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 snould 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 mind. 

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 

1S not so in the better 

methods of detecting real aptitude for science, and 

better in the so that the best 

abilities and capacities may be set free to pursue 

their 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. 

much more;science schools as 

facilities universities 

own. bent. 

Our chief consideration in this article, how- 

ever, is general education; and it must be admitted 

that conditions in the West Indies fall very far short 
of the ideal. General 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 are irresponsible. It is there- 

fore important that the first aim of education, the 

training of the character, should be kept mm view 

and more attention given to enlightenment in con- 

nexion with ideas and ideals rather than mere 

instruction in book knowledge. 

MOTOR PLOUGHING. 

GovERNMENT ASSISTANCE TO TENANTS IN ENGLAND. 

The British Ministry of Munitions which owns a very 
extensive tract of fertile agricultural land, in connexion 
with a munitions factory in the north of England, is 
encouraving 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 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 community and although at 
first farmers were somewhat sceptical, they have 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 charge 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 paraftin, the consumption of oil being 
about 24 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 las 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 tractors will be of 
great 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 
Agriculture and Crown lands in the Seychelles for the year 
1915, 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 isan internal factor which has probably had an 
influence 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-nuts 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 years, 
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 coco-nut from Java, and the periodical 
flowering of it is also interrupted by lony periods of rest. 

In regard to varieties, variations in the yield of copra per 
1,000 nuts are being recorded from widely different localities 
in order to be able to classify the trees growing in all parts of 
Seychelles. In regard to selection, it is proposed on Govern- 
ment land to interplant at once trees selected for their large 
nuts although short in the number of female flowers, such as 
Ceylon varieties, toyether 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 OF 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 flabellifornis). This 
palm has thrived well. Seedlings set o1t in inferior soils 
where coco-nuts are handicapped have reached 7 feet 8 inches 
in three years. Althongh the palm does not grow quickly, 
it produces many different articles for local consumption and 
export. It is said that in South India and Ceylon no less 
than 801 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 that first of all 
the young root is cooked and eaten as a vegetable; the 
inside of the nut is also eaten: the leaf-stalks form palings 
for fences, while the leaf is used for thatching. Four kinds 
of fibre are obtained from the leaf-stalk; 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 Jaffna. 

It is possible that the cultivation of this palm might 
be suitable for certain districts in West Indian islands like 
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 Cireulur, April 5, 1917.) 
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DOWN THE ISLANDS. 

ITEMS OF LOCAL INTEREST. 
napa. Mr. J. C. Moore, Superintendent of 

Agric re, reporting for the month of April, states that 
work in the Experiment Stations was of a routine nature, 
while in the Botanic Gardens the principal operations consisted 
i ing nurseries, mulching hme beds and preparing 

yams. The condition of the staple crops was 
mal. The Agricultural and Commercial 

Ss surously pusking a campaign urging all 
wists having av: ailable land to extend the cultivation 
d provisions and cora as rapidly as possible. 

E 

reported 
Society 

of gr 
Committees of planters have been formed in several parishes, 
and the Governor has approved of the Agricultural Instructor, 
W.M Malins-Smith, devoting practically the whole of the 

or four months to active-work in this campaign, in 
h the local Comuuittees, and under the control 

il and C ercial Society. The temporary 
Mr. Smith’s services to the Department at this time is 

reyretted, but the urgency of the work he is 

jaali for it are considered sufficient 
the Department will endeavour, 

prevent the work in hand suffering 

Omr 

has been done during the past 
Grand Anse estate. A considerable 

hed and ridged for cane, and plants put 
r and February are making very good 

probable that a moter plough will be tried 
in the near future. 
mn for distributing seed corn, yams, and eddoe 

2 the Department has keen made. Stored seed 
2 good condition. Work contemplated 

ure cabinet and steam generator 
s fungus; continuation of the thrips 

pecti two estates for land settle 
and Prize-holdings Competition work in 
iacou. The weather during the month was 

lL high winds: rainfall at Richmond 

. W. N. Sands, the Agricultural Super- 
eport for month of April states that 

ot S and Botanic Gardens was 
ire. Plant distribution included eighty- 
ther was dry, and beyond the cleaning 

zand the harvesting of cane, arrowroot and 
was little to report. The corn mill at the 
orked continuously and the daily demand for 

ied the supply. The destruction of silk- 
Bull trees was continued in the Lee- 
listricts by the Agricultural Department. 

endent paid a,visit to the Grenadines 
ings of the inhabitants of Union and 

od problems and how to grapple 
i on the planting and marketing 

The owners of Mayreau 
— questions were discussed 
| holdings were visited at Union states and sma 

and Bequia. Mr. S. C. Harland, the Assistant Superintend- 
ant, was granted three months vacation leave as from 
the 50th, 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 Apml. Work consisted in repairing 
roads, weeding, manuring and pruning; grafting mangoes and 
budding oranges and grape-fruit, and spraying cattle. Plant 
distribution included 900 lime plants, 70 ornamental and 
decorative, 245 packets vegetable seeds. In the Botanic Gar- 
dens, pruning 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. Pablic 
meetings were held in Choisuel and Laborie in connexion with 
the proposed Government sugar factory at Réunion. 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 formed by His Honour the Administrator 
to enyuire and report under what conditions- natives of 
St. Lucia at Panama should be repatriated, ard what provision 
can be made for their useful employment in the Colony. The 
first meeting of this Committee was held on April 25, 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 Assistaut Agri- 
cultural Instructor has been appointed for the duration of the 
war. This ofjicer will reside on the Windward Coast and work 
the districts of Micoud and Dennery. The rainfall for the 
month was: at the Botanie Gardens, Castries, 1°93 inches; at 
the Agricultural and Botanic Station, Choiseul, -76 inch. 

pomiNica. 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 5 acres of land was 
cleared, for the extension of this station. Owing to dry 
weather conditions plant distribution practically ceased. 
A further consigoment 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 routine work was carried on in keeping 
the gardens in order. In his observations relating to 
staple crops, Mr. Jones states that an excellent caréme 
rop of cacao ripened rapidly during the month and ,ood 

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 im 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 mosith being only 47 inch. 
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MONTSERRAT. In detailing operations in the Experiment 
Stations during the month of April, the Curator, Mr. W. R. 
Robson, states that the cotton-breeding plot of twenty-five 
types was planted, as well as the cotton manurial 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 
1,250. In the Botanic Gardens the pineapple experiment 

’ plot had become hopelessly diseased by ‘wilt’, and was dug 
-out. Further spraying was necessary on the lime experiment 
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 crops, it is stated that 
-some districts had good showers and a considerable portion of 
the -cotton crop had been planted. General 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 purposes have run 
low and it has been necessary to import from neighbour- 
‘ing islands. The area planted by peasants will exceed that 
of any previous year. Latest sales of last erop were at 38d. 
‘The crop has much exceeded the estimate and will be over 
-300,000 i. 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 the Grove neighbourhood for disease, but no 
particular changes were observed. The rainfall at Grove 
Station for the month was 2°58 inches, total for the year 
1358 inches. The average rainfall at twenty-two stations 
in 1916 was 67°69 inches compare with an average of 
57-08 inches for the previous twenty-two years. Mr. Robson 
mentions that it is in contemplation to carry out experiments 
on the lime experiment plot in Belle field to decide the best 
manner of using Bengal beans as a cover for lime trees. 

antigua. During the month of April work in the Ex- 
periment Stations consisted in the reaping of crops on the 
various experiment plots. Plant distribution included sisal 
-815, henequen 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. Jackson states that during the early part of 
the month the young canes suffered sevgrely from drought—in 
‘fact a number of young plants died from tais cause. Cultivation 
of land was commenced on some estate2, 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 to believe that the area 
under cotton in Antigua will be increased during the coming 
season. During the month 979 fb. of cotton was purchased 
‘for the Antigna Cotton Growers’ Association, making a total 
to date of 7.247 tb. in round numbers. The number of 
-erates of onions shipped during the month for the same 
Association was 1 036, making a total for the season of 5,560. 
This is a record. Work in selecting cotton seed of pedigree 
strain for planting purposes was commenced. The weather 
for the first three weeks of the month was exceedingly 

-dry; during the Jast week good general rains fell. The 
rainfall for the month was 2°22 inches, for the year 
7-95 inches. 

Nevis. Mr. W. I. Howell, the Agricultural Instractor. 
-states that during the month of April the plots in the 
Experiment Stations were /all kept in good order, but on 

-aecount of the very dry weather no planting was done, and 
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the crops are suffering much from want of rain. Prepara- 
tion of the cotton demonstration plot was completed and. 
planting would commence as soon as enough rain. fell. On 
account of the dry weather the distribution of plants was 
very small and comprised cnly 163 bb. of cotton seed, 
2 tb. of Lima beans, and 2 Bb. of black-eye peas. Concern- 
ing staple crops, the reaping of the cane crop was still in 
progress, but the returns were poor, while maay of the fields 
were getting very dry. The young canes throughout the 
island were suffering very much from wantof rain, and in. 
many fields a fairly high percentage of the plants had died. 
A great part of the cotton preparation was made up bat on 
account of the very dry 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. Om 
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 the 
rains come. There was an acre plot of the best variety of 
sweet potato at the Experiment Station, which would all be 
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 curing- 
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. 

VIRGIN ISLANDS. Owing to unfavourable weather, 
little could be done in cultural work in the Experiment 
Stations during the month of April. The preparation of 
land for cotton was pushed on and general cleaning np work 
continued. The Curator, Mr. W. C. Pishlock, states that, 
due to the same cause, there was no distribution of plants 
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 coconut 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 te 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 during April, the 
total measured at the Station being 0°91 inch; the average 
for the month for the previous sixteen years was 247 
inches. The total rainfall registered from January 1 to 
April 30, 1917, was 5°97 inches as against an average of 
10-87 inches for the same period for the previous sixteen 
years. 

In a paper recently read before the Royal Society of 
Arts, Dr. J. A. Voelcker said that although certain crops 
like potatoes and fruit benefit largely from the application 
of potash, he did not regard the need of potash for general 
crop raising as being so urgent 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 
potash 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 atall. The 
action of this phosphitic manure would appear to need mora 
investigation. 
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COTTON. 

SEA ISLAND COTTON MARKET. 

Messrs. Wolstenholme and Holland, of Liverpool, 
write as follows, under date April 30, 1917, with 
reference to the sales of West Indian Sea Island 

cotton:— 

There is agood demand for Sea Island growths, and spot 
quotations are easily obtainable, viz:—Nevis Montserrat, 

Antigua and Anguilla, 41d. to 42d; Barbados, 42d. to 43d.: 
St. Vincent, 43d. to 44d.; Superfine, 55d. to 60d.; Marie 
Gallante 18d. to 20d. 

The Report of Messrs. Henry W. Frost & Co., for 
Sea Island cotton in the Southern States, for the 
week ending May 5, 1917, is as follows:— 

isLANps. This crop having been disposed of, the mar- 
ket will remain closed until the new crop comes in, which 
will not be marketed before next October. 

GEORGIAS AND rLortpAs, The market remains strong 
with the very limited offerings firmly held, at quotations. 

There was little done on the spot, the sales reported 
consisting largely of cotton shipped from the interior markets 
to be forwarded to mills on contracts previously made. 

We quote:— 

GEORGIAS ANI) FLORIDAS. 

Extra Choice & Fancy 70c =725c. landed, including war risk. 

Choice & Extra Choice 69¢c. = 71 fe. 5 - or 

Extra Fine «& Choice 67c. = 694¢. ” » as 

The unsold portion 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 200 bales to 300 

bales, and consists principally of the lower grades. 

The exports from Savannah for the week were, to 
Northern Mills 818 bales, Southern Mills & bales, and from 
Jacksonville to Northern Mills 253. bales. 

ACREAGE. There will be some increase in Carolina, 
about 10 per cent.; but in Georgia and Florida the increase 
is estimated at 20 to 25 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 do 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 is estimated the crop may turn ont 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 Growing Association was held at the 
Offices, 15, Cross Street, Manchester, on Tuesday the Ist 
instant. In the absence of the President (The Rt. Hon. 
the Earl of Derby, K.G.), Mr. J. Arthur Hutton occupied the 
Chair. 

Reference was made to the death of Sir William 
Houldsworth, Bart., 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. 

eg 

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 had been received from the Board of Trade 
with regard to the recommendations made by the deputation 
from the Lancashire cotton trade. This deputation took 
place 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 investigate the «question. 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 8.’ 

(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 te made. In view of this reply, it was not considered 
necessary at the present time to hold the meeting with the 
members of Parliament. It was resolved to approach the 
Employers’ Associations with a view to a conference being 
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 arrica, The purchases of cotton in Lagos to 
April 21, amounted to 5,066 bales, 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 received stating that 
there are 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 8,686 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 trom 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 seed 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. 

FINANCE. Attention was called to the large business 
now being conducted by the Association. The total value of 
the balance still unsold of the 1916 cotton crop from West 
Africa, Uganda, Nyasaland, 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 evtton in Liver- 
pool, in transit or in Africa, of £955,000. 

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 months 
means an increased cost to the Association of over £30,000. 

AGRICULTURAL CREDIT IN TRINIDAD 

AND DEMERARA. 

Recent issues of the Port-of-Spain Guzette have 
contained interesting reports concerning the present 
position in regard to agricultural credit in Trinidad 
and Demerara. 

A Special General Meeting of the Diego Martin Agri- 
eultural Credit Society in Trinidad was held at the Govern- 
ment School house on Sunday, May 6, 1916. Among 
avery large gathering were Messrs. E. B. Jago, Chairman; 
J. R. Blandin and Theodore Bernard, Trustees; E. C. Clarke, 
F, A. Taylor, Fenton Jeremiah, Superville, Pollard, Salandy, 

Juman, Cuthbert, Mercer and others;4vith Mr, E. H. Matthew, 

Secretary. The reading of the minutes of the last meeting 
was postponed—the books being in the hands of the Auditors. 
The Chairman said his first duty was to welcome the new 

members. As they were aware, the society had applied to 

the Registrar for leave to increase their membership by 

twenty-five, which application was granted, but he regretted 
to say that the work of selection was very difficult. They 
had received seventy-seven applications—all from most 
deserving people hence it was tough 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. ; 

GROUND PROVISIONS, 

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 and 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 diflicult position—they had asked the 
Government for lands, and having got it, they wonld 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 snited for ground provisions. 
In seconding this motion Mr. 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 express 
the society’s most grateful thanks to His Excellency the 
xovernor forthe very prompt manner he had dealt with 
their application for this land. and hoped if possible His 
Excellency would be pleased to offer at a pepper-corn rental 
lands at ‘Cameron Hill’ or ‘Canal’. 

After 
terminated. 

going through other business, the meeting 

AGRICULTURAL CREDIT IN DEMERARA, 

Judging trom the first report of the Loan Banks Coim- 
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 $611:25. 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 capital had 
increased to $7,133°94. These figures indicate an increase 
in capital between the dates of registration and Decem- 
ber 31, 1916, of %4,653:23, During the year thirteen 
banks applied and cbtained loans 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 Government. 
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 months. 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 are East Indians. These figures go 
to show that members of the black race are giving most 
encouraging support to the banks established in the different 
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 with 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 165. 

Two important articles on the Dominica green 
lime trade, and on research and the British cotton 
industry appear on pages 171 and 178, respectively. 

Insect Notes in this issue describe control measures 

against the Mediterranean fruit fly im Hawaii. 

Fruiting of the ‘Male’ Papaw. 
It isa well-known fact that the male and female. , 

flowers of the papaw are usually produced on separate 
trees, and that occasionally flowers possessing both 
characteristics (hermaphrodite flowers) arise in female. 
inflorescences. It has been further stated (Agricul- 
twral News, Vol. XII, -p. 25) 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 1914) reference is made to the 
fruiting of the ‘male’ papaw in that Province, which is. 
in confirmation of the fact that by 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 very rarely pro- 
duces fruit in the Southern portion of Queensland, it 
is by no means a rarity to see in the Northern districts, 
especially in the rich lands about Cairns, male trees 
bearing dozens of fruits which are produced at the end 
of the long flower-stems, and dangle like a number of 
bells from the top of. 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 
over 100 fruits on each branch. The same process was 
tried with other trees, but up to the date mentioned, 
only a few papaws had appeared. 

——_—P> <- 

Purchase of Rhodesian Maize by the Imperial 
Government. 
The Rhodesia Agricultural Journal, for February 

1917, has authority for stating that the British South 
African Company has been able to effect an agreement 
with His Majesty’s Government whereby the latter will 
accept, at the price ef 10s. 6d. per 203 th. gross, any 
quantity of the 1917 crop of maize, grades 1 or 2, offered 
fo. r., at any station in Southern Rhodesia. His 
Majesty's Government will find freight. No guarantee 
as to quantity 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 farming 
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 to how.the pro- 
spective surplus can be measured. Obviously export 
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 
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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 is expressed that the Imperial Government 
did not discriminate by a ditterence 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 likely to be put for milit- 
ary purposes. Moreover, it is also possible that 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 very 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 world’s markets when 
normal conditions return. 

The British Guiana Lime Juice Factory. 

The working of the Government Lime Juice Factory 
at Onderneeming, for the half-year, July to December 
1916, 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 1t 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 1915-16. 
A statement regarding the results for 1915-16, appears 
inthe Agricultural News, Vol. XV, No. 375, pp. 294-5 
(September 9, 1916). 

The total capital outlay on the Onderneeming 
factory has been $3,093. The ‘transactions for the 
half-year show a profit of $665 on a turn-over of $2,980, 
which is over 20 per cent. ‘The high price of £30 per 
pipe was obtained for the concentrated juice. The juice 
was reported on by 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 7°82 gallons per barrel compared 
with 8 gallons per barrel in St. Lucia. Concentration.— 
This ranged from 98 to 110°8 oz. per gallon compared 
with an average of 107 in St. Lucia. Sediment was 
lice. in 50. (St. Lucia, 24-3 in 100, second season's 
working.) Distilled oil.—This was 56 oz. per 100 gallons 
of juice compared with 80 oz. per 100 gallons of juice in 

- St. Lucia. ' 
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Tt is stated that the reason for the somewhat low 
results is to be found ia the quality of the fruit, which 
was rather inferior. Not only were the fruit in many 
cases totally unripe, but the presence 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 sincere 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. 

a 

The Production of Onion Seed. 
The production of onion seed isa 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 difticulty experienced, 
and according to the Rhodesia Agricultural Journal 
for February 1917, the following is the method empley- 
ed:— 

‘Practically all the onion seed used in this country 
is imported, and prices vary from 16s. to 33s. per Ib. 
The question of growing our own seed is worthy 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 14 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 

HAWAII. 

The Mediterranean fruit tly (Ceratetis capitata, Wied.) 

has for many years been known as a pest in the Mediterranean 

countries, in different’ 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 1915 it was 

reported from Madagascar for the 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 capitate gained entrance into Hawaii from 

Austraha 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 is known to be 

prevalent throughout the more important islands of the 

Hawaiian group. Its host plants in those islands now 

number upwards of seventy, and it has practically stopped 

the growing of all frnit except pine-apples and bananas, and 

afew 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-laden peel of green 

though mature fruit. Even ripe 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 bananas, 

provided that the bunches are packed in accordance with the 

demands of the trade and the Federal regulations. 

The ability of this fruit Hy to exist in many wild fruits 

as well as cultivated varieties makes it a particularly dificult 

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 by the most rigid inspection 

which has frequently intercepted fruits from Hawaii infested 

with the maggots of this fruit fly. The conditions both in 

California and Florida would seem to be far from ideal for 

the establishment of Ceratit/s capitata in those countries, 

since the unsuitability of the climate, the comparative 

scarcity of its wild host plants, and the well organized 

inspecticn 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 systematie‘eampaign against it, and 

it may be of interest to give some of the main features of 

the war which still continues without ceasing. 

PLY, IN 

CONTROL MEASURES, 

As soon as it was discovered that the Mediterranean 
fruit Hy was present in Hawaii, the local Board of Agricy)- 

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 different oils. Further trials with kerosene, the 

most attractive of these oils, showed that out of every 

thousand fruit flies canght 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. 

POISONED BAIT SPRAY. 

The -Mally poisoned bait spray, which has been used 

with good effect in South Africa, was tried extensively by 

the Severins. ‘This spray consists of a mixture of 2) Db. of 

sugar, 3-5 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. 

PARASITIC ENEMIES, 

Meanwhile it had been decided to try and introduce some 
of the parasites which are so effective against Ceratites capetuta 
in Africa 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 ted 
Mr. Giffard, the President of the Hawaiian Board of Agricul- 
ture and Forestry, to ask him to search for the parasites of 
the fruit fly and introduce them into Hawaii. 

Silvestri left in July 1912, and after visiting those parts of 
Africa where the fruit fly was prevalent, returned to Honolulu 
by way of Australia in May 1913. He brought with him 
from West Africa 300 specimens of Gralesus silvestr 27 and 500 
specimens of Dirhinus giffard:, both pupa-parasites, and a very 
few specimens of the larval parasites Opius perproximus, 
O. humilis, and Diachasma tryoni. These parasites were 
bred continuously during the journey, and on arrival in 
Honolulu were turned over to Fullaway and Bridwell. 
The two pupa-parasités, although received and subse 
quently liberated in large numbers, have appearently ot 
yet become established, while two of the larval parasites 

O. humilis and UV. tryoni have spread rapidly from a very 
small beginning. O. penpreximus failed. 

A subsequent expedition to West Africa by Fullaway 
and Bridwell resulted in the discovery and introduction into 
Hawaii of two more larval-parasites, Tetrastechus gi ffurdi 

and Diachasma fullawayt. 
There are now four parasites 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 
uumbers of parasites has led to the adoption of simple 
inethods 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 are 

conducting experiments connected with the biology and 
control of this fruit tly in Hawaii, that while all four species 
of parasites attack only the medium and well-grown larvae, 
three of them, 0. humilis, D.tryoniand D. fullawayz, are most 
active in parasitizing the mature larvae while the host fruits 
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are still attached to the trees. 7’. giffardi, on the other 
hand, parasitizes larvae in fallen fruit to a much greater 
extent than any of the others, and it is thought that this para- 
site will prove most useful in supplementing the work of the 
other three speeies of larval-parasites, The data published by 
Back and Pemberton show that all four parasites have 
successfully established themselves and already promise to be 
an important factor in the control of Ceratitis capi/ata 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 shippers have been 
published in the Dominica 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. Inthe interest of the 
trade the best means of preventing the exportation of bad, 
immature, and ripe fruit, would be to suggest to al] 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 New York. 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 
suggested that clippers should be used, instead of the fruit 
being torn from the trees. 

Shippers should avoid leaving the packed limes in the 
Sun or rain, nor should they cover the packages with tar- 
paulins several days before the limes are shipped. The fruit 
should be stored in a ccol and dry place pending the arrival of 
the steamer,and all limes should be allowed to cure for at least 
forty-eight hours before they are wrappel 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 demaud 
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. eles a¥ 

A reference to the future of the Dominica green lime 
trade with New York will be found in the Aygricu’tural 
News for March 10, 1917, p. 73. 

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. 
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SOIL PROTOZOA AND SOIL 
STERILIZATION. 

An exhausitive review of investigation in soil protozoa 
and soil sterilization, by N. Kopeloff and D. A. Uoleman 
appears in Sow Science, (Vol. III, No. 3). It is held that 
Russell 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 ot direct 
stimulation, Hiltner and Stérmer’s theory of indirect stimu- 
lation, Pickering and Schriner’s chemical explanation of the 
problem and Greig-Smith’s bacterial toxin hypothesis, all of 
which require, in the opinion of the reviewers, 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. Further, 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 #yperiment 
Station Record (Vol. XX XV, No. 8) is a note on the results 
of experiments conducted at the University of Wisconsin 
with the object of investigating the etfect of heated soils on 
plant germination and growth. Most of the seeds experi- 
mented with were found to be susceptible to the injurious 
action of highly heated soils. The action apjears 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 250° C. was found 
to be the most critical temperature in all the soils used. At 
this temperature seed germination was most strikingly retard- 
ed. Itis interesting to learn that the ammonia content of 
the soil increased proportionately to the temperature of 
heating up to about 250°. The increase in ammonia was 
accompanied by a decrease in nitrates, which were prac- 
tically non-existent 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 plast growth, especially soils heated 
between 150° 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 Huperiment Station Lecord (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 (Theobroma Cacao) together with the related 
food tree Trihoma bicolor. 

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 
Until 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., 159, 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 Agricultural 
Journal, for February 1917, it is stated that the prices are 
now as follows: first class bacon pigs 44d. per Ib. live weight, 
second class bacon pigs 4d. per lb. live weight, delivered at 
the factory Salisbury. 

The need for further experimental work with palm 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 quantity has been railed to Hull from Liverpool. 

A note appears in the /yroceedings of the Agricultural 
Society of Trimidad and Tobago, for February 1917, to the 

effect that members of that Society in common with 
agriculturists throughout the West Indies have greeted 
with sincere pleasure the news of the new honour conferred 
by His Majesty upon the Imperial Commissioner of Agricul- 
ture, and heartily congratulate him upon this well-merited 
distinction. 

Notwithstanding the disease which has been causing loss 

amongst cacao in Keuador, the crop for 1916, says the /ro- 
ceedings of the Agricultural Scciety of Trinidad and Tobago, 
exceeds that of the previous year, being 98,054,892 quintales 
against 71,578,503 quintales in 1915. It will be remembered 
that Guayaquil cacao fetches the highest price on the London 
market, possessing certain special properties in regard to 
strength and aroma which put it more or less in a class by 
1iselz. 

Until 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 order as follows: kamala, croton oil, aloes, 
yamboge, and linseed oil. To produce purgation in the 
camel as much as |} to 2 hb. of magnesium sulphate has to 
be given. 

Yields from the sdestructive distillation of certain 
hardwoods is the subject of Bulletin No. 508, 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 
als» gave high yields of acetic acid and alcohol. 

A very instructive paper was recently read before the 
toyal Society of Arts by Sir. C. Pardie Lukis, Director-Gen- 

eral, Indian Medical Service, on Opportunities for Original 
Research in Medicine in India. In the discussion following 
the reading of the paper, Sir Patrick Manson suggested that 
more use should be made of native Indians 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 associated. 

Published in the St. Lucia Government Gazette for 
March 7, 1917, is a draft amendment of the Agricultural 
Credit Societies Ordinancé 1915. It is suggested that section 
8 of the principal Ordinance should reaa: ‘The number of 
members of a Society may, however, in special cases, be 
imereased to such number as the Governor-in-Council may 
deem advisable.’ It is also proposed 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 Professor J. B. Harri- 
son, C.M.G., the Hon..'B. E. Brassington, and Messrs. A. A. 
Thorne, F. KR. and C J. Maggs, has been appointed to 
consider and report to the, Demerara Government with 
respect to a reconimendation made by the Flour Sabstitute 
Committee that a sum of $15,000 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 

Barbados Agricultural Reporter, May 25, 1917.) 

During the nine months ended December 31, 1915, the 
pests proclaimed during the year in Trinidad were: locusts, 
rhinoceros beetle (Strategus aloeus, L), and gru gru beetle 
(Rhynchophorus palmarum, L.). Seventeen notices relating 
to parasol ants (Atta cephalotes) 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 Applied Entomology, Series A, March 1917.) 
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RESEARCH AND THE BRITISH COTTON 

INDUSTRY. 

At the end of July of last year, at the instance of the 

Advisory Council of the Committee 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 interested in Textile 

Research was called by the Lord 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. Atan 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 

interests 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 Exchequer. 

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’ Association, Ltd ); Dr. W. Lawrence 

Balls (Late of the Khedivial Agricultural Society of Egypt 

and the Egyptian Ministry of Agriculture); Messrs. T D. 

Barlow (Messrs Barlow and Jones, Ltd.); F. W. Barwick 

(Manchester Chamber of Commerce ‘Testing House); Stanley 

Bourne (Cotton Doubler, representing the Nottingham 

Chamber of Commerce); Lindsay Cropper (Messrs. 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. Joshua 

Hoyle & Sons, Ltd.); Alfred J. King (Bleachers’ Association 

Ltd.); Kenneth Lee (Messrs. Tootal Broadhurst Lee Co., Ltd.,; 

J. H. Lester (Late of the Manchester Chamber of Commerce 

Testing House); James Prestwich (Federation of Master 

Cotton Spinners’ Association); Fred. J. Smith (British Cotton 

& 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 tem. 

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, knitting, 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 RICH 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 much more than at 
another. This is particularly so with rice. Hence 
the investigations of Mr. Jatindra Nath Sen, M.A.. of 
the Agricultural Research Institute, Pusa, India, into 
the assimilation of nutrients by the rice plant are 
important and help usin connexion with manuring. 
The following is the summary taken from Bulletin 65 
(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 exhibits a steady 
and continuous decrease from the first to the last period of 
growth, the 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 
expense of the other parts of the plant. 

The assimilation of nitrogen, phosphoric acid and 
potash by the plant is fairly complete by the time flowers 
appear. Hence enough plant-foods must be available for the 
plant during the early stages. 

There does not happen any migration of the absorbed 
nitrogen and potash back into the soil. 

When there isa yield of 900 tb, dry grain, the soil suffers 
a depletion of 29°33 Ib. nitrogen, 9°64 tb. phosphoric acid and 
49°69 Ib. potash per acre by the removal of the grains and 
straw. 

The 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, St. Lucia, Dominica and 
Antigua for 1915-16, of the new plants introduced 
during that year into the different islands. 

ST. VINCENT, 

Seeds of the Tung or China Wood Oil plant (Aleurites 
Hordii) 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. 

Dolichos Hoseii, a strongly growing legume used for 
Zreen-dressing purposes from the Federated Malay ‘States 
was another importation. 

From the Agricultural Superintendent, Antigua, a supply 
of the Barbuda white Lima bean (Phaseolus /wnatus) was 
obtained for experimental planting. 

The Imperial Commissioner supplied a sample of Argen- 
tine Indian corn (maize) as sold at Barbados. The corn was 
bolder and brighter than the ordinary native unselected 
St. Vincent corn. 

From the Forest Officer, Trinidad, seeds of the Burmese 
Bamboo \Cephalostachymum pergracile) were received, but 
unfortunately the seeds failed to germinate, as did also seeds 
of Juniperus cedrus, received {rom the Imperial Commissioner. 

A collection of water-lilies from the Royal Botanic Gar- 
dens, Kew, was received and planted out. 

ST. LUCIA; 

Seeds of Kokia Rockii, an interesting plant closely related 
to the cotton plant, and a native of Hawaii, were received 
in April. Four plants have been raised and at present they 
appear to be thriving, being a foot in height and making 
strong growth. 

Six plants of the Mangosteen (Garcinia Mangostana) 
were obtained from the Curator, Botanie Gardens, Dominica: 
this will ena le this delicious Eastern fruit to be planted in 
various parts of the island with a good chance of its becom- 
ing established and so forming a valuable addition to our 
present collection of fruits. Plants of three new varieties 
of grapefruit 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 (Semecarpus anacardium). The juice of 
this is mixed with quicklime and then used for marking 
linen. 

Jak-fruit (Artocarpus integrifolia). A large tree, native 
of South India, bearing very large fruits often 
weighing over 100 Tb, each. This fruit forms a very 

important article of food with the natives and is 
relished by many Europeans. 

Bilimbi (Averrhoa Bilimbi). A small tree bearing acid 
fruits 3 inches long;it is used in pickles and pre- 
serves, and makes excellent jam. 

Honduras Mahogany (Swietenta macrophylla). Valuable 
timber tree. ‘ 

Ceylon Spinach (Basella alia), A slender climber with 
succulent stems and leaves which may be used as 
spinach. It ts extensively cultivated in Ceylon 
where it is relished by Europeans. This should 
prove a valuable addition to the vegetables of the 
island. 

Brunfelsia 
flowers. 

Copaifera officinalis. Yields Copaiba resin. 
Peltophorum ferrugineum. A handsome foliage tree 

bearing sweet-scented rusty yellow flowers. 
Ficus nitida. Evergreen tree of Barbados. 
Fig (Ficus Carica). A small spreading fruit tree, 

native of Turkey, known locally as the ‘French Fig’. 
Orchid Flower tree (Monodora tenuifolia). Profusely 

flowering tree bearing large orchid-like flowers. 
Pandanus Baptista from Dominica. Ornamental. 
Cassia nodosa. A beautiful flowermg tree bearing 

a profusion of bright pink and rose-scented flowers 
during May and June. 

Norantea guianensis, A brilliant flowering shrub. 
Bead tree. (Adenanthera pavonina). Produces bright 

searlet seeds used for necklaces. 
Albizzia Lebbek, A procera,and A. stipulata from India. 

Flowering shade trees. 
Prosopis juliflora trom India. 
Camphor (Cinnamomum Camphora) from Japan; yield- 

ing by distillation of the leaves the comphor of 
commerce. 

americana. Ornamental shrub, yellow 

DOMINICA, 

Twelve seeds of Pouterta suavis, a fruit of Uruguay, 
were received from 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 Aew Bulletin, No. 9, 1906, as being 
a splendid evergreen tree which bears a pear-shaped fruit 
having an extremely agreeable taste and possessing a finer 
scent than a ripe pine-apple. 

Two plants of the Jaboticaba (Myreiaria cauliflora) were 
received from the United States Department of Agriculture, 
in exchange for seeds of the Mangosteen (Garcinia Wangos- 
tana). It is hoped that this, the favourite fruit tree of the 
Brazilians, will be found ‘to succeed in Dominica. Mr. Wilson 
Popenoe, of the United States Department of Agriculture, 
writes of this tree as follows: ‘Among the many interest- 
ing indigenous fruits of Central aud 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 wnusual 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 mango trees were added the varieties 
Haden and Mulgoba, which were obtained from the United 
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 
Dominica, 
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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 West 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 (Macadamia 
ternifolia) was raised from seeds received from the Botanic 
Gardens, Trinidad, during 1914. This has been planted out 
for trial. 2 

No success has attended the efforts to establish the 
Brazil Nut (Bertholetia excelsa), 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 Zabucujo). 

The two trees of the Litchi (Mepheliwm 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. 

ANTIGUA, 

Some few plants of interest were received from various 
sources during the latter end of the period under review. 
Among these may be mentioned the African Mahogany 
(Khaya senegalensis), the Indian Olive (Futranjiva Rox- 
Zurghi'), and the Litchi (Wephelium Litch). 

Seed of the Litchi has several times been imported into 
Antigua, but efforts to raise the plants have never been suc- 
cessful. This isa celebrated Chinese fruit, and is said to 
possess a delicious sub-acid flavour. 

Seeds of Dolichos Hosevi and Juniperus cedrus were 
‘received from the Commissioner of Agriculture, but no plants 
were raised from them. 

Seeds of Nokia Rockii were received from the United 
States Department of Agriculture, and although they ger- 
‘minated well, the young plants died when about 6 inches 
high. 

Seeds of Indigofera sumatrana, I, longeracemosa, Muc- 
una sp., Crotalaria Mussaii, Clitoria cajanifolia, and 
Tephrosia Vogelii were received from the Commissioner of 
Agriculture. These plants are useful for green-dressing 
purposes, and it is hoped that sufticient plants will be raised 
from each to give them a trial in Antigua. 

The interesting plant Ficus 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 following embodies a review (in the 

International Sugar 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 1914, 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 make us, 
eventually, more or less independent in future of outside 
supplies. 

There have been some curious imaginings as to whence 
the British 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 speculating, like Mr. Harold Hamel 
Smith in a book, just published, on our being able, in some 
happy future to rival Java and Hawaii in their phenomenal 
crops, producing an average of more than 4 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 irrigation, which brings not only water but alsoa 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 toa 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 
Islands 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 go ahead, not only, it 
is to be hoped, with energy, but also perhaps with suflicient 
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. 

West Inpra COMMITTEE CIRCULAR, 

April 19, 1917. 

ARRowRrooT—44d. to bsd. 
Batata—Block, 3/34 to 3/5; Sheet, 3/8 to 5/114. 
Brzswax—No quotations. 
Cacao—Trinidad, 82/- to 85/-; Grenada, 65/- to 81/-; 

Jamaica, no quotations. 
Corrze—Jamaica, 62/- to 63/-. 

Copra—£43 10s. : 
Corroy—Fully Fine, no quotations; Floridas, no quota- 

Barbados.—Messrs. T. S. Garraway & Co., May 16, 

OUT 

ARRowRoot—$6'U0 per 100 Th. 
Cacao—$13'00 per 100 ib. 
Coco-nuts—$26°40 husked nuts. 
Hay—No quotations. 
Manvres—Nitrate of soda, no quotations; Cacao manure, 

no quotations; Sulphate of ammonia, no quotations. 
Mo tasses—No quotations. 
Ontons—$8°50 to $9-00. 
Peas, Sprit—$10°00; Canada, no quotations. 
Potatores—No quotations. 
Rice—Ballam, $9°50; Patna, no quotations; Rangoon 

no quotations. 
Sucar—Muscovado centrifugals, $4°75 to 35°00. 

tions; West Indian Sea Island, no quotations. 
Frvir—Bananas, £21 per ton; Oranges, no quotations. 
Fustic—No quotations. 
Grycer—Jamaica, no quotations. 
Isryctass—No quotations. 
Honty—Jamaica, no quotations. 
Lote Jurce—Raw, no quotations; concentrated, no quota- 

tions; Otto of lime (hand-pressed), no quotations. 
Locwoop—No quotations. 
Mace—1/3 to 2/-. 
Nvutrmecs—1/1% to 1/6. 2 

British Guiana.—Messrs. WietiInc & RicutTer: Messrs, 

SanpBacH, PaRKER & Co. 

Pimento—4id. : 5 7 _. |Messrs. Sanp- 

eine ae fine hard, 3/14; fine soft, no quotations ARTICLES. er anne BACH, Parxepr, 
Castilloa, no quotations. Lis |e i MICOR 

Rem—Jamaica, 4/9 to 5/3. } 

ArRrowroot—St. Vincent 

a Batata—Venezuela block 
Demerara sheet 

New York.—Messrs, Giuesprze Bros. & Co., April oo eee 

11s TOU. Oassava STancH— 
Coco-nuts — | 

Cacao—Caracas, 12%c. to 12}c.; Grenada, 12c. to 12jc.; | 
Trinidad, 11ljc. to 12c.; Jamaica, 104c. to 11}e. : 

Coco-nuts—Jamaica and ‘Trinidad selects, $42°UC to CorreE—Creole : 
$4400; culls, $28-00 to $30°00.: Jamaica and Rio} 

CorreE—Jamaica, 94c. to 114c. per fb. Liberian 
Grncer—lb6}c. to 20c. per tb. ad 
Goat Sxrss—Jamaica, $1°20; Antiguaand Barbados, $1-10 Green Dhal | 

to $1°15; St. Thomas and St. Kitts, $1°00 to $1-10 } 
per fb. 

Grape Fruit—Jamaica, $1°25 to $1°75. Eppozs— . 
Lires—$5:00 to 86°50. Motasses— Yellow 
Macz—37c. to 42c. per fb. Oxtons—Teneriffe L 
Nurmecs—2le. to 22c. Madeira A al 
Orances—87he. to $1°50. Peas—Split = Z 
Pimento—djec. to 6c, per tb. Marseil = — 
Sccar—Centrifugals, 96°, 6:27c; Muscovados, 89°, 5‘7ic.; Pia ie Se > 

a co Fo) ~ NS— © Molasses, 89°, 5°25c. all duty paid. Pamicons—Nova-Sooud > = 

Lisbon = ip 

Porators--Sweet, B’bados S > 

Rice—Ballam a 

Trinidad.—Messrs. Gorpox, Grant & Co., May 18, Creole 
2 F Tannias— 

1917, Yams— White 
Buck 

Cacao—Venezuelan, $12-00 to $12°50; Trinidad, $11°50 to Svear—Dark crystals 

$12°00. Yellow 

Coco-Nut Ort—$1°27 per Imperial gallon, White 
CorreE—Venezuelan, l(c. to 11e. Molasses 
Copra—No quotations. TimbeER—GREENHEART 

Daat—No quotations Le ; 
Ontons—$1°00 per 100 tb. Wallaba shingles 
Pzas, Sprit—$10-00 per bag. 
Porators—English, $8°00 per 100 tt. »,  Cordwood| 

Rice—Yellow, $10:00 to $1050; White, $6°50 per bag. 
Scear—American crushed,no quotations. _ 
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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 1s. each. Post free, 1s. 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. 
Volume XV, No. 4. 

(III, 2. IV, 3; and V, 2 and 3 are out of print.) 
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. 
experiment work on sugar-cane and manures, the full official reports of which have only a limited circulation. 
issued up to the present time is eighty-two. 

Suear Iypusrry. 

' 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 4d. each. 

Seedling Canes and Manurial Experiments. at Barbados, 
in 1903-5, No. 40; in 1904-6, No. 44;in 1905-7, 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 1905-6, 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 1912-15, in 1913-14, price 1s. each. 

They contain, amongst other subjects, summaries of the results of the 
The number 

Those mentioned in the following list are stillavailable; the rest are out of print. 

GENERAL. 

(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 School Gardens, Fourth Edition. 
(71) Insect Pests of the Lesser Antilles. (Handbook). Price 

(unbound) Is. 3d. Bound in cloth, 2s. 3d. 
(72) Lime Cultivation in the West Indies. (Handbook). Price 

(unbound) 9d. Bound in cloth, 1s. 8d. 
(73) Root Borers and other Grubs in West Indian Soils. 

Price 6d. 
(74) Cotton Cultivation in the West Indies. (Handbook). 

(unbound) 9d. Bound in cloth, 1s. 8d. 
(75) Insect Pests of Sugar-cane in Antigua and St. Kitts. 

Price, 67. 
(76) Indian Corn. Price 4d. 
(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) Agricultural Resources of St. Lucia. Price 3d. 
(82) Indoor Gardening for Schools. Price 6d. 

Price 

The above will be supplied post free for an additional charge of 4d. for the pamphlets marked 2d.; 1d. for those 
marked 4d. and for Nos 
and for No. 72, 2d. 

The 
The ‘ Agricultural News’ contains 

73 and 75; 14d. for Nos. 40, 

‘AGRICULTURAL NEWS’: 
extracts 

44, 49, 59, 62,63, 67 and 74. Postage for No. 71, 4d. 

A Fortnightly Review. 
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 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. Dutau & Co., 37, Soho Square, W. Grenada: Messrs. THos. Lawtor & Co., St. George. 
West Inpia Committee, 15, Seething Lane. St. Vincent: Mr. J. D. Bonavig, ‘Times’ Office. 

Barbados: Apvocate Co, Lrp., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Nrvss, Botanic Station. 
Jamaica: THe Epucationat Supply Company, 16, King Dominica: Mr. J. Rt. H. Bripgewarer, Roseau. 

Street, Kingston. Montserrat: Mr. W. Rosson, Botanic Station. 
British Guiana: Tur Arcosy Co., Lrp., Georgetown. Antigua: Mr. S. D. Matone, St. John’s. 
Trinidad: Messrs. Murr-MarsHat & Co., Port-of-Spain. St. Kitts: Toe Brste AND Book Suppty AGENcy, BasseTERne 
Tobago: Mr. C, L. Pracemann, Scarborough. Nevis: Messrs. Howett, Bros., Charlestown. 

Canada: Lewis W. Cremens, 81, Yonge Street, (Royal Bank Building) Toronto. 



Vor. XVI, No: 394. THE AGRICULTURAL NEWS. JuNE 2, 1917. 

THE BEST MANURE FOR COLONIAL USE 

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

APPLY TO LOCAL AGENTS OR DIRECT TO;:— 

The Anglo-Continental Guano 

Works, Itd. 
Dock House, Billiter Street, London, E.C. 

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

JUST ISSUED. | 
WEST INDIAN BULLETIN, Vol. XVI, No2) BORDEAUX MIXTURE. 
Containing the following papers:—Note on the Recovery of Fr . Ds ‘ee tock 
Sugar at Gunthorpes Factory, Antigua, 1905-16 by Cr use in Meo: We -Stoce 
Sir Francis Watts, K.C.M.G., D.Se.; The Identity of 
Fibre-Agaves, by Professor L. H. Dewey (with a key to| SULPHATE OF COPPER: 

Sisalanae in the West Indies by William Trelease); On the | Bordeaux is recognized as the best mixture for destroy- 
Taveriiance of the’ Number of Teeth in Bracts of Gossypium, ing fungous pests on the rind of the cane plant prior to 
|by §.C. Harland, B.Sc.; Note on the Significance of the planting. 
Results obtained in the Dominica iMarurial Experiments | z : ae 
with 1 Cacao, by W. R. Dunlop; The Characters of certain | Assure a good spring, by using this mixture, 
Soils in the Area Devasted by the Eruptions of the Soufritre' Tg be obtained from 
F 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- THE 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 Disease, by W. Nowell, D I.C.; Poisonous aa WHITE PARK, 

in the West Indies, by W. R. Dunlop. 
PRICE 6d. each. — POST FREE 8d. Sie peat 

DE PARTMENT PUBLICATIONS. 
| HANDBOOK SERIES. 
|Insect Pests of the Lesser Antilles. Pp. 210, Figs. 185. Price (unbound) 1s. 3d, 

Bound in cloth, 2s. 3d. 

Lime Cultivation in the West Indies. Pp. 136, Figs. 17. Price (unbound)j9d. 
Bound in cloth, 1s. 8d. 

Cotton Cultivation in the West Indies. Pp. 118, Figs. 35. Price (unbound) 91. 
Bound in ecloch, 1s. 8d. 

Printed at Office of Agricultural Reporter, 4, High Street, Bridgetown, Barbados, 



. 
ait 

~VolXVI. No. 395.] SATURDAY, JUNE 16, 1917. _ [ 

fm WM. S.. Fi 
MAIL, PASSENGER & GARGO SERVICES 

FROM THE 

WEST INDIES 
4 TO PORTS OF CALL 

ITHE UNITED KINGDOM Azores. 
f St. Vincent, St. Lucia, Dominica, 

|\CANADA , Montserrat, Antigua, St. Kitts, 
| Bermuda, Halifax, N.S8., & St. John (N.B.) 

(DEMERARA & PARAMARIBO | Grenada & Trinidad. 

r | ( Trinidad, Puerto Colombia, 
|'PANAMA CANAL & PACIFIC PORTS |= ;Cartagena, Colon, Panama, 

| | Callao, Iquique, Antofagasta & Valparaiso. 

IREGULAR MAIL, PASSENGER AND CARGO SERVICES FROM THE 
UNITED KINGDOM TO 

BRAZIL, URUGUAY & ARGENTINA 

Via Spain, Portugal, Madeira & St. Vincent 

MOROCCO, CANARY ISLANDS & MADEIRA, 

STRAITS SETTLEMENTS, HONG-KONG, CHINA == 

& JAPAN. i 

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. 



THE AGRICULTURAL NEWS. 

Do CaTTLe Ticks AFFECT 

HIDE VALUES 

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. 

CATTLE TICK 
FEMALE 

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 s break 
in the grain of the finished leather. This occasions aserious 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 with 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 centsa 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. 

“Tt 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 ave the cause of very heavy loss in a number of different ways, but the letters which follow show how serious is the leakage of profit arising from 
Tick Damage to Hides. 

Ticks Reduce Value 33% 
“Cattle Ticks havea very deteriorating effect upon hides and calfskins, 

particularly calfskins. We do not buy many Southern hides or skins on 
account of the ticks, but when we do get some here we are obliged to sell 
them for No. 3 stock at about one-third less price than good Northern 
stock free from ticks. This does not apply so much to heavy hides for sole 
leather purpose but for all light hides and calfskins, it renders them 
altogether useless, for all kinds of leather.” JOHN MILLER & Co. 

i 
Price 2c. to 24c. Lower 

“In regard to cattle ticks, they damage the hides so badly that very 
' few of them can be sold in this market; and when they are, the price is 

} to 24 cents. lower than price of our Northern and Western hides. 
eduction is largely due to tick damage, though partly to poor take- 

off. I handle very few Southern hides on account of ticks.” 

J. M. BOND. 
‘Value Reduced 2c. per lb. 

“The Southern hide, which is generally a ticky hide, is sold in this 
market at about 2c. a pound less than similar hides free of ticks.” 

BOLLES & ROGERS. 

Ticky Hides Worth 10% Less 

“We 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 tl yntain so many c: ticks. These ticks show an abrasion 
upon the of the hide. In er words, we cannot make smooth 
grain leather out of hides with ticks in them and we regard Southern 
jhides with such imperfections rth fully ro per cent. less than from 
districts where there are no ticks, , H. ELKAN & Co. 

Damages 2c. to 2}c. per lb. 

“As 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 2}c. less 
in value. 4 : 

In general a Southern hide has not the value of a Northern, Eastern 
or Western hide, even if they are not ticky they are entirely of a different 
nature, too thin and spready.” GUS DREYFUSS 

Reduce Value Ic. per lb. 
“Re the effect of cattle ticks upon the price of Southern hides. aneY 

e the grai the hide to a very large extent, and reduce their value 

HUES ES PGE ISAAC WEIL & SONS. 

Worth !c. to ic. Less per Ib. 
“Fy : erience we have found that ticky hides are ate inferior 

stock, originating from points outside of the South, 
* exception, are very averse to take hides of this descrip- 

‘ them reduce prices a full half to a cent a pound.” 

ADLER & OBENDORF. Inc. 

to o 
and ta 
tion, and in 

Tick Damage 1 to 2c. per lb. 
“Ticky hides from the Southern States are certainly an inferior article 

to the quality that is produced in the North. The difference in pric “S 
according to the season and weights, but the damage done by the tick 
probz ably amounts to Ic. to 2c. per pound, or from 50c. to $1.00 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, Inc 
Damages Ic. or More per Ib. 

“Cattle ticks 
from Southern pc 
Ic. a pound of No 
while on upper | 
there is even a 

are a very serious defect on hides, and the hides we buy 
s, where the cattle run ticky, do not bring w t 
hern hides, for certain grades of heavier leathers, 

ner that comes out of calf kip and light cow hides, 

spread in price.” LAPHAM BROS. & Co. 

Ticky Hides make Poor Leather 

“Ticky hid , or Southern hides, dc not sell for as much money as the 
Northern hid These ticky hides, vihen unhaired, are all spotted and 
make a very pc 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 the leather and are cause of 

considerable loss in value, I should think fully 3c. to 4c. per 1b.; on an 
average Ic. to 2c. per Ib. would bea fair difference, I should say, on the 

eee bien FRANCES M. POTTER 
ee ETE 

COOPER'S CATTLE TICK DIP 

fas received the official approval of the following Countries: 

Uaion of South Africa, Northern Rhodesia, Brazil, Basutoland, 
Nyasaland, Swaziland, Southern Rhodesia, Madagascar, 

@ritish East Africa, German East Africa, Portuguese East Africa, 

Portuguese West Africa, Egypt, Argentine Republic, Queensland. 

United States of America, New South Wales, 

Northern Territory of Australia. 

WEST INDIAN AGENTS: 

ST.KITTS: S. L. Horsford & Co. ANTIGUA: Bennett, Beysee @ Ce, 
JAMAICA: D. Henderson & Co., Kingston. 

GRENADA: Thomson, Hankey & Co. 
BARBADOS: Barbados Co-operative Cotton Co., Ltd. 

BAHAMAS: W. N. Twynam, Nassau. 
TRINIDAD: T. Geddes Grant, Port of Spain. 
BRITISH GUIANA: 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. Pramptes. 
ST. LUCIA: Barnard Sons & Co., Castries. 

Manufacturers: WILLIAM COOPER & NEPHEWS, Berkhamsted, England. 
BRANCHES: Teremic, Chicago, Sydmey, Melbomrme, Ackland, Buesos Aires, Muote Video, Punta Arenas, East London, Odessa 
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Increasing Plant Growth. 

x 
tific interest was shown in connexion 

VEN before the war much public and scien- 

with 

attempts made to increase crop production 

by means of certain innovations (so far as agriculture is 

concerned) such as electric discharges, radium, humogen, 

and dynamite. Since the war, interest has increased 

new devices for stimulating plant growth. 

On account of their novelty, the experiments that 
were made at the beginning received rather more 
publicity and encouragement in the Press 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 W. 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 if to undergo bacterial 
decomposition up to a certain point, after which the 

mass is sterilized and culture of 

The earlier horticultural 

experiments, notably those conducted at Kew and 

Wisley, ia Surrey, showed that humogen undoubtedly 

can have a most remarkable effect on plant growth in 

inoculated with a 

nitrogen-fixing organisms. 

pots: but experiments conducted out-of-doors and on a 

field scale gave 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 

use prohibitive. Quite recently the results of the 

Rothamsted investigations as to the agricultural value 

of humogen have been published by Dr. Russell,* 

who states that all 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 

in cases 

sent to 

*Journal of the Board of Agricutture (England and Wales), 
for April 1917: 
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Rothamsted was wrongly prepared. The.whole story 
of humogen is unsatisfactory, except 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 Journal+ that a recent Bulletin??, issued by the 
University of Illinois, gives the question of the manurial 
value of these substances general consideration. Upon 
-eareful 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 poited out in a lengthy 

summary of the position in this Journal over 
‘a year ago,* experiments 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 develop: 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 econ mic 
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 ditferent 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 
saturated with The ettect 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 

Was 

water. 

tfor May 20, 1916, p. 172. 
ftNo. 177. 
*March 27, 1915 (Vol. XIY. p, 111). 
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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, not 

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. Blackman and J. Jérgensen, 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 44 yards apart and7 feet from the 

ground. The current applied was 3 ampéres 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 

ofa 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 tb.) of grainand 2,305 Ib. straw: in other words, 

the increase in grain was 49 per cent., and the increase 

In straw was SS per cent. 

‘After making 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 yield 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 11s. 

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 expenditure on an installation. 

DEPARTMENT NEWS. 

By avrecent steamer Mr. G. A. Jones, Assistant 
Curator and Chemist of the Agricultural Department, 
Dominica, lett for England to otter his services in connex- 
ion with the war. By the same steamer several planters 
having estates in Dominica also embarked for the same 
purpose. 

*Journal of the Board of Agricultire (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 Islands, 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 molasses made in this way, 
owing to the stimulation produced in the activity of 
soil-inhabiting bacteria of the Azotobacter type (which are 
capable of assimilating 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, 1914, 
further series of experiments were laid out to ascertain 
whether such applications were likely to prove of benefit in 
the case of plant canes, since it was thought that the longer 
interval which would elapse between the time the molasses 
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 tothe plots in St. Kitts on 
December 13, 1915, and to those in Antigua on March 2, 
1916. The results obtained are given in tabular form below. 
Duplicate plots of each experiment were reaped at Brighton 
and Buckleys but only single plots at Parham New Work:— 

Tons of Difference 
Number. cane on No 

per acre. Molasses. 
I. No molasses 

Mean of 12 plots 279 
II. 200 gallons of molasses 

Mean of 5 plots 315 +3°6 
III. 400 gallons of molasses 

Mean of 4 plots 32°5 +46 
It will be seen that on the present 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 
II. 200 gallons of molasses per acre 

Mean of 1 plot 24°8 +3:0 
III. 400 gallons of molasses per acre 

Mean of | plot 25°5 Sot 

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 3-0 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. 

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 assert 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 flower 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 twigs of a tree, nearly 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 results showed 
that the camphor trees of Mauritius yield no solid camphor, 
and only small quantities of ‘ight’ 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 the 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. 



DOWN THE ISLANDS. 

ITEMS OF LOCAL INTEREST. 

pommnica. During the month of May, work in the 

Experiment Station was of a routine nature. Plant distri- 

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 caréme crop of cacao was 

gathered on estates along the Leeward coast. The local 

price paid for green limes dropped from 20s, to 8s. per barrel. 

Over 4 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. per 100. 
The cacao at the Botanic Gardens’and on estates on the 

Leeward coast yielded heavily. The caréme crop alone at 

the Gardens amounted to 3u bags of 200 Ib. each, or at the 

rate of 800 Ib. of cured cacao per acre. Yet the trees looked 

badly, there being many dead branches and dead tops. This, 

observes Mr. Jones, is to be expected after experiencing two 

hurricanes in thirteen months. How far the large crop was 

due to injury by the wind is not possible to state, but the 

high yields would appear to be of the nature of a dying effort, 

as it is known that diseased and severely shaken trees yield 

very heavily. On these 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 of heavy 

bearing, and to restore them to good condition. Rainfall 

for the month was 2°94 inches. There were signs of the 

weather breaking at the end of the month after nearly three 

months drought. 
sr. Lucra. 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 cuttings 183, cassava cuttings 8,500, decorative 

plants 35, vegetable seeds 91 packets, ornamental seeds 6 

It is added that 2,500 seeds of star apple were for- 

warded from the Botanic Gardens to Egypt. In regard 

to staple crops, cacao was flowering, limes flowering and 

fruit setting, and the sugar crop was finished. New areas 

were being cleared for planting lime trees. The Agricultural 

Officer visited Dennery district from the 8th to the 20th in 

connexion with the sugar industry; estates and small holdings 

in several districts mentioned were also visited. Special 

efforts are contemplated in connexion with the planting of 

ground provisions, should the rains set in. Rainfall for the 

month was, at the Botanic Gardens, Castries, 3°49 inches; at 

the Agricultural and Botanic Station, Choiseul, 1°10 inches. 

nevis. The following information, which is a recapitu- 

lation of matters already supplied in the monthly reports 

for the period covered, is contained in the Report of the 

Agricultural Instructor, Mr. W I. Howell, for the quarter 

ended March 31 last. Work in the Experiment Stations con- 
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tinued satisfactory; crops on several plots were all reaped and 
good returns obtained; the other crops were doing fairly 
well. Cotton in the demonstration plot was reaped and a return 
of 134 tb. 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 bb. of onions obtained from the 

plot of }-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 the plants were not very large, having 

been put in only 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 

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 following plants, seeds, etc., were distributed during 

the quarter: sweet potato cuttings 9,850, Guinea corn 213 b., 

Indian corn 30 tb., black-eye peas 8 tb., Lima bean 4 fb.; 

yams 354 Tb., Para peas 34 tb., cotton seed 56 bb. 
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 100%. 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 under cotton cultivation this season, but there 
might be some difliculty in handling the crop on account of 
shortage of labour. The onion crop throughout the island was 
a success. Over 36 000 tbh. were handled by the Association, 
and the price in the local market continued good throughout 
the season. Shipmen's were made to New York, 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 growers 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. I’. R. Shepherd, the acting Superintendent of 
Agriculture for the Leeward Islands, visited the island 

on several occasions during the quarter and advised on 
agricultural matters mm general. The rainfall for the quarter 
was 7°24 inches. 

The influence of the composition and concentration of the 
nutrient solution on plants grown in sand cultures is dealt with 
in the University of California Publications in Agricultural 
Sciences (Vol. I, No. 11, -pp. 341-94). It is stated that 

flower yields in Nicotiana as well as vegetative vigour are 
influenced by the composition 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 of 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 prove useful for other 
reasons to give a few facts concerning the packing of this fruit, 
which appear in the Cuban monthly review, Agricu/ture. 
In this journal, which has only just recently made its appear- 
ance before the public,Mr R.S. Cunliffe says that for packing, 
the regular egg-plant crate is used, and that in the best prac- 
tice this is lined with paper previous to packing the fruit. The 
usual sizes are 18, 24, 30, and 36 fruits to the case, of which 
the medium sizes 24 and 30 are usually the best sellers, but 
this is said to vary somewhat with the market. Only thor- 
oughly sound fruit in proper condition should be packed: every 
damaged or imperfect fruit ina crate only serves as a source of 
loss to the shipper out of all proportion to the value of the 
individual fruit or package. 

During ‘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 faetors of weights and dimensions with the 
corresponding numbers and sizes of fruit required to 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 group vary 
in size from 184 inches in circumference to 13 inches, from 
5{ inches in diameter to 4 inches, and from 2} tb. in 
weight to 1th. This class is divided into four packing sizes 
as already mentioned, namely, Nos. 18, 24, 30 and 36. The 
New York Spineless is also classified into four packing sizes 
ranging from 18} inches in circumference down to 14 inches, 
and in length trom 64 inches down to 5} inches. The 
Florida High Bush (long type) range in length from 9 inches 
to 65 inches. In weight the short type fruit varies from 
2} Tb. down to 1 tb. 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:— 

(a) Long Type fruit: 

Size 18 pack, 3 layers of 6 fruits each. 
i a i 
SOMeCmm OWE, 4 0). 35 i 

(Ist and 35rd of 7 fruits each), 
(2nd and 4th of & fruits each), 

” 

” 

(or) SOLA Lei: 

(b) Short Type fruit: 

Size 18 pack, 3 layers of 6 fruits each 
22 4 8 
BO sp. Dg SaeoaeleD » 

cower .,, 9 ae 
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 position. 

” 

TRAINING AT THE DOMINICA 

GARDENS. 
So successful has the course of horticultural training at 

the Dominica Botanic Gardens proved, that candidates who 
fail to be selected are now showing a desire to pay for the 
instruction themselves rather than go without the training. 
Even the year before last Mr. Joseph Jones the Curator, 
wrote in his Annual Report:— 
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“There is quite a keen desire on the part of parents to 
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. Onan 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. Jones 
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 position he should be able to fill satisfactorily. It is too. 
much to expect these boys to beable 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 equipped than the ordinary pupils, and 
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 respoasible 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 
Department, Northern Nigeria Alexander Thorpe: Old 
Agricultural School boy, completed training as pupil, appoint- 
oftice assistant nowin U.S.A. Harry Cuffy: Appointed over- 
seer Canefield 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 
Latonde: 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 
Cuffy: Left after twelve months training; now overseer 
Badineau estate. Musgrave Edwards: Discharged for lack 
of interest. William Hutton: Appointed clerical assistant, 
Agricultural Department.’ 

This useful educational work will suffer 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 & Co., on 

‘Sea Island cotton in the Southern States, for the 
week ending May 19, 1917, is as follows:— 

N. B.—By official recount of the Cotton Exchange the 
stock in Savannah was increased 1,102 bales, which was 
largely cotton held by exporters for shipment on contracts 
later on, leaving the unsold stock in Factors’ hands unchanged. 

ISLANDS. The market is closed for this season, as the 
crop has all been marketed and sold. The new crop (1917-18) 
will not come to market before October. 

GEORGIAS AND FLORIDAS. During 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 2,000 
bales, which is firmly held ona 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 

Extra Choice & Faney 70¢ =723 
Choice & Extra Choice 69c.=713de. _,, 9 $y) 439 
Extra Fine & Choice 67c. = 693e. 

The exports from Savannah for the past fortnight were, 
to Northern Mills 630 bales, Southern Mills 62 bales, and 
from Jacksonville to Northern Mills 431 bales. 

THE GROWING Crop has been retarded in 1.s growth by 
unseasonably cool weather during the past fortnight. In 
some instances replanting has been necessary, and in a few 
instances some of the increased acreage has been replanted 
in corn. However, the increased acreage in Carolina is 
estimated at about !0 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 135,000 
bales to 140,000 bales. 

Our next circular will be issued on June 2. 

FLORIDAS. 

24¢. landed, including war risk. 

” . ” ” 

BRITISH COTTON GROWING 

ASSOCIATION. 

The one hundred and fifty-eighth meeting of the Council 
of the British Cotton Growing Association was held at the 
Offices, 15, Cross Street, Manchester, on Tuesday the 3rd 
inst. In the absence of the President (The Rt. Hon. the 
Earl of Derby, K.G.), Mr. J. Arthur Hutton occupied the 
Chair 

Reference was made to the loss which the Association 
have 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 effect 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 decidei to convene a meeting of repre- 
sentatives of the various organizations who attended the 
Deputation, for Friday April 13 at 11°45 am, 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 disappoioting, 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 Nizeria will reach 20000 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 
Mombasa to Liverpool, due to heavy freights and war risks, 

works out at about'1d. per tb. more than the cost of sending 
it to Bombay. The statistics of cotton produced in the 
East African and Uganda Protectorates and countries to 
which the same was exported during the quarter ending 
September 30 last showed that 1,455,449 tb. of lint was 
exported to the United Kingdom, and 1,403,092 Ib. to India 
and Burmah It is anticipated that the figures for the 
quarter ending December 31, 1916, will show even a larger 

proportion of shipments to India. 
supAN. The reports to the end of January were dis- 

appointing, but better accounts have rcently been received. 
which indicate a considerable improvement on what had been 
anticipated from previous advices. 

NYASALAND. The Director of Avriculture 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 improvement 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. 

WEs? 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 notable paper was read by Mr, J. Arthur Hutton, 
Chairman of the Council of the British Cotton Growing 
Association last February, before the Manchester Athenenm 
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 exports 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. Curiously 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 
supply, 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 Britaiu is dependent on 
the United 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 greatest 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 itis so importantto giveimmediate atten- 
tion tothe production of more cotton within the Empireisthat 
the American home consumption israpidly increasing. In 1913- 
14 the percentage of the American crop consumed in that coun- 
try was 37°8, while 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 Mr. 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 the 
capabilities of Lancashire competitors. It is therefore most 
imperative that this should be supplied. and the only way to 
do that is to increase production in the British Empire of 
fine staple cotton. 

The finest cotton in the world is produced in the 
West Indies and in the American Sea Islands, but the 
production is a mere drop 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 fong 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 aeres of land, and 
when the irrigation works now in hind 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 

otters 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 
isof 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 Ib 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 lenuth 
to cotton production in Nigeria and in India. Mr Hutton 
gives a good deal of attention to the Indian question, and 
clearly indicates the nature of the Lancashire demand in his 
Statement that, if he had to choose between an increased. 
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 
1t 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 pdwer and financial status has 
reached a culminating point;the magnitude of the Association’s 
work is such that it now exceeds the capabilites of its pro 
moters. Three possible alternatives are mentioned: (1) that 
a Government Department should he 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 must 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 Government 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 enll oranges, a wide variation 
in the yield of oil of oranges under different climatic and cul- 
tural conditions 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 
ot harvest will cause a considerable decrease in the oil content. 
The presence of rust mite does not decrease the percentage 
yield of oil of the mature fruit, but may show some etfe:t 
early in the season, (The Huxperiment Station Reccrd, 
Vol. XXXVI, No. 3.) 
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Agricultural sews 

Contents of Present Issue. 

The editorial in this issue discusses the practical 
value of electrical discharges, radium, hnumogen, and 
dynamite in regard to the stimulation of plant growth. 

An interesting note on solid- and hquid-camphor 

trees appears on page 179. 

On page 183 will be found an important article on 
the present position regarding the supply of cotton. 

Insect Notes in this issue deal with weevils of 

the genus Diaprepes, and with West Indian soil grubs. 
Under Plant Diseases will be found two notes on the 
dissemination of angular leaf spot of cotton, and the 
source of the citrus canker infection in South Africa, 
respectively. 

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:-- 
Bay leaves £359 Citrate of lime £9,244 
Cacao p=] Eels Coco-nuts G5 
Fresh limes £47 852 Lime juice, raw £50,452 

Lime juice, 
concentrated £44379 Vanilla £48 

Essential oils £20,662 
‘There was also a considerable quantity of oranges 

and mangoes shipped, while the animal products, 
chiefly 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 
£208,197; the total value of the exports was £212,501. 

Fruit-growing in the Nile Valley. 

The Traders and Growers’ Union 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 Egypt, and it may be 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 im the resources of the country. 
Supporters of fruit cultivation contend that orchards 
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 banana 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 favourable conditions tor 
its cultivation. The two varieties grown are the 
Hindi and Sudani, and it is claimed that the former 
possesses a inore exquisite flavour than either the 
Jamaica or the Canary banana. 

Among other tropical fruits to be found in Egypt 
are the cherimoya, custard apple, grape-fruit, guava, 
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. 

EE 

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 amounted to 
only $4,384,851 in that year as against $5,899,181 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 58 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 tothe United States. The chief articles exported 
were sapodilla gum, mahogany, coco-nuts, and bananas, 
the values being, respectively, $1,231,655, $479,064, 
$145,317 and $116,518. Shipments of bananas and 
plantains fell off considerably in 1915. 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 anormal 
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 time to assist 
one of the most important agricultural undertakings 
in the Colony, arrangements were made enabling the 
Government to advance $60,000 to the Honduras Trad- 
ing Company to be spent on the development of Crown 
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 34 cents for every marketable bunch of bananas 
sold or otherwise disposed of during the preceding week. 

ee 

West Indian Associated Chamber of Commerce. 

The ofticial report of the first triennial meeting 
of the Associated Chamber of Commerce 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 Governor of Trinidad. Dele- 
gates from the agricultural and commercial societies 
of Barbados, British Guiana, 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 ariti 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. 

rt + $$ 

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 slanghters 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 bein calf, in lamb, 
in kid or in pig, shall be guilty ot an offence punishable 
op summary conviction and shall be hable to a penalty 

not exceeding £25. The defendant is lable 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 of 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 should be slaughtered when immature, 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 stuffs. 
Eyen in the West Indies where the food supply is not 
in such an acute state as in Great Britain, feeding 
stufts like Indian corn, which are suitable for human 
consumption, should not be fed to live stock. There is 
no objection, however, to the utilization of cotton seed 
meal for this purpose. 

W]e 

Mr. Joseph Chamberlain and the West Indies. 

In continuation of an article in the February 
number of United Empire on the late Mr. Joseph 
Chamberlain, Sir Daniel Morris, formerly Imperial 
Commissioner of Agriculture for the West Indies, writes 
in the April number of the above journal concerning ~ 
the special interest Mr. Chamberlain took in the 
agricultural atfairs of these islands. The responsibility 
of establishing the Imperial Department of Agriculture 
rested with Mr. Chamberlain, ‘but his first magnum 
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. 

+E 

Science and Agriculture. 

A recent issue of Vature (May 3, 1917) contains 
several articles of interest to those concerned with the 
advancement of tropical agriculture through the appli- 
cation of science. One ot these articles deals with soil 
aeration in agriculture, and the conclusion is arrived at, 
that because 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 
edueation are embodied, 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 Entomology in London, and at the Bureau of Entomology 
at Washington, and it has been considered that the different 
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 Washington. These collections included not 
only the brightly coloured striped specimens known as Dia- 
prepes abbreviatus 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 these insects have been grouped as 
varieties of two species of Diaprepes, the D. abbrevatus and 
D. spengleri forms being placed under Diaprepes abbreviatus, 
while the Exophthalmus group is put under Duaprepes 

~ Famelicus. 
To the writer’s knowledge Mr. Pierce has not yet pub- 

lished any detailed descriptions of these species and their 
varieties under this new arrangement, although a paper by 
him in the Jowrnal 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 abbreviatus 
which occurs in Barbados is Diaprepes abbreviatus dastingu- 
endus, and that of the Antigua variety of Diaprepes famelicus 
is Diaprepes famelicus 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 below, there are in the 
collection of the Inperial 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 eswrzens is known 
to be present in Barh» “os. ; 
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‘Varieties of 
Varieties of Diaprepes  Diaprepes 

Locality. abbreviatus. famelicus. 

Santo Domingo\doubliert none recorded 
Porto Rico doubheri; spengleri; abbreviatus —_,, 55 
St. Croix rohrii, farinosus ie e 
Virgin Islands|dowb/zert 3 a 
St. Kitts none recorded lepidopterus 
Antigua Vetere 4 esuriens 
Montserrat ns aH esuriens 
Guadeloupe distinguendus; marginatus _—_| famelacus 
Dominica quadrilineatus leprdopterus 
Martinique quadrilineatus none recorded 
St. Lucia quadrilineatus Me ad ‘i 
St. Vincent quadrilineatus [: eas ¥ 
Barbados distinguendus barbadensis 

— —— — —— Bealls 

J.C.H. 

SOIL GRUBS IN THE WEST INDIES. 

This is the time of the year when many soil-inhabiting 
grubs, which are known as pests of some crops in these islands, 
are completiny their life-cycle and emerging as adult beetles. 
These insects have been the subject of various articles in the 
Agricultural News and are fully dealt with in Pamphlet 
No. 73, issued in 1913 by the Imperial Department. Further 
details appeared in the Agricultwral News tor April 10, 1915 
(Vol. XIV, No. 338). These pests are well known to the 
Agricultural Officers and to the planters in the different 
islands, but the importance of these insects both in the grub 
and adult stages, and the methods of control known at the 
present time cannot be emphasized too often. These insects 
are usually grouped under the two main headings, root 
borers and hard backs. 

ROOT BORERS. 

The insects generally known as root borers in these 

islands are now considered to be so closely related to each 
other that they can be grouped together as varieties of two 
species of the genus Diaprepes, viz., D. abhreviatus and 
D. famelicus (see the above table) 

Root borers are attracting more and more attention each 
year as pests of such widely different crops as sugar-cane, 
Indian corn, limes, cotton, sweet potatoes, onions, ground nuts, 
ete., as is shown by the reports of the Agricultural Officers in 
the various islands during the past few years. The exact 
variety of root-horer grub responsible for the injury is not 
known in every case, but the nature of the injury appears to 
be similar where the same plants are attacked in the different 
islands. For instance, the injury done to mature sugar-cane 
in St. Kitts by the local variety of root borer has been found 
to be exactly similar to the injury done to the same plant by 
the variety of root borer in Barbados. The above table will 
show that the St. Kitts variety is closely related to the 
Barbados variety, 

The feeding habits and life-history of the Barbados 
variety of Diaprepes abbreviatus have been worked out in 
considerable detail, and the knowledge that we have about 
the Barbados sugar-ecane root borer will be of great assistance 
when dealing with the closely related forms in the other 
islands. 
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HABITS AND CONTROL METHODS. 

At present the most satisfactory method of dealing with 

these 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 sugar-cane and corn, or among pigeon pea, sweet 

potatoes and other plants near the cane fields. In Grenada, 

Montserrat, Antigua, and the Virgin Islands the Diaprepes 
adults attack the young twigs 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 industries 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 Demerara 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 the Carludovica palm is described thus:— 

The young and undeveloped leaves are cut with about 
6 inches of the leaf-stalk attached: « 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 
left attached to the upper portion of che 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 parts are quite free from each other, After this, 
the leaves are put into boiling water and kept boiling for, say, 
ten to fifteen minutes. Care must be taken to see that the 
vessel in which the leaves are placed is not one of iron, as iron 
js said to stain them. After they are taken out of the boiling 

water they are put out in the sun for two or three hours to 

dry, and then bleached in a sulphur chamber for a day. 
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THE INDUSTRY RECOMMENDED FOR BRITISH GUIANA. 

We were informed that it takes six leaves to make an 
ordinary sized hat, and that @ 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 bleach them 
to a beautiful white. We were also shown straw from the 
Eta palm (Mauritia 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 difficulty 
in cultivating Carludovicas, as they grow luxuriantly in 
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 Canals Polder on the West 
Bank, Demerara River, and on the light pegassy lands aback 
of our villages 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. 
XVI, 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 and 
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 seyeral 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 
intlicted 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 Cravallés 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-egge 
and the ‘Portuguese man o war’. 

The article gives an account of the symp:oms of poisoning 
from these causes, and of the treatment thit has been 
successfully adopted. 
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GLEANINGS 

In the last issue of the Ayricultural News a mistake was 
made in stating that observations showing the number of 
days on which rain falls is only a newly introduced feature 
into the St. Lucia meteorological records. St. Lucia happens 
to be one of a very few islands where this observation has 
been systematically carried on for many years past. 

Tropical Life tor April 1917 contains a biographical 
statement of the career and present work of Mr. F. W. Soutb, 
Chief Agricultural Inspector, Department of Agriculture, 
F.M.S., tormerly Mycologist on the statf of the Imperial 
Department of Agriculture for the West Indies. Mr. South 
is principally occupied in the F.M.S. in enforcing the Plant 
Pests Enactment. 

During the German South Africa campaign glanders 
bicke Gut among the horses and other transport animals of 
the Union forces, and string+nt measures had to be taken to 
combat the disease; bnt in spite of everything the mortality 
was approximately 6,000 animals The veterinary surgeons 
were, however, by prempt action, able to save the situation 
and the lives of more than 40,000 horses. 

The University of California Publications in Botany 
(Vol. VY, No. 11, pp. 301-46) contains an interesting paper 
illustrated by admirable plates on the nature of the first 
generation cross between different species of Nicotiana. It 
has been found that between JV. sylvestris and 
varieties of WV. Tobaccum always display the characters of 
the particular Tobaccum variety used in the cross, but usually 
on a greatly enlarged scale. 

crosses 

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 great 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 
Demonstration for 1916. The yield given of cane sugar in juice 
in pounds per acre for B.376 ranged from 5,945 to 4,417 bb. 
B.147 gave a low yield on the average, while the Indian 
canes gave very much less. The Indian canes contained 
about 12 to 14 percent. sugar in juice compared with 16 
to 18 in the case of the Barbados and Mauritius varieties. 
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In the East Africa Protectorate coconut planting, says 
the Bulletin of the Inyperial Institute (Vol. XIV, No. 4), is 
the chief industry on the coast-lands and is likely to remain 
so. Native plantations, it is stated, are ina very unsatis- 
factory state owing to tapping of the palm, and to the attacks 
of Oryctes beetles and fires The copra produced appears to 
be of a somewhat inferior quality that could easily be 
improved with a little more care and attention. 

According to the Colonial Report on Nyasaland for 
1915-16, the export of tea for the year was valued at £5,585 
or au increase of £4,429, while the acreage increased from 

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 8d. to 1s. per ih., a satisfactory 
price when the low cost of production is taken into consid- 
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 the West Indian cotton industry. 

In the Agricultural Gazette of New South 
March 1917, the following dairy 
advantage that the - materials are 
recommended:- 

‘Mix air-slaked lime in the freshly skimmed milk 
to a suitable consistency, so that itcan be applied smoothly 
with the brush. To each gallon of the mixture add one 
ounce of table-salt. It is advisable to make just sufticient 
wash for the day and to use it fresh. This wash dries 
readily on wooden or iron surfaces. It possesses the 
advantage of adhering firmly, does not Hake off, and lasts 

longer than most of the washes now in use.’ 

Wales for 
wash, which has the 
readily at hand, is 

In the Agricultural 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 deal, 55; 
yellow, 60; light pink, 64, emerald green, 82; dark brown, 
87; vermilion, &&: 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 many cases 
house-holders pay too much for electricity and gas lighting 
because their light-absorbing wall coverings destroy the 
light rays, 
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SOIL AERATION AND THE GROWTH OF 

SAL SHEDLINGS. 

A series of papers is being published in the 
Indian Forest Records on the «cology of Sal (Shorea 
robusta). Part ILI deals with soil areation and water 
culture. In summarizing the results of the investi- 
gation. Mr. R. 8. Hole, F.C.H., F.L.S., says:— 

The present experiments have confirmed the results 
previously obtained regarding the very injurious effect of bad 
aeration on the growth of Sal seedlings 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 oxygen. 

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 the rains, soil which has 
been thus limed appears to contain more carbon dioxide and 
less oxygen than the untreated soil. It seems possible that 
this may be due to accelerated bacterial activity. This 
point, however, requires further investigation. 

As carbon dioxide 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 can be successfully grown in water- 
cultures, the injurious effect of bad aeration is not due to 
water as such. This probably explains the fact that Sal can 
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 operation 
of employers of labour throughout the island in a compre 
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 measures 
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 connexion that while small fish oceurred 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. ling is likely to 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 B, 
Medical and Veterinary, February 1£17.) 
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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. f 

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 increase the production per 
acre, and improve as well as cheapen the methods of culti- 
vation; to help by means of 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 
or controlling them. 

The reports giving an account of the investigations 
carried out by the different departments will be published, as 
is usual, in the Revista Industrial y Agricola de Tucuman, 
the official organ of the Station, and in order that the 
Province may be able to take as much advantage as_ possible 
of the results of the experiments and investigations, the 
practical conclusions of the work in each case will be published 
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, 
ina large percentage of the difficulties 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, therefore, 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 
ot the Station, it has been resolved to distribute the Revista 
gratuitously all over the Province. It is hoped by this means 
to increase the usefulness both of the magazine and of the 
Station itself i 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 Rico. A 
general account is given of the physical and economic features 
of Porto Rico, 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 Bulletin is a descriptive account of 
Trees of Porto Rico, by W. D. Brash, L.S. Murphy, and 
C.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. (Zvperiment Station Record, Vol. XXXVI, 
No. 3.) 
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PLANT DISEASES. 

DISSEMINATION OF ANGULAR LEAF 

SPOT OF COTTON. 

The Journal of Agricultural esearch, Vol. VIII, 

pp. 457-75 contains a detailed account by Mr. R. C. Faul- 
wetter, South Carolina Experiment Station, of studies in 
the methods of distribution of the bacterium producing 
angular leaf spot. 

Artificial infections are easily secured by spreading 
bacterial suspensions on the upper or under sides of the 
leaves, the familiar water-soaked spots appearing usually 
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 
late 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 theend of twenty days. From the lot of seed 
which gave most infections (0°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 along row of 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 this Journal dated March 10, 1917, 
appeared a review of Science Bulletin 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 
attributed, on the strength of definite statements in that 
bulletin, 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 State Plant Board of Florida, enclosing 
copies of communications on this subject, received from the 
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. Ina recent issue of Zhe Field 
(March 5, 1917) reports appear of several official trials and 
demonstrations which seem to have been very satisfactory. 
Reference is made to the ‘Dugout’ Daimler tractor and to 
the Bates Steel Mule 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. These 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 of 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 16 inches width 
of furrow, subsequently with a three-furrow Cockshutt plough 
at the same depth with breast pitched 10 inches. 

“In the second trial the three-furrow plough was used, 
ploughing an average of 6 inches deep. 

“In both cases the motor did its work with ease, and on 
a measured acre the time occupied was one hour thirty 
minutes, with a consumption of 2 gallons of parattin per acre. 

“These results we consider very satisfactory. 
“The ploughs were not quite suitable to the land, and 

the tractors cons jnently were working at some disadvantage. 
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“The total weight of the tractor fully loaded with fuel 
and water, as weighed by us, was 23} ewt.” 

“The tractor is light for its power aud consequently light 
on the land, is easily handled, turns ina 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 Trafford 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 by the 
Ministry of Munitions on some of their lands, to popularize 
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 the Journal of the 
Board of Agriculture of England and Wales for June 1916, 
while the same Journal for October 1916 deals with the trial 
of tractors for a variety of agricultural purposes, 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. 

An Experiment in Long-continued In- 
breeding.—More than 25,000 guinea-pigs have been 
reared by the Bureau of Animal Indastry on its experi- 
mental farm at Beltsville, Md., to test the effects of inbreeding. 
Brother and sister have be2n mated 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. Sewan 
Wright) are finally published, they should furnish more 
precise and detailed information about the effects of 
inbreeding than has heretofore been available, (From the 
Journal of Lleredity.) 

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 April 1917:— 

There is little or no change to be reported in the general 
condition of the drug and 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 unsettling 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. 

GINGER. 

This article has been in but little demand throughout 
the month. At the last auction on the 25th small purchases 
were said to have been made of Sierra Leone at 45s. 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. 

SARSAPARILLA, 

At the first drug auction in the month, namely on the 
4th, the offerings of this drug were limited to 25 bales of 
Mexican and 4of native Jamaica, neither of which found 
any buyers. Later on in the month it was said that there 
were enquiries for both grey Jamaica and Lima, both of 
which were expected to arrive shortly; meantime some sales 
of native red Jamaica had been made at Is. 6d., and Mexican 
at 1s. 5d to 1s. 6d. 

CITRIC ACID, ANNATTO, CASHEW NUTS, CANELLA ALBA, KOLA, 

LIME JUICE, PIMENTO, TAMARINDS, AND ARROWROOT, 

At the beginning of the month citric acid was firm at 
from 3s, 4d. to 3s. 5d. per tb., maintaining the latter price 
for the rest of the month. 

Annatto seed was in good supply, fair bright being 
quoted at 8d. 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 packages of West Indian 
fetching 514d. to 5d. per Ib. 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 
8}d. and 7d. 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 ls. 9d. 
per gallon, and brown Trinidad 1s. 6d. 

The quotation for pimento in the early part of the 
month was from 4,°,d to 444. per Ib., and at the end of the 
month 150 bags were offered and bought in at 4jd. A 
consignment of tamarinds was brought forward at anction 
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 5}d. to 
Did. 
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MARKET REPORTS. Barbados.—Messrs. T. 8S. Garraway & Co., May 16, 

1917 

ARROWROOT—$6'UU per 100 ft. 
Cacao—$15'00 per 100 ib. 
Coco-nuts—$26'40 husked nuts. 
Hay—No quotations. 

Manures—Nitrate of soda, no quotations; Cacao manure, 
no quotations; Sulphate of ammonia, no quotations, 

Motasses—No quotations. 

London.—Tue West Inpia Commirree CiRcuLar, 

April 19, 1917. 

ARROWROOT—45d. to Usd. 
Batata—Block, 3/34 to 3/5; Sheet, 3/8 to 3/118. 

New York.—Messrs, 

Berswax—No quotations. 
Cacao—Trinidad, 82/- to 85/-; Grenada, 65/- to S1/-; 

Jamaica, no quotations. 
Corree—Jamaica, 62°- to 63/-. 

Copra—£43 10s. 
Corron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, no quotations. 
Frouit—Bananas, £21 per ton; Oranges, no quotations. 
Fustic—No quotations. 
Gincer—Jamaica, no quotations. 
IsrxcLass—No quotations. 
Honey—Jamaica, no quotations. 
Lime Jurce—Raw, no quotations; concentrated, no quota- 

tions; Otto of lime (hand-pressed), no quotations. 
Locwoop—No quotations. 
Mace—1/3 to 2/-. 
Nurmecs—1/1% to 1/6. 
Pimento—4jd. 
Russer—Para, fine hard, 3/14; fine soft, no quotations 

Castilloa, no quotations. 
Rum—Jamaica, 4/9 to 5.3. 

Giutespre Bros, & Co., April 

AVE TOL: 

Cacao—Caracas, 12c. to 12}c.; Grenada, 12c. to 12ic.; 
Trinidad, 11}c. to 12c.; Jamaica, 104c. to Lljc. 

Coco-nuts—Jamaica and Trinidad selects, $42-uC 
$4400; culls, $28°00 to $30°00. 

CorrEE—Jamaica, 4c. to L14c. per Ib. 
Gincer—l6j}e. to 2Uc. per th. 
Goat Sxins—Jamaica, $1°20; Antiguaand Barbados, $1°10 

to $1°15; St. Thomas and St. Kitts, $1:00 to $1-10 
per fb. : 

Grave Fruit—Jamaica, $1°25 to $1°75. 
Limges—$5 ‘00 to 36°50. 
Macr—37c. to 42c. per th. 
Noutmecs—2le. to 22c. 
Orances—87he. to $1°50, 
Pimento—5jc. to Ge, per fb. 
Svear—Centrifugals, 96°, 6:27c; Muscovadus, 89°, 

Molasses, 89°, 5°25e all duty paid. 

to 

5°75c.; 

Trinidad.—Messrs. Gorpox, Grant & Co., May 18, 

1917. 

Cacao—Venezuelan, $12°(H) to $12°50; Trinidad, $11°50 to 
$12-00. 

Coco-nut O1L—$1°27 per [mperial gallon. 
Correr—Venezuelan, l(c. to llc. — 
Corra—No quotations. 
Daat—No quotations 
Ontons —$1°'00 per 100 fh. 
Peas, Sprit—$10°00 per bag. 
Potatoss—English, $800 per 100 te. 
Rice—Yellow. $10°00 to $10°50; White, $6°50 per bag. 
Svear—American crushed,no quotations. - 

Ontons—$8°50 to $9°00. 
Peas, Serit—$10-00; Canada, no quotations. 
Porators—No quotations. . 
Rice—Ballam, 3°50; 

no quotations. 
Patna, no quotations; Rangoon 

Sugar—Muscovado centrifugals, $4°75 to $5°00. 

British Guiana.—Messrs. Wietinc & Ricurer; Messrs, 

SanpsBacu, Parker & Co. 

ARTICLES. 
Messrs. WIETING 

& RIcHTER. 

Messrs. 

ARRowrRoot—St. Vincent 

Batata—Venezuela block 
Demerara sheet 

Cacao—Native 
Cassava— 
Oassava STarcH— 
Coco-nutTs — 

Corree—Creole 
Jamaica and Rio 
Liberian 

DHaLt— 
Green Dhal 

Eppors— 
Motasses— Yellow 
Ontons—Tenerifte 

Madeira 
Pzeas—Split 

Marseilles 

PLaNnTAINs— 
Potators—Nova Scotia 

Lisbon 
Portators--Sweet, B’bados 

Rice—Balian 
Creole 

Tannias— 
Yams— White 

Buck 
Svuear—Dark crystals 

Yellow 
White 
Molasses 

TimbeR—GREENHEART 

Wallaba shingles 

Cordwood 

NO QUOTATIONS. 
NO QUOTATIONS, 
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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 1s. each. Post free, 1s. 2d.; 
Volumes II, III, IV, V, VI, VII, VII, IX, X, XI, XI, XIII, XIV and XV:—Price 2s. each; Post free 2s. 8d., where 

complete. 
Volume XV, No. 4. 

(III, 2. IV, 3; and V, 2 and 3 are out of print.) 
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. 
experiment work on sugar-cane and manures, the full official reports of which have only a limited circulation. 

Those mentioned in the following list are still available; the rest are out of print. issued up to the present time is eighty-two. 

Suear Inpustry.’ 

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 4d. each. 

They contain, amongst other subjects, summaries of the results of the 
The number 

tENERAL. 

(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. 

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; (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) 1s. 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; 
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. 

(unbound) 9d. Bound in cloth, ls. 8d. 
(73) Root Borers and other Grubs in West Indian Soils. 

Price 6d. 
(74) Cotton Cultivation in the West Indies. (Handbook). 

(unbound) 9d. Bound in cloth, ls. 8d. 
(75) Insect Pests of Sugar-cane in Antigua and St. Kitts. 

Price, 6d. 

Price 

Manurial Experiments with Sugar-cane in the Leeward Islands, 
in 1902-3, No. 30; in 1903-4, No.’ 36; in 1904-5, No. 42; 
é - e ne ae 7 Agee = c. zy. (76) Indian Corn. Price 4d. 
24 Aaa ae ae ag aint NG oa ae Ly ed No: 57; (77) Erysipelas and Hoose. Price 2d. 

eae eae oe Uy AN Ohne nce (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) 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 4d. for the pamphlets marked 2d.; 1d. for those 
marked 4d. and for Nos 73 and 75; 14d. for Nos. 40, 44, 49,59, 62, 63, 67 and 74. Postage for No. 71, 4d. 
and for No. 72, 2d. 

Sugar-cane Experiments in the Leeward Islands, 
in 1910-11; in 1911-12; in 1912-13, in 1913-14, price 1s. each, 

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. VolumesIV 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. Dutau & Co., 37, Soho Square, W. Grenada: Messrs. THos. Lawtor & Co., St. George. 
West Inpia Committers, 15, Seething Lane. St. Vincent: Mr. J. D. Bonsante, ‘Times’ Office. 

Barbados: Apvocate Co. Lrp., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Nrvss, Botanic Station. 
Jamaica: THz Epucationst Supply Company, 16, King Dominica: Mr. J. R. H. Brmpcewarer, Roseau. 

Street, Kingston. Montserrat: Mr. W. Rosson, Botanic Station. 
British Guiana: Tue Arcosy Co., Lrp., Georgetown. Antigua: Mr. S. D. Matone, St. John’s. 

Trinidad: Messrs. Murr-MarsHatu & Co., Port-of-Spain. St. Kitts: THE Bree AND Book Suppty AGENCY, BasseTERRE 
Dobago: Mr. C. L. PLacemann, Scarborough. Nevis: Messrs. How tt, Bros., Charlestown. 

Canada: Lewis W. CurmeEns, 81, Yonge Street, (Royal Bank Building) Toronto. 
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THE BEST Pence. eh COLONIAL USE 

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

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

The Anglo-Continental Guano 

Works, Ltd. 
Dock House, Billiter Street, London, E.C. 

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

JUST ISSUED. 

WEST INDIAN BULLETIN, Vol. XVI, No. a BORDEAUX MIXTURE. 
Containing the following papers:—Note on the Recovery of | 
Sugar at Gunthorpes Factory, Antigua, 1905-16. by| 
Sir Francis Watts, K.C.M.G., D.Se.; The Identity of 
Fibre-Agaves, by Professor L. H. Dewey (with a key »Il S GEPERALE OF COPPER,| 

Sisalanae in the West Indies by William Trelease); On the Bordeaux is recognized as the best mixture for destroy- 
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THE IMPORTANCE OF KILLING TICKS 
ON 

WORKING CATTLE 
+ 
° 

In 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 CATTLE TICK 

facts will make it abundantly clear that it is cheaper to kill ticks than to feed them. eg 

TICKS ARE BLOOD-SUCKERS. While maturing, each tick abstracts a definite amount of blood from an animal, and to 
that degree injures it. The quantity 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 each 
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 expenditure 
of energy on the part of the animal in obtaining, digesting, and assimilating this additional amount of food. In consequence of 
this drain, 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 the 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 
tefer to beef cattle, the facts they illustrate apply equally to working animals. ; 

AVERAGE WEIGHTS OF BEEF CATTLE: 

Tick-free States : Wyoming 985 lbs. Idaho 966 lbs. Montana 938 lbs. 

Tick-infested States: Florida 340 lbs. Georgia 419 lbs. Louisiana 471 lbs. Alabama 500 lbs. Mississippi 550 Ibs. 

TICKS MEAN REDUCED WORKING POWER. Cattle whose 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 Ibs. in weight, whilst the 
tick-free cattle gained an average of 44 lbs! 

TICKS MEAN SHORTER LIFE. Although no definite experimental evidence on the point is available, it is certain 
that working cattle, if their vitality is kept at a low point by gross 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 Power. 

IT IS CHEAPER TO KILL TICKS THAN TO FEED THEM, 

COOPER’S CATTLE TICK DIP COOPER’S CATTLE TICK DIP 

KILLS ALL TICKS AND LICE CURES MANGE Has received the official approval of the following Countries’ 
DEADLY TO FLIES f s oe i , 
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AN EXCELLENT SKIN TONIC Nyasaland, Swaziland, Southern Rhodesia, Madagascar, 

EQUALLY SUITABLE FOR HORSES AND MULES British East Africa, German East Africa, Portuguese East Africa, 

ALWAYS UNIFORM IN STRENGTH AND COMPOSITION Portuguese West Africa, Egypt, Argentine Republic, Queensland, 
ALWAYS READY FOR USE NO PREVIOUS PREPARATION Uni : A New S 

EASILY MIXED WITH COLD: WATER nited States of America, ew South Wales, 

VERY CONCENTRATED—1 GALLON MAKES 150 GALLONS WASH Northern Territory of Australia. 

Manufacturers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England. 
BRANCHES : Toronto, Chicago, Sydney, Melbourne, Auckland, Buenos Aires, Monte Video, Punta Arenas, East-London, 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 
fact 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, 1t was poiated out, an 

undue dependence upon imported foods which might 

entail unpleasant consequences in the near future. As 

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- 

munity, if 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 by 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 present, 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 that 
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cheap and ample supplies of food would always 
flow from abroad, for few foresaw that developments of 

naval warfare would interrupt 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 
exercised 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 the hour will react 

upon the supply of foodstuffs into the West Indies. 
There are clear indications that in some of the islands, 
faced 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 foodstutfs has not been recog- 
nized a moment too soon. Antigua and Sr. 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 stillin 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 sutticient 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 foodstuffs. 

To maintain a suttcient supply of food in British 

Guiana the Government has prohibited 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 foodstuffs during the current year has been 

The Act, which is interesting, being the first 
attempt to meet the situation in the 

passed, 

legislative 

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 
owner. It is also recognized that, if its provisions are 

to be effective, predial 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 foodstutts, especially of those suited 
for storage, will have to be carefully considered in all 

the West Indian islands. In a paper on food supplies 
contained in Volume 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 supples must constitute an 

important factor in the cost of production of the staple 

commodities, and determine the ultimate success or 

failure 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 Indies 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 last year were in many cases unheeded, and 
as a result the supply of corn, in particular, is short of local 
requirements. Recently the Government has prohibited the 
export of corn and corn products, peas, beans and farine, but 
the quantities left from last crop are small, and 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 Government 
Cotton Ginnery in August 1916 to store all the Indian corn 
(maize) taken over from growers on a profit-sharing basis. 
By sealing a storeroom, and by the erection of a number of 
bins, accommodation for 700 ewt. of kiln-dried corn was 
provided. The purchases of maize amounted to about 
620 cwt. The payments made on account to growers were 
at the rate of 84c. per 100 tb. for corn on the cob and le. 
per Ib. for shelled corn. Towards the end of last March, 
owing to the high prices of breadstuffs and rice, Mr. Sands 
started to convert the corn which, by the way, had remained 
in perfect condition, into meal, using the power-grinding 
millat the Ginnery. To date about 550 ewt. of the corn 
has been sold as meal for human consumption at the rate of 
$3°75 per 100 tb., and 4c. per tb. for smaller lots, and the 
demand far exceeds the supply available. Besides _ this, 
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 estates 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 supply 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 carrying 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-vrade Indian corn should be fed to animals, Mr. Sands 
suggests 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 foodstuffs 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 the 
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 plant. 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 
plots 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, 
during the years 1917 and 1918, of stealing, or of abetting 
the theft of, zround 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 Madagascar bean (Phaseolus lunatus) 
has given extremely good results at Réunion estate, at 
which the Experiment Station is situated. Mr. Brooks is of 
the opinion that itis 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 Réunion 
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 bamboo 
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. 

ented 

The live-stock industry has contributed to the industrial 
revenue of Canada an aggregate of exports, for the fise«l year 
ending March 31, 1916, to the value of $105,9:'9,190. This 
averages a return of over 2 million dollars per week. For 
the fiscal years ending March 31, 1913, 1914, and 1915 

the animal produce exports have totalled, respectively, 

$45,773 227. $54,612,072 and $76,956,002. Thns, within 

the period of the war, the exports of animals and animal 

products have doubled, while for the four-year perio! they 

have increased practically 150 per cent. (Bulletin No. 246, 

Ontario Agricultural College.) 
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THE ISLANDS. DOWN 

ITEMS OF LOCAL INTEREST. 

BARBADOs. From the fortnightly report of the Agricultural 
Reporter of June 16, it appears that the showery weather 
with which May closed did not continue during the early 
days of June, and vegetation again began to feel the Jack of 
moisture. Between the 7th and the 10th, however, a total 
of nearly an inch was registered in Bridgetown. In the 
extreme south of the island 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. Good rains, 
however, 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 in 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 corn and imphee sown at 
that time were also growing apace with the assistance of the 
June 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 parish. Some of the estates still 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 bb. 
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 difficulty 
has been experienced by factories in either renewing or 
repairing any part of their machinery. 

MONTSERRAT. Rains at the end of the month alloweda 
start to be made wit!: the planting of plots in the Experiment 
Stations, writes Mr. W. Robson 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 tb. of clean seeds 
per acre, ona piece of particularly good soil, The plot of 
Anguilla pigeon pea ( ;', -acre) yielded at the rate of 1,430 hb. 
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 Hyoscyamus muticus. Three 
distillations of bay leaves were made, in one of which sea- 
water was used in the still without any apparent increase in 
yield. 

Regarding 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 planting of the area prepared for cotton, or of 
supplying the earlier planted fields. The northern district, 
as usual, seemed to haye 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 tb. 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 tb. 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 Government 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 closed, it was possible to make a total payment of 
3°39c. per Ib. of onions delivered by growers, compared with 
2°45c. in the previous year. The emigration of labourers 

from the island, says Mr. Robson, 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 rainfall 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. 

AnTIGUA. 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 Skerretts was commenced, 
Plant distribution ineluded—sisal 500, henequen 600, 
miscellaneous 11. In addition, 1,405 tb. of cotton seed were 

sent out. In the Botanic Gardens all new sugar-cane 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 with the raising of 
bay and eucalyptus plants. 

In his observations 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 cultivation 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 pedigree strains was cop- 
tinued. Work connected with the school garden attached 
to the Antigua Grammar School was now in charge of an 
officer attached to the Department. Rainfall for the month 
was 2'18 inches; for the year 10°13 inches. At the time of 
writing, adds Mr. Jackson, rain was required in most parts of 
the island. 

st. kirrs. In his report for the month of May, the 
Agricultural Superintendent (Mr. F. R. Shepherd) records the 
planting of various crops in the several plots in the Experi. 
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ment Stations. Plant distribution comprised 1,200 sweet 
potato cuttings, 170 tb. cotton seed, 55 ornamental and 300 
cuttings. During the early part of the month much water- 
ing was 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 jnice still maintaining 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 cane 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 local seed. 

The Agricultural Superintendent was on leave during 
the month, his duties being performed by the Chemical 
Assistant. The rainfall for the month was 2:11 inches; for 
the year, 10°31 inches. 

Attached to this report is a summary of work per- 
formed at the laboratory during the month; this included the 
completion of the sugar-cane experiments and calculation of 
results; analysis 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, reportius on work in the 
Experiment 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 
plots, including the following food crops: Indian corn, Para 
peas, black-eye peas, and sweet potatoes. Plant distribution 
comprised 142 bags sweet potato cuttings, 5,050 cassava 
cuttings, 15 Ib. black-eye peas, 2 tb. Indian corn, 10 shade 
trees, and 429 tb. 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 with 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, Reaping 
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 potaties and peas: prepara- 
tion and planting were still in progress. Onion growers had 
been paid at the rate of 2°78c. per Ib. for all onions delivered 
at the curing house. A meeting of planters was held on 
May 17, under the presidency of 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 with the object of continuing investiga- 
tions in that island in regard to plant diseases, 
Mr. Nowell is expected to return to Barbados abont 
July 11. 

ANTIGUA AND ST. KITTS CENTRAL 
SUGAR FACTORIES. 

The notes on the Antigaa and St. Kitts Central Sugar 
Factories, which appeired in the Agricultural News for 
March 24, 1917 (Vol. XVI, No. 389, p. 83) did not present 
a clear and adequate account of the work and results in those 
establishments. Fora 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 observations. 
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 sonrces: the Original Contractors. 
supplied 33,968 tons for which 30s 147. per ton was paid; 
this price included the bonus From the New Contractors 
72,567 tons were bouzht at the rate of 24s. 114d. per ton. 
Peasant cultivations supplied 5,929 tons and were paid 
19s. 74d. per ton. This gives a total of 112,464 tons, which 
is 108 tons above the total registered in the Chemist’s report:. 
this diference 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 £2 11s. 1ld. per ton of sugar made; railway transport 
charges were 10s. 3$d. per ton of sugar; while administration 
charges were ls. 103d. 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. 3d. 

In the case of the St. Kitts factory, 91,132 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, ete., 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 packed in two different 
ways. First of all, 5} oz. of seed were despatched in damp 
charcoal, 4 oz. of water being added to 1 tb. of charcoal; 
shortly after, two more tins were sent, one with water at 3 oz, 
to 1 Ib. of charcoal, and the other at 2 oz. to 1 tb. 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. 1t 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 1s 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. 

GEORGIAS AND FLORIDAS. The receipts for the past 
fortnight have been only 14 bales and the sales 133 bales, 
made by an exporter who succeeded in placing from the 
cotton they had on hand. The market has been very 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 quotations. 

We quote:— 

GEORGIAS AND FLORIDAS, 

Extra Choice & Fancy 70c =7 
Choice & Extra Choice 69c. = 71: 
Extra Fine & Choice 67c. = 69: 

ll 

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 Apvicrs. The crop in all three of the States, 
although about two weeks backward, is reported to be doing 
fairly well, but it is too early as yet to make estimates of 
the final outturn, 

COTTON EXPORTS FROM THE 

WEST INDIES. 

The following shows the quantity and value of Sea 
Island cotton exported from the West Indies during the 
quarter ended March 31, 1917:— 

Colony. Quantity, Value, 
bb. &. 

Barbados 53,015 6.568 
St. Vincent 68,510 8,320 
Antigua 16,500 2,166 
Montserrat 173,936* 21,900 
St. Kitts 47,622 5,953 
Nevis 104,892 13,112 
Anguilla 35,965 4.496 
Virgin Islands 1,300 16 

502,240 62,541 

#159,518 tb. valued at 2s. Tad. per ft.; 14,588 Th. stains, 
valued at 1s. 4d. per It. 
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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 isurged 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 seryice. 

It is first desirable 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 News, Vol. VIII, p. 209). 

The lowest figure represents the storm during its passage 
through the West Indian islands, before it takes a sweep 
round to the north or west of Caba, into the North Atlantic 

(top figure). 

iH HIGH LATITUDES? 

Velocity asong track 

20 to. 30 miles per hour 
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ftOOLE LA t = 

STORM RECURVING: 

Velocity along tracie 

todes : 

., Lat. 20°to 2 

IN LOW LATITUDES: 
Velocity along track, 

about 17 miles per hour 

The motion of rotation and the motion of translation 
may be well understood by spinning a top and giving it 
a counter-clock rotation. It will be seen that while the rotation 
may be very rapid round the centre, the top itself may remain 
In one spot. This rotation corresponds with the violent wind 
of the hurricane. By noting the direction in which any purt 
of the edge of the spinning top is moving in relation 

N. 
dat, 27°%te 29 Nes 
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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 ina 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 the direction from which the wind blows. 

The reader will find it instructive to take a number of 
points on the Jowest section of the diagram, which corres- 
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 tothe spinning top, while it may remain 
spinning on one spot, it may, on the other hand, move from 
this: there will then be two motions: a spin and a progressive 
motion; this latter is represented in the hurricane by the 
movement of the revolving storm from one place to another. 
Usually West 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 changes, form avery 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 N or NNW, 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 ENE, 
E and ESE, the centre is passing on the south side of the 
observer. 

When the direction changes from NW to WNW, S and 
WSW,, the centre is passing to the north of the observer. 

These rules apply in the West Indies only: they 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 expected 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 aifords 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 flags. 

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 term 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 

snch winds as SSW or SE, orany 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 
NNE, or Nor NE. 

The first indication of an approachin « 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 light, often a coppery glare, at sunrise or sunset, 
particularly the latter: the wind is then unusually irregular 
and puffy, and the atmosphere moist and oppressive. The 
next indication is a fall in the barometer, 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 rotating with only moderate velocity: they 
present all the characters here referred to, save that not 
having violent winds they do not damage: it isonly when the 
wind blows violently that a cyclone becomes a hurricane. 

These facts are readily grasped 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 relieving their minds of great anxiety when they 
are able to recognize that a threatened storm has p:ssed. 

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 Royal 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 unanimons conclusion was that 
they would prove a very acceptable foodstuff, and one 
which people would readily get used to. ButI 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 acool place. A 
further difficulty, in view of the small tonnage available, 
is the large water content—namely, 55 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 
edulis), 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 and 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 connexion with the editorial several notes 
describing local action already taken in the West Indies, 
on pages 194 and 195, will be read with interest. 

In view of the approach of the hurricane season, 
an article explaining the nature and warnings of cyclones 
is published on page 19s, 

Insect. Notes in this issue deal with soil grubs and 
also with slugs causing considerable damage. On pages 
206 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 beno progress. Of all the men 
who devote themselves to the application of science, the 
agriculturist 1s 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 
exact 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, 1617, helps to 
remind us how little interest is as a rule paid to the 
lives 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, givenin the May number of Chamber's Jour- 
nal, shows how much time ‘is saved by utilizing the 
process invented by Napier. Suppose we wish to find 
what answer we should get by multiplying 675 by 
875. All we have to do is to turn up our table 

of logarithms, which tells that the logarithm of 675 is 
2°5293038, and that of 873 is 2°9410142. These numbe:s 
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have to be added since our original numbers had _ to be 
multiplied. Our tables tell that the number which 
has for its logarithm 5:770318—the answer to the 
2ddition—is 589,275, which is the answer desired. 

It is well to see how the process can assist a busi- 
ness man, Say, in calculating what £3,520 would amount 
to in twenty years at 4 per cent. per annum compound 
interest. If 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 1:04; 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. 

eee 

The High Price of Agriculture. 

In Bulletin No. 246 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 $372,394,380, as 
compared with a total export value forthe 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 $779,300,070. 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 respectively 
to 53 per cent., 51 per cent., 57 per cent., and 54 per 
cent. In other words, during the last five fiscal years 
the exports of agriculture yielded an industrial revenue 
to the country of more than half—to be exact, 52-6 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 $443,254333, of which $222176,467 
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 
hy agriculture is all the more creditable. 
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Molasses as a Fertilizer. 

With reference to the article in the Agricultural 
News 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 for April 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 about 
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. 

a 

Drought and Food Supplies in St. Lucia. 

So critical had become the situation in St. Lucia 
in consequence of the effects of the drought on efforts 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 mem- 
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 Aoricultural Superintendent draws the 
latter's attention to what is being done in St. Vincent 
with the corn 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. 
SOME SOIL GRUBS IN THE WEST 

INDIES. 

In the last issue of the Agricultural News 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 Scarabaeidae, and the different species of these 

beetles are grouped for the most part under two of the 

sub-divisions of this family. P/ytalus smithi and the species 

of Lachnosterna belong to the Melolonthids, the larvae of 

which are root-trimmers; while the common Ligyrus 

tumulosus, and species of Cyclocephala, Strategus and other 

related genera are included under the Dynastids, some of 

which are scavengers in the larval stage. 
A reference to the Agricultural 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 some 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 Lachnosterna and Cyclocephala. The systematic 

relationships of the species of Lachnosterna and allied genera 

occurring in the West Indies have never been thoroughly 

established, and the Imperial Burean of Entomology in 

London has recently asked for as large a series as possible of 

these beetles from the varions 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 sugarcane and Indian 

corn, or on decaying vegetable matter. With the well-known 

exception of Ligyrus tumulosus, 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 Agricultural News,and an account of the various 

species can be found in Pamph!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 smithi), and the Antigua brown hard 
back, which is an unidentified species of Lachnosterna, Phy- 
talus is very common in some districts of Barbados this 
season, and a vigorous campaign 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 Annual Report of the Barbados Department 

of Agriculture, which was reviewed in the Agricultural News 

for May 19, 1917, reference was made to the fact that this 
brown hard back seems to be controlled by its parasite 
(Tiphia parallela) in some localities, while there are other 

districts 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, 

Meanwhile the collection of adults seems to be the only 
practicable method of control at the present time. 

The Antigua brown hard back was mentioned in the 
Agricultural News tor May 5, 1917, and some of the control 
measures suggested last year by Mr. Ballou 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. 

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 tbat it is present more 
or less all the year round 

FOOD-PLANTS. In Dominica, besides attacking such crops 
as sweet potatoes, yams, tanias, cabbages, melons, cucumbers, 
ground nuts, etc., these molluscs have also injured Para 
rubber seedlings, and stripped young budded citrus plants. 
In Montserrat they have recently been reported as a pest of 
cotton, being abundant ona 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. The 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 raid on the nearest vegetable gardens and play havoc 
with the tender young plants. These outbreaks occur 
suddenly and are of short duration, but are severe while they 
last. 

Mr. Robson, the Curator of the Botanic Station in 
Montserrat, has made some notes ona recent outbreak of 

this pest which took place on a }-acre experiment plot at the 
Station. In this instance, cotton followed sugarcane, 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 15, collections were made by lamp-light 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 increase 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 found 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 MEASURES. 
There are no really satisfactory remedies against slugs, 

but the following are some of the methods of control that 
have been employed in difterent places 

ERADICATION OF BREEDING 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. 



You. XVI. No. 396. 

_ HAND-COLLECTING. If the breeding places cannot be found 
or if it is impracticable to tradicate them, 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 

rRAPS. 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, butif 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. 

Lime. 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. 

poistons. As far as is known at present, practically no 
experiments have been made in these 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 freshly gathered leaves 
of tanias which have heen dusted with Paris green and lime, 

so that it seems likely that they may avoid poisons unless 
these are attractively disguised in some form of 
Experiments with various po‘soned baits will be made later. 

J.C.H. 

bait 

A WEED DANGEROUS TO STOCK. 

Mr, A. J. Brooks, Avricultural Superintendent, St. Lucia, 
reports that two instances have recently come to his notice 
of apparently healthy cattle, two in each case, having 
suddenly died. After enquiring into the circumstances 
Mr. Brooks believes that the cause of death was poisoniny 
from the ingestion of the weed Spige/ia anthelinia. In the 
first case this plant had been accidentally fed to the animals 
in bundles of hand-cut fodder. One Jarge animal died 
within three hours, the other some hours Jater. In the 
second case the animals were found dead in a pasture in 
which the weed is enmmon. 

The dangerous properties of the plant are well known. 
The vernacular name applied to it in St. Lneia is breville, in 
some islands 4rinvie. obviously corruptions of Brinvilliére 
or herbe Brinvilliers, names current in the French islands 
and having reference to the notorious Marchioness of Brin- 
liers, executed in Paris in 1676. In barbados the plant is 
known as ‘waterweed’. Other names met with are poudre & 
vers, herbe poison, wormweed, and Demerara pink-root. 

Twenty-nine years ago the Aew Bulletin recorded 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 stated to be commonly distributed throughout 
the West Indies and Tropical America. 
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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 small rough doubly-spherical 
capsules. 

It appears to be the current belief ir 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 
including 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 Botany, the action of these plants is also purga- 
tive and slightly narcotic, and apt to produce very unpleasant 
symptoms. Dimness of sight, giddiness, dilated pupils, 
spasms of the muscles of the eye, and even convulsions are 
recorded among the effects. In poisoned animals the appewr- 
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 Sulletin, would be a difficult matter, 
but care may at least be taken to see that those charged with 
the management of stock are aware of the danger of includ- 
ing it in cut fodder. 

FARM TRACTORS. 
In The Field of March 17, the tendency to favour separate 

tractors instead of composite machines is noted as deserving 
careful attention. ‘The latter machines possess unquestioned 
advantages, but they are complicated and expensive, and 
there is a good deal in the argument that although a collection 
of independent machines has the appearance of extravagance, 
the aggregate cost may not be greater while the standard of 
efficiency ishigher. 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 vil motors. 

The farm tractor occupies a somewhat peculiar posi- 
tion. It has not yet approached, far less attained, 
finality in efficiency and economic 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, by which time changes may be effected that 
would make the introduction of a newer machine advan- 
tageous. Ifa 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 motors 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 according 
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 Farm Journal of May, advice as to carrying 
poultry is given. The proper way 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 is 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 Ib. gave 3} bb. of butter, 
and the coco-nut meal left weighed 7 ib. 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 Reports (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 Thomé 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 Committee Circular of May 3, 1917, to express the hope 
that, in view of the improved conditions in those islands, the 
boycott would be removed. 
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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 
use of the Prickly Pear is common in the West Indies. 

At Nawabgani in Bareilly district a sugar factory 
has, it is reported in the London Chamber 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 Bulletin 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 and 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 Experiment Station during 
a visit to the coffee districts in Java was surprised to find 
that, although in the coffee industry, seedling plantations 
are asa rule taken as a matter of course, a considerable 
acreage is planted in grafted 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 is 
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 itis 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 1915 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, nou-perioled Ladwood with buds 
3°5 to 4 centimetres long; the age and appearance of the stock 
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 the Board of 
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 Reconstruction 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 required 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 for 
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 42s. per quarter, and in growing oats 23s, 
per quarter. No 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 attached 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 sugar-beet industry will be a contribution 
of much importance to the increased production of foodstuffs 
in the United Kingdom 

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. 
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THE MONGOOSE IN BARBADOS. 

The Barbados Official Gazette of May 1, 1917, contains 
the report of a selecc Committee 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 was the destruction of 
rats, 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 with 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 toa 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 mongoose 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 response 
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 
helpless 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 
necessary 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 
difficulty to establish this by post mortem examinations. 

There is some inconsistency involved, after the con- 
clusion that the mongoose is no longer the enemy of the 
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 Barbados) 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 seriously 
felt.’ 

The pests indicated as having seriously increased are 
the root borer, the moth borer, and the scarabee. Of the 
animals 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 
marinus, 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 spite of the 
abundance of rats also to be found there. So far as the 
writer's observations go, the 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 mongoose, 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 disadvantage 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 wonld it not be wiser to 
accept an accomplished fact and to adopt more direct means 
of protection against the effects complained off 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 
disposition 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 goddess 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 people are really suffering from the depredations 
of the mongoose, 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 rewards 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 question 
of taking measures for the exterminating and reducing of the 
number of mongoose 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 causing 
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 but 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 food 
they eat, but extends to the food they spoil and the 
damage they cause by gnawing through such structures 
as wocden 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. 

PREVENTIVE MEANS. Many kinds of structures formerly 
made of wood are now constructed with cement, and when 
these buildings have an efticient 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 
eunning animal is to be baffled. 

Keeping anything which may serve as food for rats in 
rat-proof 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. 

CURATIVE MzasutEs. Although a rat is not easily 
frightened, it may 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 Value of 
Exports. Imports. 

1912 4,034,425 5,345,861 
1913 3,960,625 6,058,959 
1914 4,489,869 4,484,944 
1915 4,366,792 6,039,595 
1916 4,134,901 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 $9,580,286 to $10,490,686. 

The chief article imported from Canada into the West 
Indies was wheat flour which, in 1912, was in valne 
$1,595,986, in 1915 $2,340,259, and 1916 $2,974,670. 

The values of the chief articles of West Indian produc- 
tion imported, in 1912 and 1916, into the Dominion were:— 

1912. 1916. 
3 3 

Cacao $5,265 365,249 
Coco-nuts 81,751 27,456 
Bananas 14,495 age 
Limes 1,051 107 

Oranges 
Shaddocks + 60,720 135913; 
Grape-fruit | : Le 
Lime juice (crude only) 14,979 25,655 

Rum 18,581 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. 

West Inpra CoMMITTEE CIRCULAR, 

May 31, 1917. 

ARRowrRooT—5d. to bsa. 
Barata—Block, 3/0% to 3/2; Sheet, 3/9 to 4/. 
BrEEswax—No quotations. 
Cacao—Trinidad, 85/- to 86/-; Grenada, 80/-; Jamaica, 

no quotations. 
Corrre—Jamaica, 71/6 to 88/-. 
Copra—£45 15s. to £46. 
Corron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, no quotations.2— 
Frurt—Bananas, £35 per ton: Oranges, no quotations. 
Fustic—No quotations. 
Gincrer—Jamaica, 90/- to 110/-. 
Isrnciass—No quotations, 
Honty—Jamaica, 75s. to 105s. 
Lime Jurce—Raw, no quotations; concentrated, no quota- 

tions; Otto of lime (hand-pressed), no quotations. 
Logwoop—No quotations. 
Mace—1/6 to 2/3. 
Noutmees—l04d. to L/-. 
Pimento—4d. 
Russer—Para, fine hard, 3/2; fine soft, no quotations; 

Castilloa, no quotations. 
Rum—Jamaica, 5/2 to 8/6. 

GiutesPre Bros, & Co., June 

15, 1917, 

Cacao—Caracas, 12c. to 12}c.; Grenada,£12c. to 12ic.; 
Trinidad, 12c. to 12ic.; Jamaica, 10#c. to 114c.5 ,8 

Coco-nuts—Jamaica and Trinidad selects, $38-0C to 
$48 -00; culls, $2200 to $2400. 

CorreE—Jamaica, 9fc. to 114¢c. per tb. 
Gincrer—17c. to 20c. per th. 
Goat Sxrns—Jamaica, $1°00; Antigua and?Barbados, 90c. 

to $1:00; St. Thomas and St. Kitts’ 85c. to 90c. 
per tb. 

Grape Fruit—Jamaica, $1°75 to $2°25. 
Limes—$5°50 to $8°00. 
Mace—38c. to 42c. per tb. 
Nourmrcs—204c. to 25c. 
Orances—$1°25 to $2°00, 
Pimento—6j}c. per tb. 
Sucar—Centrifugals, 96°, 5°89c; Muscovados, 89°, 5:03c.; 

Molasses, 89°, 4°87c. all duty paid. 

Trinidad.—Messrs, Gorpon, Grant &"Co., June 22, 

1917, 

Cacao—Venezuelan, $11°80; Trinidad, $11°25 to $11°75. 
Coco-nut Om—$1°12 per Imperial gallon. 
CorrrE—Venezuelan, 10c. to 12c. 
Corra—No quotations. 
Duat—No quotations" 
Ontons—$4°50 per 100 th. 
Peas, Sprit—$10-00 per bag. 
Potators—English, $5°75 per 100 fh. 
Rice—Yellow, $9°50 to $10-00; White, $6°75 per bag. 
Svuear—American crushed,no quotations. 

June 30, 1917. 

Barbados.—Messrs. T. S. Garraway & Co., June 12, 

1917 

ARRowROOT—$6'00 per 100 tb. 
Cacao—$12°50 per 100 fh. 
Coco-nuts—$26°40 husked nuts. 
Hay—No quotations. 
Manures—Nitrate of soda, no quotations; Cacao manure, 

no quotations; Sulphate of ammonia, no quotations, 
Mo tassrs—No quotations. 
Ontons—$5°50 to $6-00. 
Pras, Sprir—$12°00; Canada, no quotations. 
Porarors—No quotations. 

Patna, no quotations; Rangoon Rice—Ballam, $9°50; 
no quotations. 

Sucar—Muscovado centrifugals, $4°50 to $5:00. 

British Guiana.—Messrs. Wierinc & RicHTER; Messrs, 

SANDBACH, ParKER & Co, 

ARTICLES. Messrs. WIETING 
& RICHTER. 

Sanp- 
PARKER, 

& Co. 

Messrs. 
BACH, 

ARRowRooT—St. Vincent 

Barata— Venezuela block 
Demerara sheet 

Cacao—Native 
Cassa va— 
Cassava STARCH— 
Coco-nuts — 

CorrEE—Creole 
Jamaica and Rio 
Liberian 

DHaLt— 
Green Dhal 

Eppors— 
Motasses— Yellow 
Ontons—Tenerifie 

Madeira 
Peas—Split 

Marseilles 
PLaNnTAaINs— 
Porators—Nova Scotia 

Lisbon 

Porators--Sweet, B’bados 

Rice—Ballam 
Creole 

TANNIAS— 
Yams— White 

Buck 
Suear—Dark crystals 

Yellow 
White 
Molasses 

TimBER—GREENHEART 

Wallaba shingles 

» Cordwood 

NO QUOTATIONS. NO QUOTATIONS. 
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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 1s. each. Post free, 1s. 2d.; 
Volumes IT, ITI, IV, V, VI, VI, VII, IX, X, XI, XII, XIII, XIV and XV:—Price 2s. each; Post free 2s. 8d., where 

complete. 
Volume XV, No. 4. 

(III, 2. IV, 3; and V, 2 and 3 are out of print.) 
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. 

issued up to the present time is eighty-two. 

Sucar Inpustry. 

‘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 4d. each. 

Seedling Canes and Manurial Experiments at Barbados, 
in 1903-5, No. 40; in 1904-6, No. 44;in 1905-7, 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 1905-6, 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 1912-15, in 1913-14, price 1s. each, 

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. 

Those mentioned in the following list are still available; the rest are out of print. 
The number 

GENERAL. 

(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 School Gardens, Fourth Edition. 
(71) Insect Pests of the Lesser Antilles. (Handbook). Price 

(unbound) ls. 3d. Bound in cloth, 2s. 3d. 
(72) Lime Cultivation in the West Indies. (Handbook). Price 

(unbound) 9d. Bound in cloth, ls. 8d. 
(73) Root Borers and other Grubs in West Indian Soils. 

Price 6d 
(74) Cotton Cultivation in the West Indies. (Handbook). 

(unbound) 9d. Bound in cloth, 1s. 8d. 
(75) Insect Pests of Sugar-cane in Antigua and St. Kitts. 

Price, 6d. 
(76) Indian Corn. Price 4d. 
(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. 

Price 

(81) 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 3d. for the pamphlets marked 2d.; 1d. for those 
marked 4d. and for Nos 73 and 75; 14d. for Nos. 40, 44, 49,59, 62, 63, 67 and °74. Postage for No. 71, 4d. 
and for No. 72, 2d. 

The 
The ‘ Agricultural News’ contains 

‘AGRICULTURAL NEWS’: 
extracts 

A Fortnightly Review. 
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 ADVERTISEMENTS may be obtained on application to the Agents. 

“copies are to be addressed to the Agents, not to the Department. 
All applications for} 

Agents. 

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

London: Messrs. Dutau & Co., 37, Soho Square, W. 
West Inpra Commirrer, 15, Seething Lane. 

Barbados: Apvocate Co. Lrp., Broad Street, Bridgetown. 
Jamaica: THE EpucationaL Suppty Company, 16, King 

Street, Kingston. 
British Guiana: Tut Arcosy Co., Lrp., Georgetown. 
Trinidad: Messrs. Murr-MarsHat & Co., Port-of-Spain. 
Tobago: Mr. C. L. PLacEeMANN, Scarborough. 

Grenada: Messrs. THos. Lawtor & Co., St. George. 
St. Vincent: Mr. J. D. Bonaprg, ‘Times’ Office. 
St. Lucia: Mr. R. W. Nivss, Botanic Station. 
Dominica: Mr. J. R. H. Brincewater, Roseau. 
Montserrat: Mr. W. Rosson, Botanic Station. 
Antigua: Mr. 8. D. MAtons, St. John’s. 
St. Kitts: Tue BrsLe AND Book Suppty AGENCY, BassSETERRE 

Nevis: Messrs. Howitt, Bros., Charlestown. 
Canada: Lewss W. Cirmens, 81, Yonge Street, (Royal Bank Building) Toronto. 
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THE BEST MANURE FOR COLONIAL USE 
fers 

Dissolved (Soluble) Guano 
FOR SUGARCANE AND GENERAL USE. 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

The Anglo-Continental Guano 

Works, Ltd. 
Dock House, Billiter Street, London, E.C. 

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

JUST ISSUED. | 

WEST INDIAN BULLETIN, Vol. XVI, No.2. BORDEAUX MIXTURE. 
Containing the following papers:—Note on the Recovery of 
Sugar at Gunthorpes Factory, Antigua, 1905-16, by 
Sir Francis Watts, K.C.M.G., D.Se.; The Identity of| 
Fibre-Agaves, by Professor L. H. Dewey (with a key to| SULPHATE OF COPPER: 
Sisalanae in the West Indies by William Trelease); On the Bordeaux is recognized as the best mixture for 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.; Note on the Significance of the | planting. 
Results obtained in the Dominica Manurial Experiments | : : yee 
with Cacao, by W. R. Dunlop; The Characters of certain | Assure a good spring, by using this mixture. 
Soils in the Area Devasted by the Eruptions of the Soufriere' To be obtained from 
ef 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- pap BARBADOS CO-OPERATIVE 
pany, D.Sc.; Note on Lime Requirements of Soils for Partial | 

For use in mixing the above, we stock 

Sterilization, by H. A. Tempany, D.Sc.; The Fungi of the | COTTON FACTORY, LIMITED, 
Internal Boll Disease, by W. Nowell, D.I.C.; Poisonous Fishes | 
in the West Indies, by W. R. Dunlop. | WHITE PARK, 

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

DEPARTMENT PUBLICA.:ONS. 
HANDBOOK SERIES. 

Inseet Pests of the Lesser Antilles. Pp. 210, Figss. 185. Price (unbound) 1s. 3d. 
Bound in ecloth, 2s. 3d. 

Lime Cultivation in the West Indies. Pp. 186, Figs. 17. Price (unbound)j9d. 
Bound in cloth, 1s. 8d. 

Cotton Cultivation in the West Indies. Pp. 118, Figs. 35. Priee (unbound) 94. 
Bound in cloth, 1s. 8d. 

Printed at Office of Agricultural Reporter, 4, High Street, Bridgetown, Barbados, 
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mv. S. P: 
MAIL, PASSENGER & CARGO SERVICES 

FROM THE 

WEST INDIES 
f | 

THE UNITED KINGDOM | Azores. 
| St. Vincent, St. Lucia, Dominica, 

CANADA | 1 Montserrat, Antigua, St. Kitts, 
|Bermuda, Halifax, N. S., & St. John (N.B.) 

'DEMERARA ; PARAMARIBO | Grenada & Trinidad. 
Trinidad, Puerto Colombia, 

'PANAMA CANA & PACIFIC PORTS - Cartagena, Colon, Panama, 

PORTS OF CALL 

{REGULAR MAIL, PSSENGER AND CARGO SERVICES FROM THE 
UNITED KINGDOM TO 

BRAZIL URUGUAY & ARGENTINA 

Via Spai, Portugal, Madeira & St. Vincent 

i REGULAR SAILINGSFROM THE UNITED KINGDOM TO 

MOROCIO, CANARY ISLANDS & MADEIRA, 

& JAPAI. 

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

Rio de Janeiro, Madrid, etc. 
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It Pays 
TO ERADICATE Ticks! 

> 

The Results of Tick Eradication work in the United States 
> 
° 

A vigorous co-operative campaign for the eradication of the cattle tick in the South and SoufWVest States of North 
America, has been in progress since 1906, the work being conducted jointly by the Bureau of Animahdustry of the United 
States Department of Agriculture and the State and county authorities. 220,000 square miles (an area pater than France) has 
already been completely cleared of ticks. An effort has recently been made to secure direct evidencepm the cattlemen and 
farmers concerned as to the results of the work. For this purpose a circular letter embodying the}lowing questions was 
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 
2. What, if any, has been the average per cent. increase in the weight of the cattle since tick er 
3. Express in percentage the average increase in grade or quality of the cattle since ticks were ellicated ? 
4. Approximately what per cent. of cattle died annually of fever in your county before tick erajtion began ? 
5. What is the probable per cent. of increase in milk production of dairy cows due to the absenof ticks ? 

1. AVERAGE INCREASE in VALUE of CATTLE SINCE TICK ERADICATION BE in 1906. 

Alabama = $7.70 Arkansas... $8.31 California... $15.00. eorgia $8.00 
Mississippi... 9.00 North Carolina 8.30 @ Oklahoma ... 8.20 outh Carolina 9.25 

Tennessee... $10.94 Texas es $13.79 Virginia $13.28 
Average of 11 States ~~ oo $9.76 

NOTE— $2.50 should be deducted from the above increases as representing the general rise in the value of cattle which has taken pithroughout the country, 
and which cannot, therefore, be ated to be due to the eradication of ticks. 

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 theyerage per cent. of gain 
ror the entire tick-free territory was 19.14. In other words, the cattle as a whole are considered to bebout one-fifth heavier 
than before tick destruction was commenced. 

3. INCREASE IN QUALITY OF CATTLE. 

The lowest State average was 16 percent. for Georgia, and the highest 31 percent. for Mississippi. Thiverage for the 11 States 
was 26.91 per cent., which means that the cattle in the tick-free sections at present are rather over one-fourthetter in grade or quality. 

This is proof, if proof were needed, that the unprofitable “scrub” animal and the tick go togethermd that when the latter 
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 beforjhe inauguration of the 
tick eradication work. The figures range from 9 per cent. in Georgia, to,15 per cent. in Mississippi anNorth Carolina, and the 
average for the 11 States is 13 percent. 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 Soh an annual loss of this 
magnitude must be. Some idea of its extent may be had by taking the census figures for cattle in 1910According to these there 
were in round numbers 15,000,000 cattle below the Tick quarantine line, with a valuation of slightly oy $270,000,000. 

One-eighth of this sum 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 pro¢ction, etc., all of which 
will more than double the amount named. 

5. INCREASE IN MILK PRODUCTION. 

The owners of dairy cows in the region cleared of ticks are evidently well satisfied with the resultgf the work, since 95 per 
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. increase) each, while the highest 
average, 25 per cent. increase, is from North Carolina, closely followed, however, by 24 per cent. each in Msissippi and Oklahoma. 

The average for the 11 States is 23 per cent., which is a gain of nearly one-fourth in the total Milkjeld. 
It is easy to see what a great advantage this would be if it could be applied to all the ticky pws in the South. The 

additional milk would in the aggregate be worth many millions of dollars. 

IT IS CHEAPER TO KILL TICKS THAN TO FEED TIEM. 

COOPER'S CATTLE TICK DiP WEST INDIAN |GENTS: 

Has received the official approval of the following Countries: ST. KITTS: S. L. Horsford & Co. ANIGUA: Bennett, Heysen @ Ca. 
JAMAICA: D. Henders Co., Kingston. 

Yaion of South Africa, Northern Rhodesia, Brazil, Basutolaad, a pete Beacon dankey aes Ss 

BARBADOS: Barbados Co-opejtive Cotton Co., Ltd. 
Nyazaland, Swaziland, Southern Rhodesia, Madagascar, BAHAMAS: W.N. Twjam, Nassau. 

@ritish East Africa, German East Africa, Portuguese East Africa, TRINIDAD: T. Geddes Grjt, Port of Spain. 
BRITISH GUIANA: Sanditth, Parker & Co. 

Portuguese West Africa, Egypt, Argentine Republic, Queensland, ST. VINCENT: Corea & Co., Kingsto . NEVIS: S.D. Malone 

United Stat DANISH WEST INDIES: A. Simiegelow, St. Croix. 
evel mmetice, New) Seath Wales, MONTSERRAT: W. Llewellyn Wall. DMINICA: Hon. H. A. Pramptem, 
No-thera Territory of Australia. ST. LUCIA: Barnard Song Co., Castries. 

Manufacturers: WILLIAM COOPER & NEPHEWS, Berkhansted, England. 
BRANCHES: Tereato, Chicage, Sydusy, Melbearme, Auckland, Buenos Aires, Monte Video, Panta East Londen, Odessa. 
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The Dominicns Royal Commission. 

ZETER inquiries extending over five years, the 

Royal Commission on the natural resources, 

i gactual 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 quite certain that no Blue Book of 

such momentous importance as this as to the develop- 

Broad, however, as the scope of the inquiry 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 part of the Empire to be left out of 

present calculations. But it is plainly evident that 

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 mterwoven. The 

report, therefore, deals with the problems connected 

with the reconstruction and development of the Empire 
a as 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 include 
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 improvee 
ment of the commercial intelligence system in varioug 
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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 

and with them those of the Empire, are mainly pro- 

_duced and controlled outside the Empire: these include 

cotton, petroleum, nitrates and 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 possibility 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, each for the self-governing and of one 
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st that the Board 
required for the 

Dominions, and they further sug 
should carry out the research wo 
survey in the following manner: 

(a) In respect of the United Kingdom, through 

the recently formed Department/for Scientific and 
Industrial Research, the National Physical Laboratory. 

(b) In respect of the self-gqerning Dominions, 

through the now existing scientific lepartments and the 
Committees for research which are being set up in the 

Dominions. 
(c) In respect of India, the Vrown Colonies and 

the Protectorates, through the lotal scientific depart- 

ments and the Imperial Institute, 
The Commissioners conclude ly saying: ‘We make 

bold to assert after five years’ experience throughout 
the Empire that the spirit of co-operation, so splendid- 
ly demonstrated in war,.will be suceeded, after peace is 

declared, by absolute concord the great? task of 

reconstruction and development.’ 
In support of the recommetdations of the Com- 

mission the decision of the Inperial Conference in 
favour of Imperial Preference is of great importance 
and the Conference also records |ts opinion that the 

safety of the Empire and the necessary development 

of its component parts require @ncerted action with 
regard to the following matters: : 

(1) The production of an adayuate food supply and 
arrangements for its transportation under any conditions 
that may reasonably be anticipated. 

(2) The control of natural resources within the 

Empire, especially those that are dan essential character 

for necessary national purposes, yhether in peace or in 

war. | 
(3) The economic utilization of such natural 

resources through processes of manufacture carried on 

within the Empire. | 

| ee ee : 4 

DEPARTMENT NEWS. 
The Imperial Commissionbr of Agriculture: left 

Barbados on July 11 for Antigua with the object of 
paying an official visit to that Presidency. Sir Francis 
Watts is expected to return to /Barbados in about two 
weeks time. : 

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

the Imperial Department of Agriculture, has returaed 
to the Head Office after spending some days in Dominica 
investigating certain problems relating to plant 
diseases. 

——— 

Dr. J. C. Hutson, B.A., Ph.D., Entomologist on the 
staff of the Imperial Department of Agriculture, has left 
Barbados with the object of paying a short visit to 
St. Lucia in connexion with insect pest investigations. 
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AGRICULTURAL PROGRESS IN 

PORTO RICO. 

The fifth report of the Board of Commissioners of 

Agriculture of Porto Rico for the year ended June 30, 1916, 

contains much interesting reading matter and is a record, on 

the whole, of substartial progress in that island Conditions 

have been suchas 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 increase in area will be offset by the decrease 

in yield. Intensive methods are necessary to obtain satis- 

factory crops from the average Porto Rican soil. 

Molasses and aleyhol, by-products of sugar manufacture, 

have shared in the prevailing 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 secu-e a larger outlet for their product in 

the United States themselves. The Coffee Growers’ Asso- 

ciation has taken this 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 being 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 people of Porto Rico. 

Conditions in the fruit industry have not been as satis- 

factory as could be wished. A heavy crop in Florida and 

fruit rots attacking esvecially the pine-apple, which resulted 

in thousands of boxes being left to rot in the fielés 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-operate, 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 the work of the Station, the year under 

review was a profitable one, progress having 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 

varietiesof canefrom 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 yigorcus 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.208 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 canes. 

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 it 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 lead 

one to suppose. The variety B.347 is another which is 

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 extracted. 

during the day. 
The work in plant pathology and botany continued alung 

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 is 

expecied 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 particular, fruit rots and shipping rots. 

Large numbers of cultures have been made in connexiom 

with studies of these diseases, and much laboratory work 

remains to be done. 
Satisfactory progress has been made ia 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 English 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 were- 

made which included fruit picked at all seasons of the year 

and handled in various ways as to its treatment preparatory 

to shipping. 



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 14 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 twenty-tour 

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 their crop to the factories even if they were 
delayed by unfavourable weather or other impediments. It 
appears that about two-thirds 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 course 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 the 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 
areturn 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. Lucy’s 
parish and larger demands will be made on it. Potatoes are 
now 100 percent. dearer than they were at this time last 
year. Such a scarcity «f this vegetable has not been experi- 
enced since the severe drought of the early seventies. 

During the past fortnight the price of erystals and 
Muscovado has remained steady at $4°25 and $4°50 per 100h. 
respectively; Fancy Molasses has been sold at 32c. per 
gallon, but offers were not always made for Choice. (Barbados 
Agricultural Reporter, June 30, 1917.) 
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COLONIAL REPORT ON) BARBADOS. 

FOR 1915-16 

Although there was a deficit on December 31, on the 

year’s transaction of £14,525, the Colo}ial{revenue increased 
by £13,392 during a year in which the foundations of the 
civilized world were quivering from th¢ effects of war. To 

the extent of £9,815 the increase was due to new taxation on 

sugar, molasses, rum, spirituous liquors and tobacco. Apart 

from the extra taxation therefore, the annual revenue grew 

to the figure of £3,577, the chief cause Heing the exceptionally 

high price of sugar which increased the spending power of 

the people. 
Owing to war causes, principajly lack of shipping 

facilities, higher freight rates, and to fommodities reaching 
untempting prices, imports fell from £1,300,073 in 1914 to 
£1,270,154 in 1915. On the other hand, exports increased 
from £915,099 in 1914 to £1,181,985 in 1915, the values 
of the principal articles of export being, 

1914. | 1915. 
<a | £ 

Bread and crackers 6,600 | 6,648 
Cotton-seed meal 1,625 | 1,769 
Raw cotton 13,473 | 17,042 
Hides, skins 6,334 4,214 
Lime, building 1,454 1,752 
Oleomargarine 2,251 1,913 
Vegetables, fresh 6,676 8,959 
Sugar, muscovado 94,688 159,512 

»  erystals 158,372 342,989 
Molasses, choice 55,332 74,173 

3 o fancy 306,076 204,904 
5», vacuum pan 1,158 8,526 

Rum 444 2,780 

The seedling sugar-cane B. 6450 continues to give 
excellent results as compared with the White Transparent and 
other varieties. The local Department of Agriculture reports 
that for the 1915 crop the average yield of this variety over 
large areas exceeded that of the White Transparent, the 
standard cane, on the average of both plants and ratoons in 
the black and red soil districts by 8/7 tons of cane per acre 
and, in spite of the comparatively poor quality of the juice, 
due to the excessive rainfall during the reaping season which 
prevented the canes ripening properly by over a }-ton of 
dark crystal sugar per acre. Other new varieties, notably 
Ba. 6032 and B. H. 10 (12). have also given excellent results 
and plants are now being distributed to the estates for culti- 
vation in considerable areas. 

As regards cotton, the local Department of Agriculture 
has endeavoured during many years, by selection and 
hybridization, to obtain varieties having resistance to pests 
and diseases and giving satisfactory yields of good quality 
lint. There were manufactured in the island 185 952 gallons 
of rum as compared with 235,049 in 1914, a decrease of 
50,097 gallons, 

Of 291 sugar works in Barbados, 102 were equipped 
with steam machinery, There is a strong tendency towards 
the erection of improved machinery, but improvement in this 
direction has been retarded on account of increased difficulties, 
owing to conditions resultant on the war, in obtaining 
material. 
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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 arabica a tree very common in 

Antigua and other West Indian islands under the name of 

‘Cossie’, or ‘Cassie’. 
In India, these pods are known as Babul pods, and in 

the Sudan by the name of Sant pods, According to the 

Bulletin of the Imperial Institute, Vol. IV (1906), p. 96, 

a sample received from the Sudan contained as much as 

35-4 per cent. of tannin, and this tannin produced a oft 

light-coloured leather. It may be suggested that a larger 

yield of tannin would be obtained if the pods were crushed 

and the seeds screened or sifted away. But in India, accord- 

ing to the same journal [Vol. XIV, p. 614 (1916)], the tan 

liguor prepared from the pods speedily undergoes deteriora- 

tion and is therefore not used 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 ata 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 0°3 and 0°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 kiuds 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 notin 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 time. It would seem 

worth while, therefore, to collect it for shipment. 

Advances upon Agricultural Produce.— 

An Ordinance, 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 Ordinance, 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 

payment 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 bays (of 160 hb.) 
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 Chagnanas 
districts, 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 Board of © 
Agriculture of Trinidad, which appears in the Trinidad and 
Tobago 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 Department of Acriculture should con- 
tinue its trials of imported rices, especially those of British 
Guiana, India and Louisiana varieties, 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 grown. 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 nay 
render desirable, and which could readily be established. 
through the melium 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 increasing 
the local food supply. 

Correlative Characters of the Rice Plant.— 
From a study of rice varieties grown on the lowlands of 

the Philippines to determine the relative values of the most 
apparent characters, especially in their relation to the period 

required by a variety to reproduce itself and to the degree of 

reproduction, some of the most 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 on 

yield. Extra early maturity is to be had at the expense of yield. 

Late maturity is conducive to loss through disease, insects, 

ete. A variety that tillers freely produces more grain per acre 

than one that does not; but when rice is transplanted, tillering. 

can be largely regulated by the number of plants set in the 

till. Tillering, the number of grains per panicle, and grain 

size are compensating charactvrs. 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, result in 

the highest consistent yields. : 



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 reported in West Indian Sea 
Island cotton since our last report, but quotations are raised 
a further 1d. per b. 

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 1,953 acres in the previous 
year. As there are 55 bales representing 21,020 fb. of lint yet 
to be shipped of last year’s ciop, the total output is brought 
up to 313,322 Ib. of lint, or at the rate for the island of 156 b. 
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 be 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 into the cotton-growing islands 
of the West Indies; 2nd 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. 

Agricultural Credit Societies, St. Vincent. 
—In a recent letter the Agricultural Supermtendent 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, Efforts are being made 
among the members to build two sailing vessels and to work 
them intercolonially on co-operative lines. 

THE AGRICULTURAL NEWS. uLy 14, 1917. 

| 

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 
of 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 fertilization of the soil a more rapid artificial one 
may be substituted. Nitrates from Chile and sulphate of 
ammonia from the gas and coke indnstries 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 our 
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, Aalkstickstoff, 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 cause 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 plantfoods 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. 

VITAMINES IN BREAD. 

Attention is called inthe ZHxperiment 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 Agrz- 
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 tothe 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 factors 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, e2gs 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. 

GOATS MILK. 

In view of the increased attention to the advantages of 
keeping goats in the West Indies and of the importation of 
different breeds for milk, an article which appears in the 
Veterinary 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 130,000 
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 efforts 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 Madame 
Heritte-Viardot, niece of Manuel Garcia, the inventor of tha 
laryngoscope, we find the author recording her indebtedness 
toa couple of goats which furnished milk for her little son 
during a voyage from England to the Cape, which in those 
days (1863) was no light undertaking, particularly 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 cow’s, 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 
places, even if he had the money. Once the initial expense 
of purchases has been met, a goat, when eircumstances 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 auimal 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 hegoat 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 
may be as high as 4°8 on the average, with an extreme up- 
ward limit of 8°7. 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 
oats. 

Z 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’s 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 (150 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 Colonies 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 taken by the United States in 
regard to agricultural development in that country in 
connexion with the war. 
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Sugar Prices. 

In a letter reproduced in the West India Com- 
mittee Circular ot 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 erystals; (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. ‘The Committee is requested to adopt in 
future the same terms as those on which Commission’s 
sugars are sold, viz: 1} per cent. discount, fourteen days 
rent and interest, in place of the usual terms of 
1 per cent. discount and one month’s rent and 
interest. 5 

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 West 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 umit 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 
inereased 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. 

Ata 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 Agricultural Society 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 £25 as a grant to the 
Society for 1917, and, on the occasion of his recent 
visit to the Dependency, the Governor of Jamaica 

in the Society and 
recommended early aftiliation 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 May 14, 1917, and was formally opened 
by the Commissioner. His Honour pronounced the 
show, asa first attempt, an unqualified success, and 
alluding especially to the exhibits of seed-cotton and 
ginned ¢ tton, which were one of the features of the 
exhibition, was most emphatic in forecasting prosperity 
to the Dependency from that industry. 

DD 

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 1915-16, 
it may be noted that, in the Proceedings of the Insti- 
tute 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 basis. 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. 

ED ae 

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-NuTs. Coco-nuts are in demand by the 
Marseilles industries, especially the copra, which is used 
for the manufacture of oil, butter and seap. 
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Suspension of the ‘Kew Bulletin’, 

In the Times of May 29, 1917, it is announced 
that the publication of the Kew Bulletin, 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 materiais, tobe 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 
Times points out, the starvation of intellectual 
activities is not accounted to be any part even of war 
economy. The German 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 discharge, 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 with the procedure to be followed in 
cases of swine fever, the Assistant Secretary of the Board 
of Agriculture in England had explained that although 
the introduction of anti-swine fever treatment had ren- 
dered the slaughter of swine ailing from the fever undesi- 
rable where the treatment was accepted by the pigowner, 
since in order to secure the best results from the treat- 
ment 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 that 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 25, 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 Annual 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 
swine. 
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INSECT NOTES. 
WHITE GRUBS INJURING SUGAR-CANE 

IN PORTO RICO. 
In the Journal of the Department of Agriculture of 

Porto Rico, Vol. 1, 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 Rico. 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 Scarabaeidae, to which the white grubs belong. 
In this paper the five species of Melolonthids are dealt with, 
while the results of the work on the remaining five species 
of Dynastids are promised in a later paper. 

Sugar-cane is grown over large areas in Porto Rico 
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, 
based upon an accurate knowledge of the insects’ life-histories, 
or perhaps through the 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 species, but not determining the 
length of the separate instars in the larval stage of the grub. 

In 1916 Mr. J. J. Davis published an article in the 
Journal of Economic 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. {[t will be noticed that in 
a temperature having a cold winter like Indiana, the life- 

cycles of these beetles is never less than two years, and is 
generally much longer: 

Asa 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 wellas the 
single species of Phytalus. They are being described by him 
under the names /’hyllophaga vandinei, P. portoricensis, 
F. guanicana, P. citri, and Phytalus wmsularis. 

Of 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 4,087,000 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 with 
this species, so that more is known about it than about any 
of the other white grubs injurious to sugar-cane in Porto 
Rico. 

METHODS OF REARING WHITE 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 suffered 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 dipped 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 pots 
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 



Vor. XVI. No. 397. THE AGRICULTURAL NEWS 219 
oe 

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. vandinet eventually emerged. 

Check experiments 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 
occasional 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 thata 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 Phyllophaga vandinei, and mention will be made of 
the natural enemies of white grubs in Porto Rico 

J.C.H. 

BEES IN RELATION TO AGRICULTURE. 

Ina report giving an account of a recent visit to the 
coco-nut districts of the colony, the Government Entomolo- 
gist of Fiji noticed that, on those estates where bees were 
kept, the bees swarmed around the open efflorescences in 
great numbers, 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 may 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 1) 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 Jowrnal of the 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 fertilize 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 
same 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 this is to be seen in the case 
of the vanilla plant. Amongst insects, bees are of the 
greatest 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 or mother, forty to fifty thousand workers, and 
several hundred drones. The queen is the mother of every 
bee in the hive and does no work but that of reproduction, 
while the drones are the males, their 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 published in the Leeward Islands 
Gazette 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. 350 of the United States it is stated 
that winnowed rice is covered with hard siliceous hull. The 
hulled grain is covered with a light-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 £3,840,567 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 of St. Vincent is offer- 
ing in the St. Vincent Gazette, for sale at 5c. per b., 
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 1915 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 87,000 tons. 

Continued attention is being given by scientists to the 
question of the réle played by vitamines, the infinitesimal 
something in natural food which appears to be essential to 
satisfactory food assimilation. A recent number of Comptes 
Rendus of the Bacteriological Society contains the results of 

experiments on feeding, which are of great importance. 

It is gratifying, writes the Fzeld 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 have 
taken years to win. 

According to the Agricultural News 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 }-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.; Marie Galante seed-cotton, 

13d. per cwt.; Sea Island cotton 2s. per cwt.; Marie Galante, 
1s. per cwt.; arrowroot, 4d. per cwt.; sugar, 3s. 6d. per cwt.; 
molasses, ls. 6d. per cwt.; syrup, ls. 6d. per cwt. 

Experiments have been made in Denmark with the sub- 
stitution of cacao-cake for ground nuts and soya as the food for 
cows. The general result, according to the AZonthly 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 1°5 per cent. Cases of poisoning had been recorded 
with cattle, fowls and pigs after the use of cacao-cake, and, , 
on account of these, Professor Hawsen experimented with 
fowls, rabbits and mice, and came to the above conclusion. 

The correspondent of the West India Committee Circular 
in the Turks and Caicos Islands writes on March 30 that over 
11,000 tb. 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 ina 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 1915-16 was £29,000,000, four millions less than 
in the previons 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, asis stated by the Chamber 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 Louzsiana Planter of 
April 28, 1917, observes that while careful intensive experi- 
mentation has been going on for years 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 our opinion, 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 areply 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 Official Gozette of June 21,1917, that the 
admission of cane syrup into the United Kingdom was referred 
tothe 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 bya 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 248 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 
oint opinions vary and, in fact, pruning, though one of 

fhe 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 the dry season when the 
tree is resting, when the wound dries 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 
neighbourhood 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. 

There is a common belief in the West Indies that, should 
a tree like the cacao be pruned, say three days after the new 
moon, 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 
much 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 greatest 
chemists in the world, cannot perform 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 
tore 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 isalmost 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 
June 30, 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 15,000 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 distinet 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 7,500 feet) where the amount of water vapour 
1s 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 oceur 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, 2 Rain Clouds, are dense masses of formless 
clouds with ragged edges, through which are often seen 
Cirro-Stratus clouds. When the mass of nimbus is broken 
up isto 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 Clouds are whitish layers, usually torming 

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-Cumulus Clouds, 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 
of activity where individual effort is best, and, in fact, 1s 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 more than merely a method of doing 
business. It is, as is explained, in the Huxtension Bulletin 
No. 1 of the Hawaii 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 
de 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, 
‘social or commercial. Some co-operative activities are much 
more readily carried out than others. Co-operative business 
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 w2th one another 
gor 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.—tIt 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 possible degree. At Cambridge, 
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 
country, 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 bakers 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 years 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 Institute 
under notice, reference is made to the policy of 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 developments 
and important results, attention may, however, be drawn to 
the fact that the Federal Government has already organized 
an inter-departmental 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 Experiment Station Lecord, for May 1917, Vol. 36, 
No. 7, is a material expansion of the work of the Department 
of Agriculture, enlarging its forces for cc-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. Itis 
estimated that approximately $25,000,000 will be reqnired 
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 339,700 franes (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. Itadvocates the appoint- 
ment of a permanent superior council to guide and direct the 
work of the stations, assure the proper use 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, 1517, 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 vessels, which fly 
the American flag, will touch at Porto Rico, the Virgin. 
Islands, the Windward 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 
ipractical 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. =——sésd'tt 
R, E. Lockhart ote v 3rd 
Floris Simmons Final 2nd 

Total number of candidates, St. Vincent, 3. 
H. E. McDonald Preliminary Ist 
G. T. G. Michael -n Ist 
V. G. Pereira aH Ist 

_E, A; Thompson as 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 assocn as possible. An account of these exami- 
nations will be found in the Agricultural News, Vol. XIII, 
No. 308, p. 61, and Vol. XIV, No. 332, p. 29. 

RAINFALL IN ANTIGUA IN _ 1916. 

The return of rainfall for seventy-four stations in 
Antigua for the year ended December 31, 1916, shows 
amonthly mean as follows:— 

January 515 
February 2923 
March IE) 
April 2°24 
May 4°45 
June 2°37 
July 6°44 
August 571 
September 3°83 
October 12:34 
November 9°83, 
December ert 

with an average rainfall for the year of 58°23 inches. 
During the period of forty-three years between 187 

and 1$16 the average annual rainfall is 45°23, so that the 
rainfall for last year is 13°00 inches above the average. The 
lowest average |yearly rainfall for the period in question was 
28°78 inches in 1875, while the maximum is 73°59 inches 
in 1889. ! 

The rainfall for the period of five years ended 1916 is:— 
1912: 32-2 
1913 42°76 
1914) "36-86 
1915 56°14. 
1916 58:23 
eel 

According to Mr. W. Fishlock, Curator, Experimeut 
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 for the coming crop are a little un 

certain, 

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 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. / 

GINGER. 
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 in 
London on the same date the offerings 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 West Indian, which realized 2s. 1d. 
to 2s, 3d. per bb. for fair to good pale, and Is. 10d. for dull, 
At auction on the 23rd, 63 packages were offered and sold, 
fair reddish fetching 2s, 2d. to 2s. 4d. per tb., ordinary and 
wormy ls. 8d. to 2s., and pickings Is, 4d. to 1s. 7d. 

SARSAPARILLA. © V4 

At auction on the 2nd of the month, sarsaparilla was in 
good supply, being represented by 5 bales of grey Jamaica, 
25 of Lima-Jamaica, 14 of native Jamaica, ‘and 25 of 
Mexican. There was akeen demand for the grey Jamaica, 
as the drug has been very scarce of late, consequently alb 
were sold at the following rates: 3s. 2d to 3s. 5d. for ordi- 
nary to fair, and 2s. 10d. for coarse and damaged. Of the 
Lima-Jamaica 7 bales only were sold, fair, part chumpy 
realizing 2s. 10d,, and chumpy 2s 6d. Only 4 bales of the 
native Jamaica found purchasers at ls. 4d. for damp, press- 
packed. The Mexican failed to#ind a buyer, though it was 
said that previous to the auction some sales had been effected. 

CITRIC ACID, KOLA, ANNATTO SEED, CASSIA FISTULA; LIME 
JUICE, LIME OIL, ARROWROOT AND PIMEN'O. ° 

At the beginning of the month citric acid had advanced 
to 3s. 6d. per tb., which price it maintained to the end of the 
month with the additional note that it was difficult to 
obtain. Kola has been, and_is still, in great demand. At 
auction on the 3rd of the month as many as 257 packages 
were offered, and all sold at the following rates: 6d. per tb, for 
dull Jamaica at-which rate 246 bags were disposed of; 5d. 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 lime 

juize were also offered, but failed to tind a buyer. For 

hand-pressed lime oil 17s. 6d. was asked about the middle 
of the month. Arrowroot has been very firm throuzhout 
the month, 6d. per Ib. being the quotation for St. Vincent. 
There has also been avery quiet demand for pimento, 32d. 

per tb. being the price quoted. : 
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Barbados.—Messrs. F. S. Garraway & Co., June 25, 

1917. i 

Arrowroot—$6'00 per 100 th. 
Cacao—$12°50 per 100 fb. ~ 
Coco-nuts—$26°40 husked nuts. 
Hay—No quotations. 
Manures—Nitrate of soda, no quotations; Cacao manure, 

MARKET REPORTS. 

London.—Tse West Inpia Commirrez CrRcuar, 

June 14, 1917. 

ArrowRoot—dd. to bd. 
Batata—Block, 3/ to 3/1; Sheet, 3/11 to 3/114. 

Bereswax—No quotations. : 

Cacao—tTrinidad, 86/-; Grenada, 68/- to 82/6; Jamaica, 

no quotations. 
Corree—Jamaica, no quotations. 
Corpra—£45 15s. to £46. Pi 
Corron—Fully Fine, no quotations; Floridas, “no quota- 

tions; West Indian Sea Island, no quotations. 

Frouir—Bananas, £41 per ton; Oranges, no quotations. 

Fustic—No quotations. 
Gincer—Jamaica, 90/- to 110/-. 
Isrnciass—No quotations, 
Honrty—Jamaica, 75s. to 105s. 
Lime Juice—Raw, no quotations; concentrated, no (quota« 

tions; Otto of lime (hand-pressed), no quotations. 
Logwoop—No quotations. 
Mace—No quotations. 
Noutrmecs—No quotations. 

Corra—No quotations. 
Duat—No quotations 
Oxrons—$4°50 per 100 fb. 
Pzas, Sprit—$10-00 per bag. 
Porators—English, $5°75 per 100 ft. 
Rice—Yellow, $9°50 to $1000; White, $6°75 per bag. 

Sugar—American crushed,no quotations. 

no quotations; Sulphate of ammonia, no quotations. 
Motasses—No quotations. 
Ontons— $450. 
Peas, Sprit—$12°00; Canada, no quotations. 
Porators—No guotations. 

Patna, no quotations; Rangoon “Rice—Ballam, $9°50; 
no quotations. 

Sucar—Muscovado centrifugals, $4°50 to $5°00. 

British Guiana.—Messrs. Wietinc & RicHTER; Messrs. 

SanpBaAcH, PARKER & Co. 

Messrs. WIETING 

TimBER—GREENHEART 

Wallaba shingl 

Cordwood ” 

Messrs, 

Pimento—33d. ARTICLES. B AREER. 

eaee ie ey fine hard, 3/1; fine soft, no quotations; &ERicuren, PA oN 
Castilloa, no quotations. 

Rum—Jamaica, 5/8 to 5/9, ArrowRrooT—St. Vincent 

Batata—Venezuela block 
—_—— Demerara sheet 

Cacao—Native 
Oassava— 

New York.—Messrs. Guuespre Bros. & Co, June Oassava Starco— 
26, 1917. Coco-nuts — 

Cacao—Caracas, 12%c. to 12#c.; Grenada, 12c. to 12}c.;  Qoxrze—Creole 
Trinidad, llZc. to 124c.; Jamaica, 10jc. to I14c. Jamaica and Rio 

Coco-Nuts—Jamaica and ‘Trinidad selects, *$40°00 to Liberian 

2°00; culls, $24°00 to $25°00. Daat— 

Corrre—Jamaica, 9fc. to L14c. per tb. 7 Green Dhal 

Gincer—I7c. to 20c. per fb. 
Goat Sxrns—Jamaica, 80c.; Antigua and Barbados, 70c. 

to 80c.; St. Thomas and St. Kitts 65c. to 7ic. per th. Eppors— 
Grape Frorr—Jamaica, $1°75 to $2°25. Mo assEs— Yellow 
Lies—$7 °25 to $8-00g r Ontons—Teneriffe on wn 
Macr—38c. to 43c. per th. Madeira Z A 
Nutmecs—2le. to 26e. Peas—Split ‘S) iS 
OrancEs—S$1°50 to $2:00. = E 

Prmento—6}c. per th. Marseilles a & 

Svucar—Centrifugals, 96°, 6°02c; Muscovados, 89°, 5:16c.; Puantrarns— oS co) 

Molasses, 89°, 5°00c. all duty paid. Potators—Nova Scotia 4 > 
Lisbon = S 

Portatoes--Sweet, B’bados S Z 

Rice—Ballam 
S Creole 

Prinidad.—Messrs Gorpos, Grant & Co., June 22, TANNras— 
i: Yams— White 

1917, Buck 
Suear—Dark crystals 

Cacao—Venezuelan, $11°80; Trinidad, $11°25 to $11°75, Yellow 

Coco-nut Or.—$1°12 per Imperial gallon. White 

CorreE—Venezuelan, lOc. to 12c. Molaases 
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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 1s. each. Post free, 1s. 2d.; 
Volumes II, III, IV, V, VI, VU, VIII, IX, X, XI, XI, XIII, XIV and XV:—Price 2s. each; Post free 2s. 8d., where 

complete. (III, 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. 

Suear Inpustry. 

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 4d. each. 

Seedling Canes and Manurial Experiments at Barbados, 
in 1903-5, No. 40; in 1904-6, No. 44;in 1905-7, No. 49; 

GENERAL. 

(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 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; 
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. 

(unbound) 9d. Bound in cloth, 1s. 8d. 
(73) Root Borers and other Grubs in West Indian Soils. 

Price 6d. 
(74) Cotton Cultivation in the West Indies. (Handbook). 

(unbound) 9d. Bound in cloth, 1s. 8d. 
(75) Insect Pests of Sugar-cane in Antigua and St. Kitts. 

Price, 6d. a 
(76) Indian Corn. Price 4d. 
(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) 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 3d. for the pamphlets marked 2d.; 1d. for those 
marked 4d. and for Nos 73 and 75; 14d. for Nos. 40, 44, 49, 59, 62,63, 67 and 74. Postage for No. 71, 4d. 
and for No. 72, 2d. 

Price 

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 1905-6, 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 1912-15, in 1913-14, price 1s. each, 

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, }}d. The subscription price, including postage, is 
2s. 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 Ayents, not to the Department. 

Agents. 

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

London: Messrs. Dutau & Co., 37, Soho Square, W. Grenada: Messrs. THos. Lawtor & Co., St. George. 

West Inpra Committer, 15, Seething Lane. St. Vincent: Mr. J. D. BoNADIE, ‘Times’ Office. 

Barbados: AnvocatE Co. Lrp., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Nrvgs, Botanic Station. 

Jamaica: Toe EpucationaL Suppty Company, 16, King Dominica: Mr. J. R. H. Brmpcewarer, Roseau. 

Street, Kingston. Montserrat: Mr. W. Rosson, Botanic Station. 

British Guiana: Tue Arcosy Co., Lrp., Georgetown. Antigua: Mr. 8. D. MAtone, St. John’s. 

Trinidad: Messrs. Murr-MarsHaut & Co., Port-of-Spain. St. Kitts: Tar Brste 4ND Book Suppry AGENCY, BASSETERRE 

Tobago: Mr. C. L. PLAGEMANN, Scarborough. Nevis: Messrs. HowE tt, Bros., Charlestown. 

Canada: Tewss W. Cremens, 81, Yonge Street, (Royal Bank Building) Toronto. 



Vout. XVI. No. 397. THE AGRICULTURAL NEWS. Jury 14, 19Lt 

THE BEST MANURE. FOR COLONIAL USE 
rs 

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

APPLY TO LOCAL AGENTS OR DIRECT UO.-5 9 eo 

The Anglo-Continental Guano 

Works, Ltd. 
Dock House, Billiter Street, London, E.C. 

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

JUST ISSUED. 

WEST INDIAN BULLETIN, Vol. XVI, No. 2. | BORDEAUX MIXTURE. 

Containing the following papers:—Note on the Recovery of 
Sugar at Gunthorpes Factory, Antigua, 1905-16, by | 
Sir Francis Watts, K.C.M.G., D.Se.; The Identity of 

Fibre-Agaves, by Professor L. H. Dewey (with a key to SULPHATE OF COPPER. 

Sisalanae in the West Indies by William Trelease); On the | Bordeaux is recognized as the best mixture for 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, BSe; Note on the Significance of the | planting. 
Results obtained in the Dominica Manurial Experiments | : 7 
with Cacao, by W. R. Dunlop; The Characters of certain Assure a good spring, by using this mixture, 

Soils in the Area Devasted by the Eruptions of the Soufriere' TQ be obtained from 
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- pyR 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 Disease, by W. Nowell, D L.C.; Poisonous Fishes | WHITE PARK, 

the West Indi Sei W. R. Dunlo 

PRICE 6d. each. = fi BRIDGETOWN, BARBADOS. 

DE PARTMENT PUBLICATIONS. 
HANDBOOK SERIES. 

Insect Pests of the Lesser Antilles. Pp. 210, Figs. 185. Price (unbound) 1s. 34d, 
Bound in cloth, 2s. 3d. 

Lime Cultivation in the West Indies. Pp. 186, Figs. 17. Price (unbound))9d. 
Bound in cloth, 1s. 8d. 

Cotton Cultivation in the West Indies. Pp. 118, Figs. 35. Price (unbound) 94. 
Bound in cloth, 1s. Sd. 

For use in mixing the above, we stock 

Printed at Office of Agricultural Reporter, 4, High Street, Bridgetown, Barbados, 



Poe ee os hh css RNY We — 

f ES _— Si wea 

Cs We is Ae fe 
~ >= by 

a 
= = . : We 

= = Wb DB 

« 

ee 

ma) mn) 
Joss oe 

) 

‘Vol. XVI. No. a SATURDAY, JULY 28, 1917. 

MAIL, PASSENGER & CARGO SERVICES 
FROM THE 

WEST INDIES 
| L TO PORTS OF CALL 

THE UNITED KINGDOM | Azores. 

| | St. Vincent, St. Lucia, eee 

CANADA | Montserrat, Antigua, St. Kitt 

| |Bermuda, Halifax, N. S., St ‘John (N.B.) 

DEMERARA & PARAMARIBO Grenada & Trinidad. 
| (Trinidad, Puerto Colombia, 

|PANAMA CANAL & PACIFIC PORTS Cartagena, Colon, Panama, 
\Callao, Iquique, Antofagasta & Valparaiso. 

/REGULAR MAIL, PASSENGER AND @inGo 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 =" att 

& JAPAN. — 

Head Office : 18, Moorgate Street, London. 

Branehes at BARBADOS, Trinidad, Tobago, Demerara, Colon, Jamaica, Antilla, New York, Halifax N.S., Buenos Aires, Santos, Sao Paulo 
Rio de Janeiro, Madrid, etc. 

Sh 45.7 
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THE IMPROVEMENT of NATIVE 
CATTLE in the WEST INDIES 

Adverse Effect of Ticks 

The Urgent Need for Dipping Tanks 
@ATTLE Tick 

Pumas 

ee 

Extract from an article by The Director of the Jamaica Department of Agricultare, published in Ne. 8 Wol. Il of the “ Bulletin” 
of the Department. 

“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 depreciator 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 1m- 
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 
the fever parasite wherever cattle are bred in the Island. 
The finest breeds of beef cattle are the most susceptible to 
fie tick-infestation and the least resistant to the fever 
“‘wrasite. 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 example 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. Ritcuir, Government Ento- 
mologist, can be erected at a cost of £25 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 high-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.” 

i 

eo — , 

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 Rhedesia, Madagascar, 

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

Portuguese West Africa, Egypt, Argentine Republic, Queensland, 

United States of America, New South Wales, 

Northern Territory of Australia. 

WEST INDIAN AGENTS: 

ST. KITTS: S. L. Horsford & Co. ANTIGUA: Bennett, Br «97 € ©0- 
JAMAICA: D. Henderson & Co., Kingston. 

GRENADA: Thomson, tlankey & Co. 
BARBADOS: Barbados Co-operative Cotton Co., Ltd. 

BAHAMAS: W. N. Twynam, Nassau. 
TRINIDAD: T. Geddes Grant. Port of Spain. 

BRITISH GUIANA: 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. Frampton. 

ST. LUCIA: Barnard Sons & Co., Castries. 

Manufacturers: WILLIAM COOPER & NEPHEWS, Berkhamsted, England. 
BRANCHES: Teremto, Chicago, Syduey, Melbourme, Auckland, Buenos Aires, Monte Video, Punta Arenas, East London, Odessa. 
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Grading and Packing Fruit. 

9ROM the Dominicu Chronicle of May 23, 

Y, tu * 1917, it appears that the question of the 

“Sys 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, neverlas 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 tothe 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 dificult to understand this too preva- 

lent neglect of their own interests. There may be 

success in the 
exportation of green limes, but want of care in pack- 

other obstacles in the road to financial 

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 

zlose holds for many days, and it is obvious that those 

that are overripe at starting are likely to be almost 

unuseable on 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 

arrival 

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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better to retain inferior grades of fruit 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 unsparing labour and 
good cultivation have aided him in its production. 
Persistent disregard to the importance of accurate 
grading 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 formed for trading 

purposes. 

With regard to ofticial inspection, the Colonial 

Secretary of Jamaica at the Conference of the Inperial 

Department of Agriculture held in 1902 proposed a 
general scheme on the lines of that adopted in Canada, 

‘the main features of which were the establishment of a 
-ecomplete 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- 

Mishment of standard 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 purchasing 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 expenditure 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 these islands. Fruit plots are 

frequently miles from the place of shipment, and frnit 

has to 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 handled quickly, and the packing 

has to be done by inexperienced persons to save the 
Under these and 

many other circumstances, it would be disastrous to 

cost of employing an expert packer. 

enact arbitrary and critical standards for packing or 

for maturity. 

THE AGRICULTURAL 

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 reported in Furmer’s Bulletin 753, 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 or standardized fruit 
found upon the American market at the present time. 
In one district in Virginia, the management of the 

growers’ co-operative organization, which ships large 
quantities of 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 inspector 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 the 

requirements of the different markets. There is 

little «difference in the packing for the different 

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. 
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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 growers 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 packing 
limes dealt with in the editorial of this issue, an article 
written in the West Indian Bulletin, Vol. XI, p. 153, by the 
Agricultural Superintendent 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 limes, 
will be of great interest. 

It was pointed out by those intimately 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 shipped in 
cases, as oranges and other fruit, even though this admits of 
closer storage, 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 rind, 
the discoloration by dirt, black blight and scale insects. 
The packages, too, should be made from imported shooks, 
for they would have a clean and neat appearance in marked 
contrast with the dirty-looking fiour barrels of various 
sizes in which the limes were frequently shipped from the 
West Indies. All packages should be provided with holes 
in perpendicular 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} to 14 
inches 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 ths described, and keep in close 
touch with the requirements of the buyers, there is no reason 
why British West Indian limes should not continue to control 
the New York market and realize remunerative prices. 

The Antigua and Montserrat Onion Growers’ A-sociation 
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 2} to 3 inches in diameter. 
2 is over 3 inches in diameter. 
3 ‘i 2 inches to 24 inches in diameter. 
4 5 under 2 inches. 

The device employed in grading onions is very simple, 
and consists of a board with holes eut 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 in 
ascertaining which of the various holes is the smallest through 
which any onion will pass. 

Exportation of Molasses from the West. 
Indies.—Although the exportation of molasses 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 Official Gazette of Barbados, July 5, 1917, 
for the Governor-in-Executive Committee to make an Order 
granting licences for the shipping of a limited quantity of 
molasses 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 
Agriculture of March 1917, from $12,000,000 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 machinery 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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ITEMS OF LOCAL INTEREST. 

During the month of May, work in the 
Botanic Gardens was of a ;eneral routine nature. Plant 
distribution was considerably below the average. In his 
observations relating to staple crops, the Agricultural Super- 
intendent (Mr, W. N. Sands) states that preliminary operations 
were undertaken in all districts for planting up lands in 
staple products and food crops; the weather however, was 
too dry to allow of much planting being done. Indications 
pointed to the fact that far larger areas of land would be 
put under cultivation than for some years past. The 
available labour supply would, however, be the limiting 
factor. The Agricultural Superintendent addressed well 
attended meetings of small owners and peasants on the war, 
and local food problems and staple products. The Imperial 
Commissioner (Sir Francis Watts, K.C.M.G.) paid a visit on 
the 13th instant on his way back to Barbados and discussed 
with His Honour the Administrator and the Agricultural 
Superintendent agricultural and economic questions. The 
weather during the month was fairly dry, the rainfall 
recorded at the Botanic and Experiment Stations being 5 11 
and 3°93 inches, respectively. 

In his report for the month of June, also to hand, 
Mr. Sands states that plant distribution consisted of 1,063 
cane cuttings of selected varieties and 103 bb. cotton seed, of 
a strain grown at the Botanic Station. Work in the Botanic 
and Experiment Stations was similar to that recorded for 
the month of May. As regards staple crops the report is 
more encouraging. The rains, writes Mr. Sands, although 
rather later than usual, came in and enabled the work 
of preparation and planting of lands for various crops 
to be proceeded with on a large scale. The cotton seeds 
sown had germinated well, and there had so far been no 
difficulty in getting a good stand of young plants Up 
to the end of June about 9,000 Ib. of selected cotton seed 
had been sold, since the season opened, at the Government 
Cotton Ginnery. The stock of corn meal at the Ginnery was 
all disposed of at the beginning of the month. 

Regarding special work of officers of the Department it 
is mentioned that visits were paid to Young’s Island to 
establish a cotton plot to obtain a pure supply of cotton seed 
for general planting, and to Ratho Mill estate to investigate 
a report that cotton stainers were breeding on the milk bush 
(Tabernaemontana citrifolia), and the red-head bush or wild 
Tpecacuanha (Asclepias curassavica). The report proved, 
however, to be without foundation, as the insect breeding was 
not the cotton stainer. At Grand Sable and Mt Bentinck 
estates, young cotton fields and lands being prepared for 
cotton and canes by means of modern implements were 
inspected. The successful use of a gasolene torch in con- 
nexion with traps for the destruction of cotton stainers is 
recorded. A quick and inexpensive method of destroying the 
insects has been devised, which has the further advantage 
that the cotton seed traps do not lose their power of 
attracting the insects A circular has been issued to planters 
suggesting measures which should be taken, besides the 
destruction of their native food plants, for effectively eradi- 
cating the cotton stainer. 

& St VINCENT. 

The rainfall for the month was—Botanic Station 
11:85 inches, Experiment Station 10°32 inches. 

st. tucra. The Agricultural Superintendent, Mr. A. J. 
Brooks reports plant distribution during the month of 
June as follows: grafted mangoes 19, ornamental plants 39, 
budded oranges 26, cacao 52, economic 8, and lime plants 
8,200; there were also distributed 36 packets vegetable seeds, 
and 14-Ib, Castilloa seed collected and sent to Egypt. In 
regard to staple crops it is stated that cacao trees were 
flowering, the lime crop was coming in, and good growth 
being made with sugar-canes. The special work of 
visiting properties of the peasants and regularly supply- 
ing limes to the Government Lime Factory was com- 
menced by the Agricultural Officers in the Gros-Islet 
and Dauphin districts. This work is considered of great 
importance and will be continued systematically. The severe 
drought, which had practically lasted from December, broke 
up on June 9. Thunderstorms have been of almost daily 
occurrence curing the last fortnight. On Friday June 29 
a severe storm broke over the southern part of the island. 
The lightning was very intense and lasted all day, being most 
severe between 5 pm, and 7 p.m, The wind swept in 
continual strong gusts and did some amount of damage to 
shade trees, etc. Record falls of rain were registered on 
some estates, Starting at Vieux-Fort (the southern end of 
the island) and following along the Leeward Coast to the 
northern end of the island the rainfall recorded was as follows: 
Vieux-Fort, 1°84 inches, Choiseul 2°90, Soufricre 7°00 inches, 
Anse-la-Raye 2°23 inches, Castries Gardens 1°80 inches, Gros 
Islet 1:00 inch. Telephonic communication between Castries 
and all the country districts was completely cut off and-all 
partially restored after twenty-four hours. Landslides 
occurred here and there in new clearings; the rivers were in 
flood, and in one case swept away a large stone wall built to 
protect the adjoining cultivation from flood. Considering 
the force of the storm, little apparent damage, on the whole, 
was done, although cacao trees in certain districts which 
were heavily in flower must have suffered from damage to the 
blossom. 

Mr. W. Nowell, Mycologist on the staff of the Imperial 
Department of Agriculture, called at the Gardens on his way to 
Dominicaand discussed matters of interest with the Agricultural 
Superintendent. At the request of His Honour the Admin- 
istrator the Agricultural Superintendent is preparing a com 
plete set of lessons to assist the teachers at the primary 
school in teaching agricultural subjects. These lessons when 
completed will cover the whole of the agricultural syllabus 
as laid down in the Code of Rules approved by the Governor- 
in-Council on September 3, 1909. 

ANTIGUA, Ordinary routine work was performed in the 
Botanic Gardens during the month of June, while plant dis- 
tribution consisted of bay seedlings 735, limes 600, coco-nuts 
64, decorative 25, sweet potato cuttings 23,200, 11 packets 
miscellaneous and 815 tb. of cotton seed. The quantity of 
cotton seed distributed for the season amounted to 2,360 tb. 
Good rains were experienced during the month, in consequence 
of which the cane crop improved considerably. The cotton 
crop has also recently made good growth. Mr. Jackson 
states that extension of activity in connexion with the sisal 
industry may be looked for in the near future, 100,000 
plants of sisal having been ordered from Anguilla for planting 
in the windward districts of Antigua. Some 100,000 beetles 
of Bvophthalmus esuriens were caught on one estate during 
the month. A meeting of peasants was held at Sawcolts 
estate in connexion with the sale of Crown Lands. The 
Antigua Grammar School Boys attended the School Gardens 
regularly, budding, grafting and the examination of cotton 
lint being the main points dealt with during the month. The 
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rainfall for the month was 6:82 inches; this has done a consid- 
erable amount of good: it gave to plantersa much needed 
opportunity to plant provision crops, of which there is a fair 
quantity now being established in Antigua, 

MONTSERRAT. Mr. W. Robson writes to say that the 
weather during the month of June was, on the whole, favour- 
able for work in the Experiment Station:and most of the 
plots are now occupied with crops. Plant distribution 
included, 50 fb. pigeon peas for planting purposes, 200 bay 
plants, 24 Ib. bread-and cheese seed, 4 bh. sword beans and 
$ packages of cowpeas. Further trial is being made with 
pigeon peas as a support to beans of the Stizolobium class, as 
well as Lima beans. Two rew 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 monthleft 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. Itis to be feared that a large 
number of cotton planters, especially small growers. are 
growing cotton on the same land year after year without 
any manure. 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- 
ers waS necessary on one area, in which the pests, as 
a rnle, 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. Ata 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 proposed 
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 Jast week the weather from 
the 5th to the 23rd being 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 tb peanuts, 50 hb. 
Indian corn, and 43 Mazzagua corn. In addition 300 b. of 
Indian corn seed were procured and forwarded for planting in 
Anguilla. Work in the Botznic 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 11,800 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.iA large aréa is being 
planted on estates in provisions of all kinds in consequence 

of scarcity of imported foodstuffs, and a fairly large area has 
been put under corn in the Sandy Point district, A large 
acreage has been put under cotton, and the young plants are 
looking strong and viyorous in all districts. Some cotton had 

been already picked from seed sown in February in’ the 

Northern district. Leaf-blister mite has been observed in | 
the earlier planted cotton, some of which had to be pulled up 
to prevent the spread of the pest. An invasion of Hxoph- 
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 trom the Experi- 
ment Station, and the results are satisfactory. Rainfall for 
the month was 6°13 inches, for the year 16°79 inches. 

rortoLa. 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 since 
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 2°64 inches. The average for the 
same month for the previo is sixteen years was 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 Experiment Stations was being 
pushed on. Plant and seed distribution consisted of: sweet 
potato cuttings 300, ornamental 3, cotton seed 234 tb, vege- 
table seed 12 packets. The general condition of crops had 
improved with the coming of good rains; the peasantry were 
busily planting food creps anda 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 Commissioner of Agriculture return- 
ed recently to Barbados from an official visit to 
Antigua in connexion 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 Imperial 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 of 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 less 

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 p2r cent. of oil of 

lemon and not Jess than two-tenths (‘2) of 1 per cent. of 
citral derived from oil of lemon. 
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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 30, 1917, is as follows:— 

IsLaNps. The market is closed for the season as the 
crop has all been marketed and sold. 

The new crop (1917-18) will not be marketed much, if 
any, before October. 

GEORGIAS AND FLoRIDAS. 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 iargely of cotton held by exporters 
which they succeeded 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 le. 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 & Fancy 70c.=724c. landed. 
Choice & Extra Choice 69c.=71}c. ,, 
Extra Fine & Choice 67c.=694c. _,, 

The exports from Savannah since June 2 were 283 
bales, to Northern Mills, and from Jacksonville 1,277 bales, 
also to Northern Mills. 

CROP 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 percent. to 30 per cent. The 
quantity of fertilizers used is about the same as last year, 
but the grade is lower 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 May, 1916, as the direct outcome of a resolution passed at 
the Cotton Conference held in St. Kitts in March of last year. 
The resolution, which explains the main scope of the objects 
of the Association, was as follows: — : 

‘ Resolved—That, in view of the necessity of taking all 
precautions to maintain the quality of the cotton produced 
in West Indian islands, - 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. 2 

From the report it appears that the Association early in 
the season took up the question of supplying pedigree cotton 
seed to planters. Seed was obtained from Yeptons estate, 
and, after selection, distributed to growers. In this manner 
peasants 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, 1,344 tb. 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 bb., but, 
owing to an advance in the market price, this was increased 
to 8c. per tb. for clean seed-cotton, and 4c. per tb. 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 lint was sold. A total of 7,249 tb of 
seed-cotton was purchased, and the sum spent in purchasing 
cotton was £115 16s. 9d. 

The clean lint after ginning was sold locally for 
2s. 84d. per tb., and the stained lint for ls. per fb. 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 5c. and 1c. for each bh. 
of clean and stained seed-cotton, respectively, sold to the 
Association. The sum of £75 16s. 1d. 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 
Governor-in-Council in respect of the Crown Lands known as 
Saweots 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. In making an allotment, the cultivation of any existing 
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 will have to pay 
one-tenth part of the purchase money at the time when the 
Conditional Permit is issued, and, at the expiration 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 8s. to 
15s. an acre per annum, according to the quality of the land. 

A certain proportion will be reserved “as common Jand, 
on which each allottee may graze not more than two animals 
of the following class: cattle, horses, or donkeys, in addition 
to two sheep or goats. 

The land reserved for village lots will be laid out in 
house plots not exceeding 60 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 15s. per annum, on the adjacent village Jot, 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 case 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:n 
paying compensation; that all instalments are punctually 
paid ; and that each holder of a house spot shall provide and 
maintain in good 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 may, 
without appeal to any Court, order the right :o an allotment, 
or a house spot, crops, instalments, and other rights, to be 
forfeited. 

At the expiration of ten years froni the date of allot- 
ment, and, on payment in full, the allottee is entitled to 
a grant. Should payment in full be made before ten 
years, no grant or title will be issued, nor may any land be 
alienated, let or encumbered until ten years have expired. 
Grants will be recorded in the Land Registry Office free of 
cost to the allottee, except stamp duty. 

FURTHER NOTE ON THE MADAGASCAR 
BEAN. ie? 

In the Agricultural News for June 30, 1917, reference 
was made to the successful production, on a small scale, of 
the Madagascar bean (a variety of Phaseolus lunatus) in 
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 Phaseolus lunatus, 
and also a local variety much like it, known as Pois 
chouche (both climbers) have done well on fences at the 
Botanic Gardens. Six plants of the Barbuda bean, covering 
42 feet of fence 5 feet high, were sown on June 20, 1916 
and yielded in January-May 1917 dry seed amounting , to 
3 Ib. Ll oz. Pois chouche, four plants ot which covered 30 
feet of fence, were sown at the same time and yielded in 
March-May 1917, dry seed weighing 4 bb. 8 oz. 

These yields are very satisfactory in themselves, but it 
must be remembered that the trials like the St. Lucia ones 
with the Madagascar, were ona 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 Fhaszolus lunatus 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. nly 
sufficient seed was obtained from the trial to plant ,',-acre 
plot.’ It is suggested that the yield may be improved by 
acclimatization. 

From St. Kitts, 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 good beans trom 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- 
yascar beans which appeared to be coming on well, but he 
does not state whac the final result in yield has been. 

Summing up, it would appear 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 
Haricot variety appears to have given better all-round results, 

but must still be regarded asa 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 West 
Indies. 

227 On page 2 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 sugarcane in Porto Rico. 

On will be found an article on the 
importance of securing a supply of pure milk and 
giving legislative measnres in this connexion whieh 
have recently been taken in Canada and Antigua. 

page 257 
, 

Agricultural Instruction in Trinidad Elemen- 

tary Schools. 

In his Annual Report on Elementary Education 
in Trinidad in 1916 the Inspector of Schools gives the 
following particulars as to instruction in agriculture in 
the schools belonging to his department. The Agri- 
cultural Instructors gave instruction, as usual, 
including remodelling of plots, mulching and practical 
suggestions 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 efficiency 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 ameans whereby the teaching of other school subjects 
can be made more interesting and of greater value to 
the children. 

—— 

Education in Grenada. 

The study of hygiene and sanitation in the 
primary schools of Grenada has, as is stated in the 
Annual Report for 1915-16 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 qutdoor 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, 
supervising 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 haying 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, 
amore intelligent study and grasp of other subjects. 
The work submitted consisted of paper modelling. 

$$ + 

f 
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 every 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 Bourd 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 offering of rewards 
to other persons at rates which should not exceed: 1s. 
per dozen rats’ tails: 3d. per dozen heads of fully fledged 
house sparrows; 2d. per dozen of unfledged house 
sparrows; and 1d. 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 Natwre 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 £15,000,000. 
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Transmissibility of Pellagra. 

Investigations, reported in the Experiment 
Station Record, Vol. 36 No.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 but materially strengthen the conclusion that it 
is a disease essentially of dietary origin, brought about 
by faulty, probably deficient diet. 

rr 

‘Extension Notes’. 

The Hawaii Agriciltural Experiment Station 
is publishing a series of Experiment Bulletins designed 
to filla 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, 1s 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 the 
first series. 

For some time there had been felt a want in the 
Sandwich Islands for aseries 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 likely 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 difticulties of trayelling 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 of 
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 tuture 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 Sweet 
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 number of the Agricultural News there was 
ap account of some important investigations which are being 
carried on by Mr. E. G. Smyth on the five species of May 
beetles (or hard backs) injurious to sugar-cane 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 Lachnosterna), and one under the genus 
Phytalus. 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, Lachnosterna patruelis occurs in St. Kitts and 
Dominica, LZ. patens in St. Vincent. and an unknown species 
ef Lachnosterna is a serious pest to sugar-caue in Antigua. 
The genus Phytalus is represented by P. smzthz in Barbados. 
The life-history of none of these four species has been studied, 

and with the exception of Phytalus smithi very little is 
known of their habits. The following details of the life- 
cycle and habits of Phyllophaga (Lachnosterna) vandanei 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 PHYLLOPHAGA (LACHNOSTERNA) VANDINEI 

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 beginning of egg-laying, was not deter- 
mined in the Jaboratory. as reared specimens refused to ovi- 
posit, and it was difficult to ascertain whether specimens 
caught in the field had just emerged or rot. But calculating 
the pre emergence period to average a month and the pre- 
oviposition period to require about another month, this beetle 
is seen to havea life-cycle of virtually one year, Under 
favourable or adverse conditions this period may be shortened 
or lengthened considerably. 

EGG, ‘The egg of P. vandinez is oval, pearly white, and 
about ,/j-inch long. JI ggs are laid among the roots in the 
soil in smal] globular pits or cavities, the walls of which 
are cemented or ccmpressed by the ovipositor of the female 
in sucha 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 
the 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 disease 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 356 days and the minimum 179 days This 
was calculated from fifty larvae of this species reared from 
egg to pupal stage, and it will be noticed what a great 
variation there is in the length of the larval stage. 

PRE-PUPA. ‘Towards 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, opaque and harder to the touch. The actual pre- 
pupal 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. 

ApuLt. When the adult first issues from the pupa case 
its body and wing covers are soft, and the latter are white, 
but in afew 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 

FEEDING OF ADULTS AND ATTRACTION TO LIGHT. 

The adult may beetles (or hard backs) do all their teed- 

ing at night. They issue from the ground soon after dark and 
after a short flight lasting from fifteen to 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 small 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 coco-nut trees are often badly injured by 
their feeding. 

Observations made by Mr. Smyth show that 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 efficiency in attracting these 
beetles (P. vandiner) for destruction a light must be close to 
the ground, and must be started immediately at dusk, while 
beetles are flying. It need not be run for over an hour after 
dark, as time after that is wasted.’ 

MATING OVIPOSITION OF FEMALES. 
Mating usually takes place between 7 and 8 p.m. in 

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 bectles 
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 Bulletin of Entomological Research, London, of 

January 1917, Dr. A. MacDonald, who was in charge under 
the International Health Commission of the camp tign against 
ankylostomiasis in Grenada, contributes some important 
notes on blood-sucking flies in that isiand. Of the mosquitoes 
in Grenada it appears that the only Anopheline found 
has been Anopheles argyrotarsis, R.D., 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 abolished 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 places, such as wayside gutters, hoof- 
marks, pig-wallows, trenches, and flats in grass land through- 
out the island in close proximity to human residences. 
Stegomyrt fasciata, F., 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 Limatus durham, and only occasionally in rock holes 
and once in a wild pine, associated with Wyeomyia 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. ('ulex 
Jatigans is found in wayside pools and ditches, especially if 
they are foul. Filariasis in an acute form is unknown in 
Grenada. Several patients with morbid conditions diagnosed 
as filariasis may have acquired the infection elsewhere. 
Limatus durhami, probably the 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 
petioles, and in the flower spathes of palms. The adult in 
nature bites in the day-time. /Haemagogus splendens, Will., 
is well distributed throughout the wooded parts of the island, 
except 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. Culex similis, Theo., Deinocerites cancer, 
Theo., Janthinosoma posticata, Wied., and Culex inflictus, 
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. Janthinosona neoapicalis, Theo., 
was found associated with Anopheles argyrotarsis, as also 
was Culer annulatus. Stegomyia busckt, Cog., 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 
Hegarhinus haitiensis, D. and K., were also found in wild 
pines and tree-holes, and fed readily on, Stegomyia larvae in 
captisity. Culex (Micraédes) 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 as at night. 
Deinocerites cancer, Theo., also breeds in brackish water. 

The sandfly of Grenada which is 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 rot keep it 
out. Of the blood-sucking flies which attack domestic 
animals, Stomorys is as common as in England, while 
Tabanidae are uncommon, though a few unidentified speci- 
mens were captured, always in remote places. 

Virgin Islands of the United States.—In 
The Board of 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 internal- 
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 upou 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 West Indian islands, including the custom 
laws and regulations shall, in so far as compatible with 
the changed sovereignty and not otherwise provided in the 
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 
thereon an export duty of $800 per ton (of 2,000 h.) 
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 tb. and the St. Croix export duty is 40c. per 100 bb. 

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 asa 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 other 
breeds of ducks. 
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GLEANINGS. 

In the West India Committee Circular of 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, ete., 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 22:3 maximum and thi:teen hours minimum. 

According to the Board of Trade Statistics, quoted by 
the Produce Market 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, 65 per 
cént., 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 
Agricultural 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 
£212,310. To this amount the following items contributed 
as under: lime juice, raw, £50,452; lime juice, concentrated, 
£44855; fresh limes, £47,852; essential oils, £20,662; 
cacao, £17,151: citrate of lime, £9,244; coco-nuts, £1,275; 

kay leaves, £359; and vanilla, £48. 

A series of experiments as to the food value of the 
maize kernel, as described in Haperiment 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 Lefore growth could take place, and that it is not 
easy, if at all possible, to make up a satisfactory ration 

wholly derived from the corn kernel and its parts. 

The West India Committee Circular of June 24, 1917, 

reproduces-useful methods for the destruction of cockroaches 

recommended by the Lancet. Jor actual, quick destruction, 

stoving with bromine or sulphur dioxide is apparently best; 
but for domestic application powdered sodium fluoride which 
has the effect of effectually driving away the cockrcach and 
which at the same time keeps indefinitely, is recommended. 

The Field of June 16, 1917, contains a recipe for ginger 
beer. To 10 gallons of water put 10 Th. best loaf sugar and 
8 oz. of bruised ginger (unbleached the best). Boil for one 
hour and put itinto a barrel with | oz. hops and 4 spoon- 
fuls of yeast. Let it stand for three days, then close the 
barrel, putting in 1 oz. of isinglass. Ina week it is ready 
for use. It is an improvement to bottle it after being in the 
barrel the week. 

The production of beet sugar in Russia in 1915-16 is 
given in the Louistana Planter of May 19, 1915, at - 
£1,640,000 short tons with about 212,000 tons left over 
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, ontside 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 Ib.) 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 3!, 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 
ways. 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 Gozette 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 manufacturcd except fresh fruit and such articles, 
including ships’ stores, as may be exported with the permission 
of the Treasurer and upon such terms and conditions as the 
Tieasurer 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 10 639 acres in 
1916. The farmers are experiencing difficulties in the 
picking through scarcity of labour, and in the curing for the 

want of proper machinery. The averace price for the local 
grown coffee in Georgetown was 104c. per bb. 

If the food they are attacking can he shut up or placed 
beyond their reach, mice can, as is advised in the Agricultural 
Gazette of New South Wales of 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 with the top cit off, sunk Jevel with the gronnd, makes 

an effective trap when placed where mice are congregating, 
and where mice are not sO numerous, an attractive bait 

placed on the bottom of the tin (no water being left in the 
tin) will often catch. great numbers. 
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SUPPLY OF PURE MILE. 

Of late years 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 toa greater extent in 

children, and that the best way to attain security from this 

danger was entirely to eradicate tuberculosis from the cattle 

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 
resolution was passed urging that measurés 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 by-law in respect of milk to make it 

more effective to secure a wholesome supply for the city. 

In the Leeward Islands Gazette 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 Commissioners’, 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 twenty days before or 
ten days after parturition: (f) milk drawn from any diseased 
cow; and (g) milk which has been produced under insanitary 
conditions, or which has become contaminated by contact 
with any unclean substance or by being handled by any sick 
or unclean 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 suffering from a communicable disease or who has 
recently been in contact with persons so suffering 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-off tap from which only the milk may be 
dispensed. Among other salutary regulations under this 
important by-law are that milk for sale shall be kept in clean 
and suitable receptacles and screened or protected from 

dust and flies, 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 which milk is kept for sale must be clean 

and not frequented by persons suffering from any diseases or 

by domestic animals and must not be in communication with 

a Jatrine 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 required standard; (c) the 
standard shall require that the stable 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 anexamination, cows 
affected with open tuberculosis, which are distributing the 
germs of the disease through the milk, feces 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 off 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 

milk dairies. Following the principle laid down by the 

International Health Commission in leaving to local author- 

ities the carrying on of its work after ankylostomyasis has 

been practically eradicated from a district by the officers 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 

Officer 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 

dangers to which persons are exposed through the use of 

impure, infected and dirty milk, and, as it is more than likely 

that the excessive mortality among children in these islands 

is due to no other cause than the use of impare milk, the 

subject is one which should engage the serious attention of 

local authorities. 

——_—_————— TT ee 

The Times of India states that great progress has been 

made in Hyderabad in manufacturing motor spirit from the 

mahua or mhowra tree. About 25,000 tons of the flowers are 

gathered every year, of which only 10,000 tons are used for 

liquor, leaving 15,000 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 15,000 tons of 

mahua are required to make that quantity. 
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THE INDIA RUBBER INDUSTRY. 

The advent of the plantation industry has added a great 
wesponsibility 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 
of the Afrizan 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 
apply 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 ufacturers 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 use of certain 
lines of manufactured goods, such as tyres, rubber boots, 
hose, trench caps, waterproofing 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, consuimption in 
private life of rubber articles has been diminished, and the 
manufacture of types of machinery and all forms of manufac- 
tured rubber has been stimulated in the United States. The 
rubber coming 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 order 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 Revenue Bill recently before Congress. The 
Chairman of the Rubber Committee of the Council of 
National Defence emphasized the seriousness of the present 
crude rubber situation by pointing out that, whereas, in 
norinal 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 use has been a pronounced success in 
directions only understood by those who have for months on 
end lived in trenches and successfully withstood the effects of 
rain, frost and gas. Millions of rubber appliances have been 
used during the year to withstand 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 4s. 4d. per tb., there was a decline all the way 
until August, the bottom price being 2s. I3d., that is a flue- 
tuation of 100 per cent. The average prices published in 
the annual reports of the various plantation companies have 
rarely indicated an average of much beyond 2s. 9d. 

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 fb. from Ceylon to Great Britain, whereas 
rubber never cost more than 12d. per Ib. 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 tb. 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 
provide the scientific equipment on the score of having 
no properly equipped imperial laboratory where men for 
such research can be trained. The Imperial College 
of Science and Technology, 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 
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 announced, 
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 5 acres of land, 
prizes, ranging from 10s. to £3 10s. and amounting in all 
to £20, will be awarded for improvement 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 

IN 

of less than 3 acres with not less than }-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 £18, and range from £2 to £4. 

——<—— 
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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 moré 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 TI, }-acre and not 
exceeding 1} acres. and amount to £26, ranging from £1 10s. 
to £5, 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, 35; tilth or tillage, 15; bedding, mulching-or pen 
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, 5. ~ 

AGRICULTURE IN BARBADOS. 
The change in the weather which tgok 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 7th 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 5 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 from 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 refining purposes, and 
for stock feed. 

The tillage for the crop of 1919 isin full swing, and 
already some estates have dug one-third of their cane-holes. 

This progress is mest 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 theonly 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 so, In St. Lucy’s 

parish some difficulty has been experienced in obtaining slips 

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 lb. for 10c. and that the price in the field 
must be fixed so as to enable hucksters to purchase at a price 
not exceeding lc. per h. 

Sugar is being quoted at $4°50 per 100 bb. for both 
muscovado and crystals. The molasses market is now 
closed as the entire crop has been sold. (Agricultural 
Reporter, July 14, 1917.) 

AGRICULTURE IN NIGERIA. 

After three comparatively dry seasons, normal rains well 
distributed throughout Nigeria resulted in jncreased yields 
from both permanent and annual crops, and although, as is 
shown in the Colonial Report of that Colony, the only 
increase in 1915 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 work 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 macbine-dried and 
sun-dried products, but the latter product is considered to be 
superior. It is fortunate that in Nigeria the principal cacao 
harvestcoincides with the dry seasons, where it is rarely neces- 
sary toresort to artificial meanstocure 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 considerable 
success 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 successtully propagated by budding and 

grafting, These will supply a long-felt want in the Northern 

Provinces, where hitherto fruit has been most diffi:nlt to 

obtain. 
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MARKET REPORTS. 

London.—Tuz West InpiaA CoMmMITTEE CIRCULAR, 

; June 14, 1917. 

ARrRowRooT—5d. to bjd. 
Batata—Block, 3/ to 3/1; Sheet, 3/ll to 3/114. 
BrEswax—No quotations. 
Cacao—Trinidad, 86/-; Grenada, 68/- to 82,6; Jamaica, 

no quotations. 
Corree—Jamaica, no quotations. 
Copra—£45 15s. to £46. 
Corron—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. 
Gincer—Jamaica, 90/- to 110/-. 
Honry—Jamaica, 75s. to 105s. 
Isryciass—No quotations, 
Lute Jurce—Raw, no quotations; concentrated, no quota- 

tions; Otto of lime (hand-pressed), no quotations. 
Logwoop—No quotations. 
Mace—No quotations. 
Nutmecs—No quotations 
Pimento—3 jd. 
Russper—Para, fine hard, 3/1; fine soft, no quotations; 

Castilloa, no quotations. 
Rum—Jamaica, 5/8 to 5/9. 

New York.—Messrs Gituespime Bros, & Co., July 

3, 1917. 

Cacao—Caracas, 124c. to 12}c.; Grenada, 12c. to 12}c.; 
Trinidad, llc. to 12c.; Jamaica, 10%c. to I1{ec. 

Coco-nuts—Jamaica and Trinidad selects, $42°00 to 

$43-00; culls, $24°00 to $25°00. 
CorrrE—Jamaica, 9jc. to 114c. per tb. 
Gincer—l7c. to 20c. per fb. 
Goat Sxins—Jamaica, 80c.; Antigua and Barbados, 7Uc. 

to 80c.; St. Thomas and St. Kitts, 65c. to 75c. per th. 
Grape Fruit—Jamaica, $2°00 to $2°50. 
Limes—$6°50 to $7°50. 

Mace—29c. to 4c. per Ih. 
Nutmrcs—20c. to 2lc. 
OrancEs—$1°75 to $2°75. 
Pimento—6jc. per fb. 
Svuear—Centrifugals, 96°, 6°52c; Muscovados, 89°, 5:66c.; 

Molasses, 89°, 5°50c. all duty paid. 

Trinidad.—Messrs. Gorpon, Grant & Co., June 22, 

1917 

Cacao—Venezuelan, $11°80; Trinidad, $11°25 to $11°75. 
Coco-nut O11—$1°12 per [mperial gallon. 
Corree—Venezuelan, 10c. to 12c. 
Corra—No quotations. 
Daat—No quotations. 
Ontons —$4°50 per 100 fh. 
Pras, Sprit—$10°00 per bag. 
Potators—English, $5°75 per 100 Ib. 
Rice—Yellow, $9°50 to $1000; White, $6°75 per bag. 
Suear—American crushed, no quotations. 

Barbados.—Messrs. T. S. Garraway & Co., July 9, 

1917 

ARROWROOT—$8'00 per 100 fr. 
Cacao—$12'00 per 100 fh. 
Coco-nuts—$26°40 husked nuts. 
Hay—No quotations. 
Manvres—Nitrate of soda, no quotations; Cacao manure, 

no quotations; Sulphate of ammonia, no quotations. 
Motasses—No quotations. 
Ontons—$5'00. 
Peas, Sprir—$12°00; Canada, no quotations. 
Potators—No quotations. ; 
Rice—Ballam, $10°00 to $10°50; Patna, no quotations; 

Rangoor, no quotations. 
Svear—Muscovado centrifugals, $4°50 to $5°00. 

British Guiana.—Messrs. Wierinc & RicHTER; Messrs, 

SanDBACH, PARKER & Co. 

Messrs. Sanp- 
BACH, PARKER. 

& Co. 

aed Messrs. WIETING 
ARTICLES. & RiIcHTER. 

ARROwROOT—St. Vincent 

Batata— Venezuela block 
Demerara sheet 

Cacao—Native 
Cassava— 
Oassava STaRcH— 
Coco-nutTs — 

Oorree—Creole 
Jamaica and Rio 
Liberian 

DaaLt— 
Green Dhal 

Eppors— 
Mo tasses— Yellow 
Ontons—Tenerifte wa a 

Madeira Zi A 
Preas—Split g - 

iS] 

Marseilles es : 
PLantTarns— o) 
Potators—Nova Scotia = > 

Lisbon re ra) 
Potatozs--Sweet, B’ bados z %, 

Ricke—Ballam 
Creole 

Tannias— 
Yams— White 

Buck 
Svuear—Dark crystals 

Yellow 
White 
Molasses 

TimBpeR—GREENHEART 

Wallaba shingles 

” Cordwood 

+ 
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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 1s. each. Post free, 1s. 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. 
Volume XV, No, 4. 

(III, 2. IV, 3; and V, 2 and 3 are out of print.) 
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. 
experiment work on sugar-cane and manures, the full official reports of which have only a limited circulation. 

Those mentioned in the following list are still available; the rest are out of print. issued up to the present time is eighty-two. 

Suecar Inpusrry. 

Seedling and other Canes at Barbados 
in 1900, No. 3, price 2d.; in 19017 No. 13; in 1902 
No. 19; in 1903, No. 26; in 1904. No. 32; price 4d. each. 

Seedling Canes and Manurial Experiments at Barbados, 
in 1903-5, No. 40; in 1904-6, No. 44;in 1905-7, 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 1905-4, 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, No. 64; in 1909-10, No. 68; price 4d. each. 

Sugar-cane Experiments in the Leeward Islands, 
in 1910-11; in 1911-12; in 1912-15, in 1913-14, price 1s. each, 

They contain, amongst other subjects, summaries of the results of the 
The number 

GENERAL, 

(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 School Gardens, Fourth Edition. 
(71) Insect Pests of the Lesser Antilles. (Handbook). Price 

(unbound) 1s. 3d. Bound in cloth, 2s, 3d. 
(72) Lime Cultivation in the West Indies. (Handbook). Price 

(unbound) 9d. Bound in cloth, 1s. 8d. 
(73) Root Borers and other Grubs in West Indian Soils. 

Price 6d. ey : 
(74) Cotton Cultivation in the West Indies. (Handbook). 

(unbound) 9d. Bound in cloth, 1s. 8d. 
(75) Insect Pests of Sugar-cane in Antigua and St. Kitts. 

Price, 67. 
76) Indian Corn. Price 4d. 
(77) Erysipelas and Hoose. Price 2d. 
(78) Onion Cultivation. Price 3d. 
(79) Root Diseases of Lime Trees in Forest Districts. Price 8d. 
(80) Hints to Settlers in St. Lucia. Price 6d. 
(81) Agricultural Resources of St. Lucia. Price 3d. 
(82) Indoor Gardening for Schools. Price 6d. 

Price 

The above will be supplied post free for an additional charge of 4¢. for the pamphlets marked’ 2d.; 1d. for those 
marked 4d. and for Nos 73 and 75; 14d. for Nos. 40, 44, 49,59, 62, 63, 67 and 74. Postage for No. 71, 4d. 
and for No. 72, 2¢. 

The 
The ‘ Agricultural News’ contains 

‘AGRICULTURAL NEWS’: 
extracts 

A Fortnightly Review. 
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, ]}d. The subscription price, including postage, is 
Qs, 2d per half-year, or 3s. 3d. per annum. VolumesIV 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 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. Dutau & Co., 37, Soho Square, W. Grenada: Messrs. THos. Lawton & Co., St. 

West Inpra Commirrer, 15, Seething Lane. St. Vincent: Mr. J. D. Bonapig, “Times’ Office. 

Barbados: Apnvocater Co. Lrp., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Nivzs, Botanic Station. 

Jamaica; THe EpucationaL Suppty Gompany, 16, King Dominica: Mr. J. R. H. BRIDGEWATER, Roseau. 

Street, Kingston. Montserrat: Mr. W. Rosson, Botanic Station. 

British Guiana: THe Arcosy Co., Lrp., Georgetown. Antigua: Mr. 8. D. MALONE, St. John’s. 

Trinidad: Messrs. Murr-MarsHaty & Co., Port-of-Spain. St. Kitts: THe Brste AND Book Suppty AGENCY, BASSETERRE 

Tobago: Mr. ©, L. PLAGEMANN, Scarborough, Nevis: Messrs. HowEtl, Bros., Charlestown. 

Canada: TEwrs W, Cremens, 81, Yonge Street, (Royal Bank Building) Toronto, 

seorge 
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THE BEST MANURE FOR COLONIAL USE 

Dissolved (Soluble) Guano 
FOR SUGARCANE AND GENERAL WSs 

Ge = 
TRADE MARK. 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

The Anglo-Continental Guano 

Works, Ltd. 
Dock House, Billiter Street, London, E.C. 

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

JUST ISSUED. 

WEST INDIAN BULLETIN, Vol. XVI, No.2. BORDEAUX MIXTURE. 
Containing the following papers:—Note on the Recovery of 
Sugar at Gunthorpes Factory, Antigua, 1905-16 by 
Sir Francis Watts, K.C.M.G., D.Se.; The Identity of 
Fibre-Agaves, by Professor L. H. Dewey (with a key to SULPHATE OF COPPER. 
Sisalanae in the West Indies by William Trelease); On the Bordeaux is recognized as the best mixture for 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; Note on the Significance of the | planting. 
Results obtained in the Dominica Manurial Experiments | ‘ 3 . 

with Cacao, by W. R. Dunlop; The Characters of certain Assure a good spring, by using this mixture, 

Soils in the Area Devasted Ly the Eruptions of the Soufriére 'To be obtained from 

of St. Vincent in 1902-3 , by H, A. Tempany, D,Sc.; A Note 
on the Gall Pz atches in the Soils of Antigua, by H. A Tem- THE BARBADOS CO-OPERATIVE 

pany, D.Se.; Note on Lime Requirements of Soils for Partial 

For use in mixing the above, we stock 

| Sterilization, by H. A. Tempany, D.Sc.; The Fungi of the) COTTON FACTORY, LIMITED, 
Internal Boll Disease, by W. Nowell, D.1.C.; Poisonous Fishes WHITE PARK, 
in the West Indies, hy W. R. Dunlop. 

PRICE 6d. each. _— POST FREE 8d. BRIDGETOWN, SE: 

DEPARTMENT PUBLICATIONS. 
HANDBOOK SERIES. 

Insect Pests of the Lesser Antilles. Pp. 210, Figs. 185. Price (unbound) 1s. 34, 
Bound in cloth, 2s. 3d. 

Lime Cultivation in the West Indies. Pp. 186, Figs. 17. Price (unbound)j9d. 
Bound in cloth, 1s. 8d. 

Cotton Cultivation in the West Indies. Pp. 118, Figs. 35. Price (unbound) 94. 
Bound in cloth, 1s. 87. 

Printed at Office of Agricultural Reporter, 4, High Street, Bridgetown, Barbados, 
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‘Vol. XVI. No. 399.] SATURDAY, AUGUST 11, 1917. {One penny. _ 
! 

R. M. S. P. 
MAIL, PASSENGER & CARGO SERVICES 

FROM THE 

WEST INDIES 
TO PORTS OF CALL 

THE UNITED KINGDOM Azores. 
St. Vincent, St. Lucia, Dominica, 

CANADA 4 Montserrat, Antigua, St. Kitts, 
Bermuda, Halifax, N. 8., & St. John (N.B.) 

DEMERARA & PARAMARIBO Grenada & Trinidad. 
( Trinidad, Puerto Colombia, 
+Cartagena, Colon, Panama, 
| Callao, Iquique, Antofagasta & Valparaiso. 

REGULAR MAIL, PASSENGER AND CARGO SERVICES FROM THE 
UNITED KINGDOM TO 

PANAMA CANAL & PACIFIC PORTS 

BRAZIL, URUGUAY & ARGENTINA 

Via Spain, Portugal, Madeira & St. Vincent 

REGULAR SAILINGS FROM THE UNITED KINGDOM 'tO 

MOROCCO, CANARY ISLANDS & MADEIRA, 

& 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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THE INEFFICIENCY of 
CARBOLIC FLUIDS as 

Tick DESTROYERS 
wee Se ee ° CATTLE TICK 

FEMALE 

As Carbolic or Coa! Tar Fluid Preparations are largely used in the West Indies and Central America for treating tick-infested cattle, 
it is desirable that it should be known that such preparations possess only a very low degree of tick-killing power. 

When Professor Newstead paid a special visit to Jamaica to investigate the Tick Problem, the efficiency of a number of the more 
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 5% 

The following reference to the Jamaica tests referred to above is taken 
from a Paper by the Hon. H. H. Cousins, M.A., F.C.S., Director of 

e in Jamaica, entitled “ Practical Measures for the Prevention 
of Ticks in Jamaica ”:— 

** Professor Newstead, and the Jamaica Department of Agri- 
‘culture, carefully tested the efficacy of all the 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 
“ticks 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 treatment, and in 
“no case did we obtain a high efficiency of tick 
“destruction.” 

« 

These statements have been confirmed by many investigators in 
different Countries, as will be seen, for example, from the following 
extract from United States Department of Agriculture Bulletin 144, in 
which are given full particulars of a large number of tests, the result of 
which was to show that arsenical preparations alone are really 
efficient and satisfactory tick-destroyers : 

“ Ever since the fact that the tick is the agent of transmission 
* of Texas Fever was established, Investigalions have been carried 

“on for the purpose of discovering some substance which, when 
“applied externe!!v to the bodies of tick-infested cattle, would free 
“them from ticks without injury to the animals themselves. Several 
“remedies which 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 ticks. 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 tests 

carried out at the Central Agricultural Station in Cuba. The following 
is a quotation from Bulletin 8, entitled “* Texas Fever and The Cattle ° 
Tick ee 

“Cattle Ticks upon animals are very difficult to destroy, but 
y “we have been making a careful search for some cheap and 
“efficient remedy for them. 

CO%PER'S CATTLE TICK DIP 

Has received the official approval ot the following Countries: 

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

Nyasaland, Swaziland, Southern Rhodesia, Madagascar, 

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

Portuguese West Africa, Egypt, Argentine Republic, Queensland, 

United States of America, New South Wales, 

Northern Territory of Australia. 

Manufacturers : WILLIAM COOPER & NEPHEW 

““Creoline and other carbolic and coal-tar products 
“were tried, mixed with water, 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 destruction of ticks is no doubt due to the fact that most! 
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 solong as the number 
of ticks on their cattle is kept within reasonable bounds, and are reconciled 
to the belief that, so long as they have cattle, so long will they have to 
keep on treating them at intervals for ticks. They do not realize that 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 to 
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 ticks takes place with amazing rapidity. One single 
adult female tick has been known to 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 half were females, the following figures show the 
number of ticks that might be produced in one year by a single tick:-— 

Ist Generation -- ean aos 200 
2nd Generation «+ 4 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 tickin 1 year ... 6,108,402,346,877,500 

wee wee 

These figures shew the importance of using Preparations which will kill every single tick. 

Even the most effective Carbolic Preparations never kill more than 
65% of the ticks, and the use of such inefficient fluids can only result, at 
the most, in keeping the ticks in check ; whereas if an arsenical prepar- 
ation, such as Cooper's Cattle Tick Dip, be regularly and carefully used, 
complete eradication is possible within a few years. 

WEST INDIAN AGENTS: 

ST. KITTS: S. L. Horsford & Co. ANTIGUA: Bennett, Br, son & Co. 
JAMAICA: D. Henderson & Co., Kingston. 

GRENADA: Thomson, Hankey & Co. 
BARBADOS: Barbados Co-operative Cotton Co., Ltd. 

BAHAMAS: W.N. Twynam, Nassau. 
TRINIDAD: T. Geddes Grant, Port of Spain. 
BRITISH GUIANA: 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. Frampton, 
ST. ve Barnard Sons & Co., Castries. . 

Berkhamsted, England. 
BRANCHES: Toronto, Chicago. Sydmey, Melbourne, Auckland, Buenos Aires, Monte Video, Punta Arenas, East London, Odessa 
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Flies. 

» trade winds die off and 

as well as the danger of infection from those diseases 

in which the fly acts as the mechanical transporter of 

an infective agent, is appreciably imereased. In the 

game 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, 

far too small to be seen by the eye, called bacteria, 
and since his discovery 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 havoe 
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 carry them 
sticking to their legs and bodies. In the present 

Mesopotamia campaign flies have played a réle equally 
sinister, with such dire results that a commission of 

entomological experts, including Professor H. Maxwells 
Lefroy, was sent out last year to on the 

best methods for their destruction. 
report 

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 smallpox. 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, steadily 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 
by 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 femaie 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 sanitary-authorities are alive to the importance 

of their duties, be derivable solely from outside causes, 
such as contaminated milk from the country, the 

return of persons from Jess sanitary districts, and lack of 
care in the disposal of the sources of infection from 
those who have contracted typhoid fever from the first 

stivo causes. Although several West Indian towns have 

‘sewerage system and most have the tap system for 

their water-supply, the inhabitants of the islands may 
be as living strictly under 

conditions. The danger of the germs of the disease 

regarded agricultural 

being conveyed to food supplies by flies is manifest, 

when it is considered how many favourable breeding 

places they can find in manure heaps and stables, 

besides having ample opportunities 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 from dwellings or they should be 

covered with a few inches of earth or sprinkled with 

‘some antiseptic solution. There is no gain to the 

planter 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 lost. It is caleu- 
lated that exposure to the air results in a short time 
in a loss of half its value. Cleanliness in the stables 
is alsoa large factor in the health of horses and 
consequently in their working efficiency. 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 toattract flies. In cases of sickness, stringent 

precautions should be taken to disinfect all deposits. 
Fly-poisons for out-door and indoor use (especially in 

hospitals) are frequently necessary. In Mesopotamia, 
the method of poisoning flies by exposure of sodium 
arsenite with sugar yielded good results, and in hot 
climates where 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. m 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 flies 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 
2 ae 

and it will be made if the people of these islands come 

to realize the danger and take the measures necessary to 
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combat the evil. A clear understanding 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 cf c»mbating the evil may be 
briefly summed up. The future development of most 

of the West Indies depends upon increase in their 
populations. Disease, especially among infants, is an 

important factor in retarding the growth of population. 
Flies are active agents in disseminating disease. 
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DAIRY FARMING. 
G. T, Warren, Ph.D. 
1916, Pp. 309. 

By C. H. Eckles, D.Sc., and 
New York: The Macmillan Company, 

This is the first vf a series of books to be known as ‘the 
Farm Series which is being prepared to give briefly, but 
without being superficial, the basic principles whereon may 
be grounded 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 most important source 
of revenue'of 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 University 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 the importance of the dairy industry 
in the United States, the book contains twelve chapters on 
different subjects connectel 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 important 
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 whick 
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 constitution quiet disposition, 
good feeding qualities, and value for beef and veal, their w: ak- 
est point is considered to be the low pereentage 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 quantity 
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 depends more upon the 
selection of 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 daughters in milkin order to learn 
the characteristics he transmits to his offspring. With regard 
to cross-breeding, the book states that, although it is common 
among American farmers, the practice is not to be recom- 
mended. The proper course is first to select the breed that 
best meets the requirements 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. 
cotton-seed 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 balancing 
rations deficient in protein, for example, those in which corn 
or corn products form a large proportion. It should not 
however be fed to excess. As a rule, from 2 to 4 bb, 
should be the maximum, but in the Southern Srates, 
where it is abundant, it is fed in much larger quantities. 
wi'h good results. 

The remarks as to sanitary milk deserve careful consider- 
ation in the West Indies, for milk is known to bea 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 disease directly from the cow. The- 
general subject of milk sanitation may 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 should 
milk with dry hands; (5) the utensils must be properly washed! 
and sterlized; and (6) the milk must be sterlized immediately 
and kept cool until consumed. Throughout the West Indies 
there 1s 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 well as on the great food: 
value of milk. 

As regards the value of cow manure, some interesting 

details are given. rom experiments it has been found that 
about 15 tons of manure per cow can be produced a year, 
but, of course, much of this 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 information 
and collateral reading and courses of laboratory exercises, 
Written in a simp'e non-technical 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. 



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 parts, 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 5 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 1915, there was a considerable accumu- 
lation of applications on hand 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-nine years’ leases for conditional 
grants leading to freehold title, has had no deterrent 
effect on the number of applications for agricultural 
areas. In fact, there has been an increase in the aygregate 
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 laryer 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 
established 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 Jands for the 
purpose of growing rice, and in every district rice mills are 
springing up. Itis hard to realize how rapidly the rice 
cultivation in British Guiana has advanced until now it takes 
second place to sugar-cane cultivation asa 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 tb. were exported 
in 1915 as against 29,139,265 lb in 1916, an increase of no 
less than 8,849,697 Ib. 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 tb. 

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 sugar 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 anticipate no difticulty 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 connected with the coast by railway, 
there are even now on the lower reaches of the navigable 
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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 years past, the quantity on which royalty was paid 
being 1,478,631fb. The industry was adversely affected at 
the commencement of the war, but the enormous demand for 
balata belting for power transmitting purposes in factories, 
arsenals, 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 excessive 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 
controlling 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 4,172. 

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 steadily during the year, and 128 licences, 
covering an area of 545,189 acres were issued, while 
207 licences, covering an area of 247,344 acres were 
renewed, The increased cost of corrugated iron sheets 
and the reduction in their importation for lack of 
shippine space 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 in 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 for July has been a record one. 
distriets 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 thoroughly 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 fora spell of fair 
weather toenable 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 151 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 
month. 

In a few 
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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 visitor would find it hard to believe that 

there had been any difficulty in establishing the cane crop or 
that there had been a subsequen: drought. The preseut 

condition of the island is just the reverse of past years. The 

hilly parishes have always suffered less than the low lying 

districts, which have invariably borne the brunt of a prolonged 

drought. 
Both the B. 6450 and Ba. 6032 are developing splendidly, 

while the B.H. 10 (12) is attracting the attention of many 

planters. At the next planting season, we are informed that 

a fairly large area of the last mentioned seedling will be 

planted. Inthe 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 eremies of these pests. It is true that the 

rotation of crops helps in some degree in controlling the 

pests of economic plants, but it is to Nature that we must 

look for real assistance. If her balance is destroyed, the 

efforts 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 take in hand what seems to usa very plain 

duty. The destruction of the mongoose is a necessity, and 

a general crusade should be started against 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 

Ju pe in subjection Ly Uiede uaiural eLemics, and if 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 

supplied. 
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, as 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 give promise of agood return. (Agricultural Reporter. ) 
ee ae 

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 practised sooner or 

later to prevent deterioration of the soil. Tn 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 wasté 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 76°3 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 disease, 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 itis suggested that itis 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 liberal 

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 OF 

CACAQ. 

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 Agriculture 

for the West Indies, regarding the ettect 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 1st of July. 

You can natnrally 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 comparing 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. Wolstenholme and Holland of Liverpool, 
write as follows, under date June 26, 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, 15, 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 ozeupied the Chair. 

It was reported that nothing further had been heard 
from the Board of Trade with reference to the Committee to 
be 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 suggested that if no further information regarding the 
Committee was received within the next month, some action 
should be taken in the matter. 

WEST 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 already 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 expressd 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 148 tons of seed of this 
variety available for distribution 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 8,019 bales for the same period 
of last year, and 3,430 bales for 1915. 

To the end of April the purchases in Northern Nigeria 
were 3,413 bales as against 9,617 bales for the same period of 

last year, and 282 bales for1915. The failure of the crop 
was entirely due to adverse climatic conditions, the Har- 
mattan winds commencing the day after the rains ceased. 

ucANDA. The Association’s marager reports that the 
crop generally is below expectations this year, the rairfall 
having been abnormal, and will not exceed 25,000 against an 
estimated production of 40,000 bales. 

suDAN. It was reported that last season’s crop at Tokar 
was the Jargest 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. 

NYASALAND. 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 beinga yield, in 
some districts, of 28 per cent. as against 30 per cent. 
formerly. This is a matter which requires careful watching, 
but itis considered that this reduced percentage may be 
mainly due to unfavourable weather. 

Advices have been received that cotton cannot be shipped 
from Uganda, 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. 

NYASALAND. The crop prospects are good all over the 
country, but, unfortunately, the difficulties as regards shipping 
which exists in Uganda apply equally to Nyasaland. 

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. Dunlop’s absence on leave Mr. F. H. 
Watkins, 1.S.0., will perform the duties of Scientific 

Assistant, 
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INDUSTRIAL ALCOHOL. 

Owing to the war the large market for ram which used 

to exist has been cut off at a time when British Guiana, 

Trinidad, and Jamaica are producing more than at any 

previous time. On the other hand, the necessity for the use 

‘of industrial aleohol has grown to an enormous extent, while 

the large quantity of potato 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, ete. 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 essential 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 officially 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 can- 

no: be used for food), namely, molasses, it might be well to 

consider the production of industrial aleohol from that 

source. S» long as rum could be exported profitably, it was 

difficult to obtain consideration on this point; but now there 

is an entire prohibition of ram. Both in the United King- 

dom and Jamaica large stocks are held in the bonded ware: 

houses; and as this year rum will not be saleable it is urged 

that the existing stocks, as h»s been done in France, should 

be denatured and that, for the present, 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, desirous of obtaining 

supplies of industrial alcohol from the West Indies. 

Few persons fully realize 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, motors, 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 of 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 denaturing mixture is } 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 plus 3 per cent. of pyridine bases or a mixture of 

berzol and light petroleum. 

The alcchol 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 be made from molasses, arrowroot, bananas, 
cassava, corn (maize),rice, sweet potatoes, etc., and the British 
tropical possessions should produce 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 toa 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 it can readily 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 ruaning 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 that 1 bushel of maize will produce 2°7 

gallons, a bushel of sweet potatoes 1 gallon, and 3 gallons of 

molasses | gallon of industrial aleohol. 

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, !917, and published in the Barbados Official Gazette 

of July 30, 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 income 

of £4,518. The accumu'ated profits on May 31, 1916, were 

£46,885, while on May 31, 1917, they amounted tv 451,403. 

This sum, added to the Imperial grant of £80,000, places 

the Bank’s total funds at £131,403. There were n» bad 

debts, 
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Agricultural Commission in British Honduras. 

A Commision has, it is reported in the Clarion of 
June 7, 1917, been appointed by the Acting Governor 

EDITORIAL NOTICES. of British Honduras to inquire into matters concerning 
the production of foodstuffs within that Colony, 
and generally to investigate the needs of agriculture 
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NOTES AND COMMENTS. 

Contents of Present Issue. 

The editorial in this issue discusses the dangers of 
transmission of disease by flies. 

Insect Notes, on page 250, refer to the principal 
natural enemies of hard-back grubs in Porto Rico. 

The Plant Disease Note, on page 254, 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. 

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 in the 
Trinidad Royal Gazette of June 8, 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 asa 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. 

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 paid or applied in the manner 
specified in the instrument. 

> — 

Agricultural and Industrial Exhibition in 

Trinidad. 

In the report 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 
Proceedings 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, 
ine ding rubbers produced locally and manufactured 
art.-les, budded cacao and other nursery stock was 
als shown. On the stock side, the Department showed 
yal: ous stud and other animals, including the jack 
don. key recently imported. 

rr 2 ee 

Chiggers or Chiggoes. 
In the Review of Applied Entomology, Vol. V, 

Series B, p: 63, it isstated 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 republic 
Gas gangrene is also transmitted occasionally, and the 
deaths of two Europeans are definitely stated to be 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 oimtment is advised: 
Salicylic acid, 25 grams: icthyol, 10 grams: 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. 

Se i 

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 being 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. Ina 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 fate. 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 chief prob- 
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 University. 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 News an account 

was given of the life-cycle and habits of a typical species of 

hard back beetle as studied by Mr. E. G. Smyth in Porto 

Rico. In the present issue it is proposed to refer briefly to 

the principal natural e: emies of hard-back grubs, as observed 

by Mr. Smyth. 

The natural enemies of hard back grubs—or white 

grubs as they are often called- are grouped under three 

elasses, namely, animals (including birds and lizards), insects 

{including mites and worms) and plants (fungus and 

bacterial). 

ANIMAL ENEMIES OF HARD BACK GRUBS IN PORTO RICO. 

Field mice and rats are mentioned as possibly account- 

ing for a few specimens of grubs, but these carnot be con- 

sidered of any great importance. An attempt was made by 

one of the sugar estates to introduce hedgehogs from Europe 

a few years ago, but owing to the unfavourable surroundings 

in which they were liberated, they did not become established. 

“These hedgehogs 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 the 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 Rico, 

but most of these, belonging to the genus Anolis, are too 

small to feed on the larger hard backs. Further, they are 

at work 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 probable feeder on hard back beetles 

and grubs. 

It may le mentioned that the genus 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, Ameiva exul, 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, Thos. Mem. Mus. Comp. Zool. 

Harvard. Vol. XLIV, No. 2, 1914.) 

Birds constitute an important factor in the control of 

hard back grubs in Porto Rico. The three most important bird 

enemies are: (1) the Porto Rican blackbird or ‘mosambique’ 

(Holoquiscalus brachyp'erus); (2) the bare-legged owl (Gyai- 

nas 0 nudipes nudipes’, and (3) the little blue heron (/oreda 

caerulea caerulescens.) The mangrove cuckoo (Coccyzus mtnor 

mesivies) is also mentioned in this connexion. 

Tne blackbird is regarded as the most important of these 

enemies because it is very abundant in the districts of Porto 

Rico where the hard-back grubs are most injurions, namely, 

in the arid coast resions. It was found by observation and 

count that over 90 per cent. of the grubs exposed by the 

ploughs are picked up by these birds) Mr. Smyth goes on 

to say that ‘when it is considered that a bird is able to 

consume more than the equivalent of its own weight of food 

in twenty-four hours, and that blackbirds during the plough- 

ing season of five to six months subsist almost wholly upon 

grubs, one may appreciate the vast numbers of grubs that 

they consume.’ 

INSECT ENEMIES OF HARD-BACK GRUBS IN PORTO RICO. 

Mr. Smyth has found that among the insect enemies of 
melolonthid larvae and related hard-back grabs there are at 
least nine species known to occurin Porto Rico Six of 
these are Hymenoptera, belonging to the wasp family 
Scoliidae, two are Tacninid flies, 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 yrubs of 
Phyllophaga (Lachnosterna) This the Elaterid beetle 
(Vyrophorus luminesus), larvae of which have been fed upon 
Phyllophaga grubs 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 givesa much brighter light than the 
smaller ‘fire-fly’, belonging to the coleopterous family Lampy- 
ridae. Very little is known of the habits of the larva of 
noctilucus. 

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 knowa to 
parasitize the common black hard back (Ligyrus twmulosus) 
abundantly at all seasons, but there are so far no definite 
records of its attacking Phyllophaga grubs in Porto Ric». 

This species of Campsomeris (Dielis) is the common 
parasite of Ligyrus in Barbados, and has occasionally been 
found parasitizing Phytalus smithi. 

Mr. Smyth mentions that of thousands of Phyllophaga 
grubs collected in cane fields and examined by him, 1 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 fli's (Cryptomeryenia aurifacies) and Eutrixvides jonesii. 
Both of these flies are parasites of the adults, and Mr. Smyth 
says that further observations may possibly show that these 
parasitic flies lay their eggs on the beetles at the time that 
the la'ter are mating just before nigh'fall. The number of 
fly pupae found in one dead beetle varies from two.to nine, 
and is usually from four to six. 

It is further stated that infested beetles that have died 
asa result of this parasitism are always fcund in their burrows 
underground. 

Like the Pyrophorus beetle mentioned above, these fly 
parasites appear to be found only in the more humid 
section of the nerth and west coasts, and Mr. Smyth 
thinks that the presence of these three enemies may help to 
explain why white grubs are Jess injurious in these regions 
than on the dry south coast where there are few or no 
Tachinid parasites or Pyrophorus beetles. 

PARASITES INTO PORTO RICO. 

After it was found that the native parasites of white 
grubs were quite 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 Wr. D. L. van Dine, 

at that time Entomologist of the Porto Rico Sugar Producers’ 
Experiment Station. A special collaborator was employed 
to collect living white grub parasites, or parasite cocoons, in 
the United 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. Wolcott. 

INTRODUCTION OF 
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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 beetles and grubs in other countries. 

One species (Botiytzs 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 (Metarhizium anisopliae). 
Spore material of this species was grown in cabmets 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 ona 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 abbreviatus were taken on 
the leaves of lime trees At first these were thought 
to be quadrilineatus. On returning to Barbados these 
specimens were compared with the specimens of quadri/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 specimens belong 
to the variety punctatus, only one specimen of which is in the 
collection. A reference to the Agricultura! News for June 
16, 1917 (Vol. XVI, No. 395, p. 186) showed that the name 
punctatus had been omit'ed from the list of Diaprepes gvien 
there. This name should therefore be added after the 
variety quadrilineatus and opposite the locality St. Lucia, 
so that the line will now read ‘St. Lucia | guadrilineatus; 
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 15 feet. 
Mesh not to be Jess than 7 inches in circumference, 

(2) Large nets for catching 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 in 
circumference. 

(4) Pocket seines for catching mixei white fish.— 
Length not to exceed 900 feet. Width of pocket not 
to exceed 15 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 mets.—For 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 fish.—Length not to exceed 540 feet. 
Width not to exceed 12 feet at centre. Mesh not. 
to be less than 2 inches in circumference. 

(2) Cavalli nets for catching Cavalli. Leneth 
not to exceed 750 feet. Width not to exceed 
36 feet in centre. Mesh not to be less than 
74 inches in circumference. 

(3) Jack fish net for catching Jack jfish.—Length 
not to exceed 600 feet. Width nor to exceed 24 feet. 
at centre. Mesh not less than 2 inches in cireum- 
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 other 
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. No fish less than 12 inches in length of the following 
kinds, viz: King fish, 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. No oysters shill! be taken or sold or exposed 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 line 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 sub-tropical regions, such as Egypt, the 
Punjab and the Karoo of South Africa, it is interesting to note 
the report receatly made by Sir F. Nicholson, describing 
valuable experiments in the employment of solar ovens. 
These consist of stout teakwood boxes, blackened inside and 
fitted with a double glass top. They are suitably insulated, 
and with this simple apparatus a temperature of from 240° 
to 275° Fahr. is easily obtained during the middle of the 
day from 1] 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 of Arts for May 11, 1917, points out, 
ensts nothing, and for all mere baking or cooking purposes it 
is a very efficient and cheap utilization of sun-heat, suitable 
for many applications. The disadvantage attached to the 
process namely, the hours possible for hot meals being 
reduced to those in the hottest period of the day, must not be 
overlooked. 
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In an Act of the General Legislative Council of the 

Leeward Islands which was passed on February 14, 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 hb.) was 78s. 2d. for 

the week ended June 16, 1917, whereas for the corres- 
ponding period in 1914 the average price was only 34s. 1d. 

Tuberculosis among hogs in the United States ‘appears to 

be increasing to a serious exteat. The tuberculous cattle are 

the main source of the disease which, according to Farmer's 

Bulletin, 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 i916, 

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°2046b). 

In the Agricultural Journal of India, Vol. XII, p, 266, 

it is reported that Major 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- 

oy-Spain Gazette of July 11, 1917, a resolution was passsed 

to ask the Government, in view of the success which has 

attended the Government Co-operative Lime Factory in 

St. Lucia, and of the rapidly extending cultivation of limes 

in the colony, to assist in the formation of a similar establish- 

ment for Trinidad and Tobago. 

In measuring gran a quart of corn meal, according to 

Farmer’s Bulletin 222, weighs 1°5 Tb. and 1 bb. meas- 

ures 0’°7 quarters. .\ bushel of corn contains approximately 

4 cubic feet. To fiud the capacity of a bin, find the number 

of cubic feet and multiply by $ or multiply by 8 and divide 

by 10. Two bushels of ears are ordinarily required to make 

one bushel of corn, therefore to find the capacity of a crib, 

find the number of cubic feet, multiply by 4 and divide by 10. 

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 part of this damage is so constant and is 
produced by 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. 

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 ]Jand would be put 
under cultivation than for some years past. The limiting 
factor, however, to the extension of the area under food crops 
is at present the labour. 

In the Journal of 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 Official Gazette Extra rdinary, Vol. II, 
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 sti!lin the 
ground: not more than such asum per hole as will make the 
price of the potato contained in the hole to be not more than 
lic. per Ib. 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 b. 

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 asa solution and in powdered form is 
effective. Strong solutions of creosote or creolin, or some 
commercial contact insecticides have also proved successful. 
Carbon bisulphide fumigation may be used in the strength 
of 12 Ib. per 1,000 cubic feet of space. 

The United 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 
Journal of the Royal Society of Arts, Vol. LXV, No. 3,369, 
p. 542, gives — 38°87°@ (—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 O° ©, 
(52° F.). 
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REPORT 5 
=P 

DOMINICA: REFORT 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: (1) 
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 1915 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 foodstutts Dominica is in 
a more favourable position than some of the other 
Leeward Islands, for it is computed that for every 100 tb. 

of flour, corn meal, peas and beans, and rice imported into 
Dominica per head of population in 1914-15, Antigua import- 
ed 180 fb. and St. Kitts 162 tb. per head. The main 
obstacle in securing an abundant supply of home-grown 
produce to Roseau is the difficulty of transport. The vegetable 
most popular with the peasantry is the Dasheen (Colocasia 
antiquorum, var. esculenta), the yam 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 foodstutf 
in times of drought and scarcity. Though large quantities of 

peas and beans are grown locally, there is not sufficient 
production to meet local requirements and over 40,000 b. 
are imported annually. The increased production and con- 
sumption would give a better balanced dietary, which would 
mean better 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 
(Rajania pleionura), the Baba-ou-le, a kind of yam, and the 
Topee Tambon (Calathea Allouya), which in times of stress 
might be of inestimable 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, itis 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; 
and otto of limes, £2,435, 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 extent of 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 tbe shipment of produce of 
the highest quality, being largely discounted by the 
irresponsible action of others who forward inferior fruit to 
the market. Prcposals were, at the end of 1916, laid by 
the Administrator before the newly formed Chamber of 
Commerce with a view of organizing a system 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 Jime juice sent in by planters is steadily 
increasing and deals with the improvement in the mann- 
facture of lime products, the chief difficulty in preparing clean 
juice being the treatment of the sediment, which is discussed, 
as is also the point of economic concentration. 

There is a movement on foot in Dominica to establish 
Agricultural Credit Societies similar to those existing in 
St. Vincent, where the effort has met with considerable 
success. The assistance most urgently required by the 
small owners is some means of disposing of their lime crop, 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; that the application of 
manure containing nitrogen and phosphates, but no 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 withont nitrogen. 
Although the experiments 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 1913-14, which received only 
23 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, which 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 affection 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 cr 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 
more likely it is to harbour fungi capable of causing damping- 
off. Heavy. water-retaining soils are more favourable to the 
affection than those which are light and porous, and provision 
for rapid drainage is one of the most important precautions 
against it. Over-shacing 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 occasioned by damping-off in these islands 
is not so great as might be expected by an agriculturist 
accustomed to temperate countries, where warm, humid 
weather, such as is associated with ideas of the tropics, is 
greatly feared in this connexion. 

In the first place nearly all the staple food plants, sugar- 
cane, 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. 

Notes on the subject, embodying the results of experi- 
ments conducted in the United States, were published in 
Volume XIII, of this Journal (p. 380). A bulletin recently 
received (United States Department of Agriculture Bulletin 
No. 455) by Messrs. Carl Hartley and Roy 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 use of sand or gravel for surfacing the beds, the 
provision of good drainage and ventilation, while often 
successful, do not avail to prevent heavy losses under 
unfavourable circumstances, 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 coal 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 gardens. The method of their application 
has been already outlined in this Journal (Vol. XIII, pp. 78-9). 

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 sulphuric acid to each 
square foot of seed bed, applied in solution in water immedi- 
ately after the seed issown 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 matter 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 wher the 
soilis dry. There is a possibility, especially in light soils, 
of a concentration of the acid by evaporation toa 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 
successful 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 probably 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 necessary 

An interesting indication was given by the experi- 
ments of the effectiveness of cane sugar, 21 oz. to the 
square foot, in the control of damping-off. The authors 
point out that if some unrefined sugar-bearing substance were 
available, it is possible that for certain svils 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 cases. Under appropriate circumstances 
a.larger germination percentage is secured, the number of 
parasites in the soil is reduced, and the well-known effect of 
disinfection on fertility results in increased growth. Another 
valuable effect has proved to be the reduction of weeds owing 
to the greater susceptibility of their seeds. 

In considering the application of the methods to local 
conditions, it is necessary to emphasize the fact that the 
results stated have been obtained with the seedlings of 
a definite group of 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 seedlings 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; reversing 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. 

GINGER. 

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 7Us. per cwt. 
White rough brown Calicut was bought in at the same figure. 
Some 95 bags of Japanese were also offered, but 35 only 
found buyers at 38s. 6d. for partly mouldy limed. (Quite at 
the end of the month the quotations were as follows: 95s. to 
105s. for medium to good Jamaica, and 90s. to 92s. 6d, 
for common to good common Jamaica, while washed Cochin 
was quoted at 70s., brown Calicut at 55s., Sierra Leone at 
52s., and Japanese at 48s. per cwt. 

SARSAPARILLA. 

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 1s 5d. and the second 
at 2s. Of the Honduras 6 packages were sold privately, the 
other 2 packages being held at 2s. 4d. 

CITRIC ACID, CANELLA ALBA, CASHEW NUTS, CASSIA FISTULA, 

KOLA, LIME JUICE, ANNATTO SEED, AND TAMARINDS. 

Citric acid was in large supply at 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 tb. A week later, 3s. 4d. 

was the price quoted, and at the end of the month 3s, 5d. was 
asked. Canella alba bark was represented at auction on the 
7th of the month by 10 packages, but none was sold. At 
the same auction, 55 pickages of cashew nuts were offered 

-vith 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: 64d. to 63d. par tb. for 30 bags of 
good Java halves: for 21 bags of whole and halves slightly 
wormy, 6d. per tb. was realized, and for small slightly 
wormy 5d. to 5}d. was paid. At the last auction on 
the 28th of the month, 16 packages were offered and 
all were disposed of, fair to slightly wormy West Indian 
fetching 5d. 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 West 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 Ib. For annatto seed there has been no 
demand. At auction at the end of the month as many as 53 
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 in 
bond at 35s. 

THE WISLEY LABORATORY. 
The Royal Horticulture Society’s garden at Wisley 

in Surrey, England, is described in Zhe Field for Aprik 
7, 1917, as having great capabilities. In addition to 
the experimental ground for fruit, vegetables, and 
flowers, it possesses a range of glass houses which 
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 scientific research, and the society is to be congratulated 

on the picturesque character of the buildings. They not only 
add a feature of real beauty to the gardens, but they give 
prom‘se of useful work. They are fitted with electric light 
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 may 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 efficient 
workers in the great and nationally important department of 
gardening. 

The Salt Industry of the Turks and Caicos 
Islands. —In their report on an inquiry into the condition 

of the salt industry of the Turks and Caicos Islands the 
Committee appointed for that purpose summarize their 
recommendations as follows: (1) the establishment of a com- 
mercial agent to promote the sale of salt; (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 (6) the 

improvement of shipping facilities 
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MARKET REPORTS. Barbados.—Messrs. T. S: Garraway & Co., July 24, 

Thre 

Arrowroot—$10°00 per 100 tb. 
Cacao—$12-00 per 100 in. 

London.—THe West Inpia Commitree Crrcuar, Coco-nuTs—$26°40 husked nuts. 
Hay—No quotations. 

June 28, 1917. 

ArRrowRoot—dd. to 64d. 
Batata—Block, 2/94 to 3/4; Sheet, 3/10$ to 3/114. 
Brreswax—No quotations. 
Cacao—Trinidad, no quotations; Grenada, 70/ 

Jamaica, no quotations. 
Corrre—Jamaica, no quotations. 
Copra—£46. 
Corron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 41d. to 45d. 
Fruir—Bananas, no (uotations; Oranges, no quotations. 
Fusric— No quotations. 
GinceR—Jamaica, no quotations. 
Honey—Jamaica, no quotations. 
Isrnciass—No quotations, 
Lime Jurce—Raw, no quotations; concentrated, no quota- 

tions; Otto of lime (hand-pressed),§16/- per th. 
Locwoop—No quotations. 
Mace—1117. to 2/5. 

to 81/6; 

Sraar—American crushed, no quotations. 

Manures—Nitrate of soda, no quotations; Cacao manare, 
no quotations; Sulphate of ammonia, no quotations. 

Mo asses No quotations. 
Ontons—$4°50 to $5:00. 
Peas, Sprit—$12°00; Canada, no quotations. 
Porators—$7 ‘25 to $9°50. 
Rice—Ballam, $10:00 to $10°50; Patna, no quotations; 

Rangoor, no quotations. 
Suear—Muscovado centrifugals, $4°50 to $500. 

British Guiana.—Messrs, Wret1nc & RicHTER; Messrs. 

SanpsacH, Parker & Co. 

Nutmrcs—7d. to 1/2. : Messrs. Sanp- 
Pimento—3jd. ARTICLES. ee Wietine BACH, Parker. 
Russper—Para, fine hard, 3/-: fine soft, no quotations; HOE | Co. 

Castilloa, no quotations. 5 = 

Rcem—Jamaica, 7/-. Arrowroot—St. Vincent 

Barata—Venezuela block 
— Demerara sheet! 

Oacao—Native 
Oassava— 

New York.—Messrs Gimwespiz Bros, & Co., July Oassava StarcH— 

‘ i Ooco-nutTs — 
on LOL. 

Cacao—Caracas, 124c. to 12}c.; Grenada, 12c. to 12jc.; Oorree—Creole 
Trinidad, llc. to 12c.; Jamaica, 104c. to I1je. Jamaica and Rio) 

Coco-nuts—Jamaica and Trinidad selects,’ $42°00 to Liberian 
$4300; culls, $24°00 to $2500. ee ey DHat— 

CorrrE—Jamaica, fc. to 114c. per th. J Green Dhal 
Gincer—17c. to 20c. per fb. 
Goat Sxins—Jamaica, 80c.; Antigua and* Barbados, 70c. 

to 80c.; St. Thomas and St. Kitts, 65e. to 75c, per tb. Eppors— 
Grave Frouir—Jamaica, $2°(10 to $2°50. MotassEs— Yellow | 
Limes—$6°50 to $750. Oxtons—Teneriffe Li n 
Mace—29c. to 48c. per th. Madeira Z a 
Nutmrecs—20e. to 2lec. Pras—Split 2 2 
Orances—$1°75 to $2°75. = I 
Pimento—6}c. per fb. Marseilles = a 
Svear—Centrifugals, 96°, 6°52c; Muscovados, 89°, 566c.; PLanTaIns— } 2 

Molasses, 89°, 5°50c. all duty paid. Potators—Nova Scotia =) a 
Lisbon > 

Potatoxs--Sweet, B’bados S = 

Ricr—Ballam 
Creole 

Trinidad.—Messrs. Gorpon, Grant & Co., July 20, Tannras—_ 
e Yams— White 

1917. Buck 
Suear—Dark crystals 

Cacao—Venezuelan, $13°50; Trinidad, $12°50 to $13:00. Yellow 

Coco-nut O1—$1°10 per [mperial gallon, White 
Corrrr—Venezuelan, 12c. Molasses 
Copra—7e. to 7}e. per th. TiImMBER—GREENHEART 

Duat—No quotations. F 
Ontons—$7‘00 per 100 fh. Wallaba shingles 

Peas, Sprit—$11°00 to #1200 per bag. 

Porators—English, $6°50 per 100 bb. »  Cordwood 
Rice—Yellow, $8°50 to $9-00; White, 86°75 per bag. 
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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 ls. each. Post free, 1s. 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. (III, 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, 

=! al 

Suear Inpustrry. xENERAL, 

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 . 4d.; Part II., price 4d. ; 
No. 195 in 1903, No. 26:3 1904. No, 82; price 4d. each, (43) Cotton Seod and Cotton-eake-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; (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) 1s. 3d. Bound in cloth, 2s. 3d. 
Seedling and other Canes in the Leeward Islands, (72) Lime Cultivation in the West Indies. (Handbook). Price 
see Ne 12; Boece Ne 20; et Nee 27; (unbound) 9d. Bound in cloth, 1s, 8d. 
rice 2d. each; in 1903-4, No., 33; in -b, No. 39; in ‘ ergo: Othe : 5 : 1905.6, No. 46; in 19067, No. 50; in 1907-8, No. 56; (73) Hook Fe aa und other Grubs in West Indian Soils. 

price 4d. each, in 1908-9, No. 63; in 1909-10, No. 67; (74) Cotton Cultivation’ in the West Indies. (Handbook). Price price Gu. each. (unbound) 9d. Bound in cloth, 1s. 8d. 
(75) Insect Pests of Sugar-cane in Antigua and St. Kitts, Manurial Experiments with Sugar-cane in the Leeward Islands, Toesaa. Gi 

in 1902-3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42; (76) Tiga Gira Priced 
in 1905-6, No. 47; in 1906-7, No. 51; in 1907-8, No. 57; (77) Exysipelas AtlaiG@eEe, iesies Di. 
in 1908-9, No. 64; in 1909-10, No. 68; price 4d. each. (78) Onton Cultivation. Price 3d. 

. , ; (79) Root Diseases of Lime Trees in Forest Districts. Price 3d. 
Sugar-cane Experiments in the Leeward Islands, ; (80) Hints to Settlers in St. Lucia. Price 6d. 

in 1910-11; in 1911-12; in 1912-13, in 1913-14, price 1s. each, (81) 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 4d. for the pamphlets marked 2d.; 1d. for those 
marked 4d. and for Nos 73 and 75; 14d. for Nos. 40, 44, 49, 59, 62,63, 67 and 74. Postage for No. 71, 4d, 
end 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, 14d. The subscription price, including postage, is 
2s. 2d. per half-year, or 3s. 3d. per annum, VolumesIV 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 be addressed to the Ayents, not to the Department. 

Agents. 

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

London: Messrs. Dutau & Co., 37, Soho Square, W. Grenada: Messrs. THos. LAWLOR & Co., St. George. 
West Inpra Commirrer, 15, Seething Lane. St. Vincent: Mr. J. D. Bonaprg, ‘Times’ Office. 

Barbados: Avvocate Co. Lrp., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Nives, Botanic Station. 

Jamaica: Toe Epucationan Suprry Company, 16, King Dominica: Mr. J. R. H. Bripeewarer, Roseau. 

Street, Kingston. ; ¢ Montserrat: Mr. W. Rosson, Botanic Station. 

British Guiana: Tur Arcosy Co., Lrp., Georgetown. Antigua: Mr. 8. D. MALONE, St. John’s. 

Trinidad: Messrs. Murr-MarsHatu & Co., Port-of-Spain. St. Kitts; Tue Braye aND Book Suppty AcENcy, BASsETERRE 

Tobago: Mr. C, L. Pracemann, Scarborough. Nevis: Messrs. Howett, Bros., Charlestown. 
Canada: Lewis W. Cremens, 81, Yonge Street, (Royal Bank Building) Toronto. 
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THE BEST MANURE FOR COLONIAL USE 

Dissolved (Soluble) Guano 
FOR SUGATSGANE AND GENERAL USE 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

The Anglo-Continental Guano 

Works, Ltd. 
Dock House, Billiter Street, London, E.C. 

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

JUST ISSUED. 

WEST INDIAN BULLETIN, Vol. XVI, No. 2. 
Containing the following papers:—Note on the Recovery of 
Sugar at Gunthorpes Factory, Antigua, 1905-16, by 

Sir Francis Watts, K.C.M.G., D.Se.; 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 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.; Poisonous Fishes 
in the West Indies, by W. R. Dunlop. 

PRICE 6d. each. — POST FREE 8d. 

DEPARTMENT 

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, BA?™ADOS. 

PUBLICATIONS. 
HANDBOOK SERIES. 

Insect Pests of the Lesser Antilles. 
Bound in cloth, 2s. 3d. 

Lime Cultivation in the West Indies. 
Bound in cloth, 1s. 8d. 

Cotton Cultivation in the West Indies. 
Bound in cloth, is. $d. 

Pp. 210, Figs. 185. Price (unbound) 1s. 34d, 

Pp. 186, Figs. 17. Price (unbound)j9d. 

Pp. 118, Figs. 35. Price (unbound)'94d. 

Printed at Office of Agricultwral Reporter, 4, High Street, Bridgetown, Barbados, 
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R. M. S. P. 
MAIL, PASSENGER & CARGO SERVICES 

FROM THE 

WEST INDIES 
TO PORTS OF CALL 

THE UNITED KINGDOM | Azores. 

( St. Vincent, St. Lucia, Dominica, 

I\CANADA | , Montserrat, Antigua, St. Kitts, 
| |Bermuda, Halifax, N. S., & St. John (N.B.) 

DEMERARA & PARAMARIBO | Grenada & Trinidad. 
Trinidad, Puerto Colombia, 

PANAMA CANAL & PACIFIC PORTS | -{Cartagena, Colon, Panama, 
| (Callao, Iquique, Antofagasta & Valparaiso. 

IREGULAR MAIL, PASSENGER AND CARGO SERVICES FROM THE 
UNITED KINGDOM TO 

BRAZIL, URUGUAY & ARGENTINA 
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REGULAR SAILINGS FROM THE UNITED KINGDOM TO 

MOROCCO, CANARY ISLANDS & MADEIRA, 
é 

STRAITS SETTLEMENTS, HONG-KONG, CHINA = 

& JAPAN. i 

Head Office: 18, Moorgate Street, London. 
Branches at BARBADOS, Trinidad, Tobago, Demerara, Colon, Jamaica, Antilla, New York, Halifax N.S., Buenos Aires, Santos, $ae Paulo 
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SOME TICK FACTS 
Sd 

A single Female Tick may lay as many as 5,000 eggs. The progeny of one single 

Female Tick may, in the course of seven months, come to number 6,750,000,000 individuals. 

2 
+ 

1. If gorged ticks are crushed, it will be found that their 
intestines are completely filled with a dark, thick mass 
of blood-which 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, may 
weigh as much as 30 times more than before it began 
to engorge. 

3. A beast, badly infested with ticks, weighed 730 Ibs. 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 44 lbs. 

4 No less than 28 lbs. of Ticks were taken from a horse 
which died from anzmia resulting from gross tick 

infestation. 

§. A large number of tick bites over a limited area of skin 
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 
tick 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 that will require medical 

treatment. 

6. Inthe United States, the death rate amongst cattle in the 

Tick areas is three times higher than in the areas free 

from ticks. 

7. Ticks only stop on an animal for three weeks; dipping 

or spraying must therefore be done not less often than 

every three weeks im order to catch ticks before they 
drop off. 

@ The perforations of the skin caused by tick bites 
facilitate the entrance of various kinds of disease germs. 

CATTLE TIC. 

FEMALE 

9. Ticks prevent cattle 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 the 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. 

Wl. 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 months 
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 Ibs. the loss due to ticks would be more than $1.26. 

14. It has been calculated that a single beast may, as a result 
of Tick infestation, lose as much as 500 lbs. of blooc ir 

a season. 

15. In a carefully conducted test it was found that tick- 
infested cows lost an average of 9} lbs. in weight, 
while the cows free froin 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. 

—— ee 
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COOPER’S CATTLE TICK DIP 

Has received the official approval of the following Countries: 

Usion of South Africa, Northern Rhodesia, Brazil, Basutoland, 

Nyasaland, Swaziland, Southern Rhodesia, Madagascar, 

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

Portuguese West Africa, Egypt, Argentine Republic, Queensland, 

United States of America, New South Wales, 

Northern Territory of Australia. 

WEST INDIAN AGENTS: 

ST. KITTS: S. L. Horsford & Co, ANTIGUA: Bennett, Br son & Co. 
JAMAICA: D. Henderson & Co., Kingston. 

GRENADA: Thomson, tlankey & Co. 

BARBADOS: Barbados Co-operative Cotton Co., Ltd. 
BAHAMAS: W.N. Twynam, Nassau. 

TRINIDAD: T. Geddes Grant, Port of Spain. 
BRITISH GUIANA: Sandbach, Parker & Co. 

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

MONTSERRAT: W.Liewellyn Wall. DOMINICA: Hon. H. A. Frampton, 
ST. LUCIA: Barnard Sons & Co., Castries. 

Manufacturers: WILLIAM COOPER & NEPHEWS, Berkhamsted, England. 
BRANCHES: Toromto, Chicago. Sydmey, Melbourme, Auckland, Buenos Aires, Monte Video, Punta Arenas, East London, Odessa 
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Scientific and Industrial Research. 

Tak HE war has directed attention, as never 

before, to the intimate relations between 

science and modern industry, as well as to 

the 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 attord the occasion to 

humanize industry. Yet such is the case. Old preju- 

AUGUST 25, 1917. Price ld 

dices have vanished, new ideas are abroad; employers 

and the State are all 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 

have 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 to 

consider that because pure science deals largely with 

principles it is necessarily impractical. As was _perti- 

nently remarked many years ago bya 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 gerna 

theory, the discovery of which prevented the extinction 

of the silk industry in France and was instrumental 
in eradicating anthrax. Pasteur’s theory was alse 

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 an open wound. There is no 

reason, therefore, why pure and applied science 

should in the future remain divorced; the benefite 
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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 astimulus 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 the 

broadest 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 of 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 

encouraging pure science 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 by 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 1s imperative, so far as science permits, 

to make our agricultural knowledge exact by learning 
by research the action of the laws which find applica- 
tion in agriculture. 

DHPARTMENT NEWS. 

Mr. F. H. Watkins, 1S.0., having been. requested 
by the Secretary of State for the Colonies to act as 
Colonial Secretiry of the Leeward Islands, has left for 
Antigua to take up that office. The Governor of 
Barbados has consented to allow the Reverend ©. 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 being 
made by the Department of Scientific and Industrial 
Research, lately established by the Imperial Govern- 
ment. 

In 1916 an Act was passed in the Imperial Diet of 
Japan, to grant subsidies to the amount of 2,000,000 yens 
(yen= 2s. O2d.) 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 years time, and it is intended, as is stated in The 
Board of Trade Journal, Vol. XCVII, p. 669, 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 has taken place in the 
sugar industry of Japan. In Formosa, too, the expansion 
has been striking. In Japan itself, as a result of Government 
assistance, there has been an increase in sugar production, 
the average output for the past few years having been 
1,250,000 piculs. With sufficient protection and State aid 
the Japanese output may eventually rise to 2,000,000 piculs. 
Of 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})b. | 

The chief part played by Japan proper in the sugar 
industry is in refining. he first refinery was established in 
1896, 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 1914 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. 0}d.] 

Az Recorps 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 ry, the production 
of sugar in Formosa increased rapidly. Production prior to 
1902 had never reached 1,000,000 piculs; but by 1906 it 
had risen to 1,280,000 piculs, and by 1910 to 3,775,000 
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 being 
turned to the export trade, the supply having overtaken the 
home demand. (The Pall Moll Gazette, May 29, 1917.) 

GREEN DRESSING AND FALLOW. 

It has been observed that the productive power of arid 
and semi-arid soils is more often limited because of an 
insufficient supply of moisture, or because of improper 
physical and biological conditions than because of a lack 
of \ certain fertilizing elements. In more humid districts 
these defects may generally be corrected by the use 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 mcisture-conserving measure to make possible 
an adequate supply of moisture in the soil fora maximum 
crop at all times, while the cover crop is recommended as 

a means of muintaining the supply of humus In order to 
secure information as to the value of these treatments, a 
series of experiments, reported in Bulletin No. 270 of the 
Agricultural Experiment Station in California, has been 
conducted on the University Farm -at Denis, and the 
results obtained in these investigations, especially as to 
green dressings, should be of interest to West Indian 
planters It has been shown that the marked decline in 
wh:at production in California has been caused by the 
deleterious effects of continuous one-sided cropping, together 
with inadequate cultivation. The year of fallow is one of 
the most effective means of retaining the preductive power of 
semi arid soils, and although the use of green manure crops 
increases the productivity, it does not do soto 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 Moreover, 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 effe:ts so frequently 
observed must be attributed to other causes than to an 
increase of humus in the soil. 

WASTAGE IN MANURE. 
One of the chief uses for keeping cattle on an estate is 

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 is allowed to remain in the- 
pen until most of its richest properties are lost, but a certain 
percentage of waste is avoided if the manure is mixed with 
the litter of cattle or with earth. Some interesting experi- 
ments, reported by the late Dr. N. H. J. Miller in the- 
Annual feport 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 nitrogen 
amounting to 3°7 to 4°8 per cent. In each case there was 
a great increase in the number of bacteria especially when, 
straw was added. Azotobacter was not identified: it was, 
however, found that the activity of the nitrogen-fixing 
organisms was greatest in the manure with straw. 

In another series of experiments, made to ascertain the 
effect of different kinds of litter, it was found that all the 
manures, with or without litter, pained nitrogen in the first 

four weeks. From the fourth to the eighth there was a fairly 
rapid loss of nitrogen, so that in the endall the manures 
contained les3 nitrogen than at the commencement. 

The amount of nitrogen as ammonia, which varied from 
07 to 17 per cent. of the total, showed a tendency to 
increase in the second week, after which there was a fall, bnt 

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 
strong competition in this article from the Gold Coast. 
According to Jate Market Reports from Messrs. Gillespie 
Bros & Co. the prices of cicao continue to decline owing 
to the very large importations from Sanchez and Accra. 
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THE MAKING OF 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 the Journal of the Jamaica Agricul- 
tural Society of February 1917, as tollows: Grate or grind 
in a mill the meat of the nut as fine as possible, and for the 
meat of each average nut adda pint of boiling water. Put 
this in a press, so 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 cow’s 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 arule, 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 co-operative 
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 in this 
season, compared with thirty in the previous year, the falling 
off in membership taking place only amongst small growers. 

The local Government again agreed to finance the 
Association to the extent of £200 on a 3 per cent. basis, £85 
ot this only being used. 

Four additional racks were added to the existing series 
at the Onion House at a cost of £3 9s. 6d., which amount 
was charged to current expenses. The Onion House was 
opened to deal with the crop on January 17, and closed on 
April 14, so that the work there was continued just one 
month longer than in the previous year 

Members were, as in the previous year, allowed to 
deliver onions eitber on strings or loose, at their convenience, 
and, except in very few instances, newly reaped loose onions 
without the tops 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 Wcre 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 55,857 bb. 
compared with 55,022 tb. in the previous year, and as the 
total amount of cured onions actually shipped was 45,140 hb., 
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 
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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 hb. 

The weight of onions destroyed in the building by 
bacterial rot was 3,294 fb. compared with 4,239 Ib. 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.:— 

l 

Destination, | Nett return. Approximate nett return 
| per pound. 

BARBAD |S, | | 

2 } | 

ten on | ent 5} cents 
| 

TRINIDAD. | 

141 crates $ 409:68 | 5 * 

|GUADELOUPE, | 

51 crates = 160:40 | 5b 

ST, LUCIA. 

42 crates $ 105-00 4h, 

DOMINICA. | 

12 crates $ 33°74 | 5 5 

CANADA. 

105 crates $ 207:23 3s 55 

The following statement shows the receipts and expen- 
diture on the year’s working:-— 

EXPENDITURE. 

oo Se) de 
Total working expenses 184 3 0 
Ist payment for onions at le. per hb, 113 4 4 
Bonus On onions at 2°39c. per Mb. 270 12 1 
6// on profits to Association Lf, R5e0 

£525 4 5 

RECEIPTS, 
Ee hy al 

On account of onions shipped 516 7 6 
Onions sold at Onion House 5 13 11 
Sale of 21 empty barrels 212 6 
Members’ subscriptions 10 6 

£525 4 
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AGRICULTURAL EDUCATION AND 

RESEARCH. 
In an able article entitled ‘The German Challenge to 

British Agriculture’, which appears in the Journal of Agricul- 
ture of Victoria, Vol. XV, Part 4, p. 128, the Agricultural 
‘Superintendent of the Colony considers that apart from her 
economic policy, which has been systematically directed to 
produce sufficient foodstuffs within her own territory to feed 
cher rapidly increasing population, Germany’s progress may be 
largely attributed to her comprehensive system of agricul- 
tural education 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 husbandry. 

(2) The youth, by means of graduated agricultural 
instruction extending from the schools to the Agricultural 
‘Colleges and the University. 

(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 the future agricultural leaders of Germany. 

Britain and her Dominions cannot afford to do less than 
what Germavy has done. Indeed, if Britain is to re estab- 
lish her leadership in agriculwure, 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 £484,000 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 the present 
generation of farmers more eflicient by diffusing among them 
a knowledge of the scientific principles underlying their 
industry; (2) by giving the farmers of the future, ie., 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 
temporaily stimulated by tariffs, 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 
research, of new knowledge which will form the basis of 
‘future improvements in the practice of agriculture. 

_ The application of science to agriculture, however, 
requires a body of trained agricultural scientists; some to 
epgage 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- 
hsts 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, Agriculture, 
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 organizations 
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. 

(c) 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 themselves 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 bring 
about the best possible 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 in 
new and subsidiary processes of manufacture, and thus 
contribute to the wealth and enjoyment of the people. 

(ft) To study the ways and means by which the present 
small number of competent and trained research men can be 

added to from the students and graduates of sciences in 
universities and colleges, and to bring about in the common 
interest a more complete co-operation between the industrial 
and productive interests of the country and the teaching 
centres and forces of science aud research. 

(g) 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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COTTON. 

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

write as follows, under date July 10, 1917, with 
reference to the sales of West Indian Sea Island 

ecotton:— 

West Indian Sea Island cotton is eagerly enquired for and 
prices continue to harden. Good, clean Leeward Island 
cotton is worth 48d. per fh., and Barbados is also worth this 

figure. 

THE INDUSTRIAL USES OF COTTON. 

The industrial uses 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 
purposes outside the clothing business 

The manufacturers of motor tyres in America alone, 
it is stated in the Jndia Rubler Journal of June 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 use as insertion in 
a large variety of rubber goods, and the railway uses for 
air-brakes, upholstering, and other purposes, that will 
approximate 2,000,000 bales Cordage takes 100,000 bales. 
In normal years the estimate for absorbent cotton and surgi- 
cal bandages is 15,000 bales. There are no available 
figures for the present consumption. 

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 all dependent on it 

Foreign Islands and British Agriculture.— 
At a meeting of the St. Croix Colonial Council, held 
on June 11. permission was given, as stated in the Avs of 
June 13, 1917, for the introduction and discussion of Council 
Bill, No. 5, granting an amount not exceeding $500 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 erection 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’ Association to find means in time for providing 
the islands with foodstuffs, and, as the main foodstuff of 

St. Croix was corn meal, it had been recommended by that 
body that the first step to be taken was for a Commission to 
visit Antigua to study the working of the corn mill which 
had been established with good results in that island. 

DOWN THE ISLANDS, 

ITEMS OF LOCAL INTEREST. 
pominica. Beyond plant distribution, which consisted 

of 4,525 lime seedlings, 71 budded citrus, 5 grafted mangoes 
450 shade trees, 50 Congo coffee, 28 nutmegs, and 54 “nis 
cellaneous, together with 372 packets of vegetable seeds 
sold, the report of the Curator, Mr. Joseph Jones, for the 
month of June supplies little for comment. The pros- 
pects of the lime crop are said to be good, and a visit 
by Mr. W. Nowell, Mycologist on the Staff of the Imperial 
Department, on June 28, to investigate the prevalence of 
bracket fungi on lime trees, is recorded. Rainfall for the 
month was 15°34 inches. 

Nevis. Mr. W. J. Howell, the Agricultural Instructor, 
in his report for the month of June, states that the crops on 
the plots in the Experiment Stations made good progress 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 tors of Paris green had been made by Mr. Wildy for 
general local sale. Plant distribution during the month 
included the following: cotton seed 306 Ib., sweet potato 
cuttings 51 bags, cassava cuttings 400. 

The young canes throughout the island had much 
improved since the rains, 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 
difticulty 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 poison A fairly large 
acreage of sweet potatoes and peas was planted during the 
month, and the outlook, on the whole, was favourable. At 
a meeting of the Agricultural and Commercial Society held 
on June 14, the question 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. The 
rainfall for the month was 6°73 inches; for the year to date 
19:24 inches : 

GRENADA, From reports of the Agricultural Instructors 
for 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 as 
heretofore, occasion being taken to impress the necessity of 
increasing the cultivation of ground provisions and native 
food crops generally. With a view to meeting the possibility 
of a food crisis—to which the peasantry are said to be as 
wide-awake as they can be —more lands are being brought 
under cultivation than for many a year past. 

As regards the crops cacao trees were blossoming, sugar 
manufacture was still in progress, the estates in some 
districts closing operations with a marked decrease on last 
year’s output Ground provisions of all descriptions were 
scarce; live stock continued to he 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 competition in the parishes of St. David, 
St. Andrew, and St. Patrick, and in the cotton competition 
in Carriacou., 

Regarding pests and diseases, canker and thrips were 
reported on estates in St. Patrick’s and St. David's, res- 
pectively 
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The Superintendent 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 8,850, 
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 trees, 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 and 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. David’s. 
Arrangements for prize holdings competitions in Grenada 
and Carriacou were still in progress. The weather was 
exceptionally wet, the rainfall recorded at Richmond Hill 
being 17:08 inches in twenty-six days, while 28°35 inches at 
Belvidere and 31°47 at Plaisance were registered in twenty- 
nine days. At Carriacou 16:10 inches was the record, also 
in twenty-nine days. 

sv. LuctA. According to the Agricultural Superintend- 
ent the ordinary work in the Experiment Station has been 
continued during July. We note that seeds of Coffea robusta 
have been sown. There have been distributed 13,250 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. J. C. Hutson, Entomologist on the Staff 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, Entomologist in charge of the trog- 
hopper campaign, attached to the Trinidad Department of 
Agriculture, visited the Cul-de-Sac 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. 

pominica. Mr. Joseph Jones, Curator of the Botanic 
Station, 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 bags of kola nuts have been shipped to 
London. A 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 limes 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 41 boxes of limes and 
2 boxes of oranges to London for the use of wounded soldiers 
in hospital. The month has been wet; the total rainfall being 
13:7 inches. 

MONTSERRA’, 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 
Calitornia 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 Tb. 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 continued 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 8d. per Ib. 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 necessary. A stock of about 1,000 b. of Paris green 
is on hand at the Botanic Station for sale to small planters. 
Observations have shown the association of cotton stainers 
with silk-cotton trees that have borne pods, while the 
connexion between the insects and malvaceous herbs is not 
so definite. A considerable quantity of the leaves of Datura 
Metel have been collected and dried, 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 tb. cotton seed. The general condition of the Botanie 
Garden is very good. With regard tothe cane crop the 
young plants require some more rain; the young cotton crop 
has made normally good growth. 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 
considerably better than that of last year. During the month 
of July, 4°22 inches of rain fell. making a total for the year 
of 21°17 inches. 

sr. Krrrs. Among the work carried on during the month 
of July at the Experiment 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 of joints of young cane plants. As 
regards the cane cultivation, the crop for 1917 is now 
practically all taken otf; 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 bolling well; so far there has been no 
appearance of the cotton worm or any other pest. The 
cotton in the experiment plot at La Gueérite is very 
promising. Ata 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 19°78 inches for the year. 



THE AGRICULTURAL NEWS, Avucust 25, 1917. 

EDITORIAL NOTICES, 

HEAD OFFICE — BaRsabos, 

Letters and matter for publication, as well as all 
Bpecimens for 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 
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 
the cover. 

Imperial Commissioner of Sir Francis Watts, K.C.M.G., 
Agriculture for the West Indies D-S¢., BL. F:C.S: 

SCIENTIFIC STAFF. 

Scientific Assistant and {W. R. Dunlop.* 
Assistant Editor | Rey. C. H. Branch, B.A. 

Entomologists {H. A. Ballou, M-Se. 
ae (J. C. Hutson, B.A., Ph.D. 

W. Nowell, D.I.C. 

CLERICAL STAFF, 

A. G. Howell. 
(L. A. Corbin. 
+P. Taylor. * 
K. R. C. Foster. 

Miss B. Robinson. 
Assistant Typist Miss W. Ellis. 

Assistant for Publications A.B. Price, Fell. Journ. Inst. 

*Secunded for Military Service. 

Agricultural Mews 
Vou, XVI. SATURDAY, AUGUST 25, 1917. 

Mycologist 

Chief Clerk 

Clerical Assistants 

Typist 

No. 400. 

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 and industry. 

The first article under Insect ‘Notes deals with 
insect pests in British Guiana; the second describes 
methods employed in St. Vincent for the destruction 
of the cotton stainer pest, 

On page 269 there appears a review of a book of 
interest to West Indian agriculturists. 

A report on the progress of the Montserrat Onion 
Industry will be found on page 260. 

Goa or Manila Bean. 

In the Agricultural News, Vol. VI, p. 266, refer- 
ence was made toa trial in Jamaica of the Goa or 
Manila bean (Psophocarpus tetragonolobus), 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 ore in the West Indies has 
plants of this bean, or where seeds of it may be obtained. 

——D ae 

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 Excellency the Acting 
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 
establishment 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 te 
resume work in connexion with the Imperial Depart- 
ment of Agriculture, 

The lady members of the Society efticiently 
attended to the refreshment of the guests, anda Gym- 
khana, organized by Mrs. Spooner and Mrs. Peters, 
added to the enjoyment of the afternoon. 

Addresses on Agriculture in St. Kitts. 

Ata meeting of the St. Kitts Agricultural Society 

held on July 3, 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 Chemist 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 (Stizolobium), 
their uses in agriculture, and their value as a table 
legume, with personal notes on Trinidad experiences. 
Mr. Collens further addressed the society on agricul- 
tural activities in the West Indies, more particularly in 
Antigua. 

Fish Meal for Stock Feeding. 

At arecent 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 16, 1917, remarked that previous 
to the outbreak of the war nearly the whole of the value- 
able food for live stock in the form of fish meal had been 
utilized by German farmers. In 1914 well over 8,000 
tons of fish meal was manufactured, and was exported 
to Germany where the farmers had discovered its value, 
and used 1t 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, and almost all cereals and offals which 
contained a large proportion of carbohydrates. It was 
found to be considerably cheaper asa 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 unsavoury 
flavour to the flesh of animals fed upon it. 

ne 

Irrigation as Crop Insurance. 

Although an experiment in irrigating sugar-cane 
at Bendals estate resulted, according to the Report 
of the Agricultural Department, Antigua, 1915-16, 
in the irrigated plot giving + 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 80 per cent. of failures may be assigned to 
droughts. Irrigation, therefore, eliminates the great 
element of chance from planting operations, 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 effects 
of drought are mitigated by giving crops abundant water 
by irrigation. When it is realized, as it should be, that 
water is the most essential chemical ingredient supplied 
to plants, and is needed for the transportation of all 
other ingredients through the plant, then will better 
provision be made to supply it im needful quantities 
when rain is withheld. 

THE AGRICULTURAL NEWS, 

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 this 
particular; and in an address 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 
loyal subjects to waste nothing. It is only by conserving 
all our supplies and by increasing our local production 
to the utmost possibility 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 farm animals, except 
when absolutely necessary. You must do with far 
less corn, meal, and cake than you have been aceus- 
tomed to give to your live-stock. Ships cannot be 
spared to bring you the usual supplies. Every handful 
grown or saved is a bullet used to good purpose in the 
great fight for freedom and justice.’ 

a 

Coaling in the West Indies. 

In the Colliery Guardian, Vol. CXIII, No. 2,945, 
appearsa long articledealing with the British and foreign 
coaling stations of the West Indies. In the introdue- 
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, about 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 
tor 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 possessed 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 
already been ettected. 



THE AGRICULTURAL NEWS. Aveust 25, 1917, 

SG ee ee 

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 Agricultural News from time to time, and the last one 

was referred to in the numbers for December 16 and 30, 1516 

(Vol. XV, Nos, 382 and 383). 

A NEW SMALL MOTH BORER OF SUGAR-CANE, 

The present report contains among other features of 

interest an account of a small moth borer which 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 insect belongs to the same family, Pyralidae, as the 

two species of Diatraea moth borers occurring in British 

Guiana, but to a different sub-family. The Diatraeas come 

under the sub-family Crambinae, while the new borer belongs 

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 in 

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, nevertheless, has some resemblance to 

an incipient attack by D. saccharalis. The entrance hole 

is circular, and very small, and there generally proceeds from 

it a tube or gallery composed of earth and vegetable 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 

borings, 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 reddish 

longitudinal lines extending from the middle of the third 

segment to the en of the body. The first segment has 

a lateral brown spot and a dark-brown dorsal 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 

#ocoon. 
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 MOTH BORERS (Diatraea saccharalis and 

D. canella). 

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 sugar-cane. 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 young 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 
fields are burnt off prior to cutting, as it would save large 
numbers of parasites for 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 measures of control was 
described in the number for August 30, 1915 (Vol. XII, No. 
296). A reference to this article, which was based 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. This 
method could be tried with advantage in those islands where 
the small moth borer is troublesome, and the simple apparatus 
described in the above reference could be set up in fields of 
young canes where the parasites are needed. 

THE LARGE MOTH BORER (Castnea /cus), 

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 increase of infestation is to be expected on those 
estates where the collection of caterpillars and moths has been 
neglected. 

THE SMALL BLACK HARD BACK  (Dyscinetus bidentatus). 

A fairly severe attack of this pest occurred on two 
estates between April and August, 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 of 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 
Dyscinetus larbatus oceurs in Antigua. St. Kitts, and 
Barbuda. The Scoliid wasp, 7iphia parallela, was found to 
be a parasite of D. dedentatus in British Guiana, 

(Tomaspis flavlatera). 

There was a severe outbreak of this pest on one estate 
where over four million adults and nymphs were collected 
and destroyed during the season. 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 advice of Mr. C. B. Williams, Entomologist 
in charge of Froghopper investigations in Trinidad, while on 
a visit to British Guiana. The froghopper was also destroyed 
in small numbers on a few other estates. After a careful and 
prolonged search Mr. Moore was able to find the egg of this 

FROGHOPPER 
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pest deposited in dry grass or cane-blades, or between dry 
cane-blades and the earth. 

LEAF-FEEDERS. 
The grass looper (Mocis repanda) attacked the blades of 

young canes On several estates, and these outbreaks seem to 
occur annually after the coming of the mid-year rams in 
British Guiana. Outbreaks of this pest are experienced at 
long intervals in some of the West Indian islands, but it is 
generally considered to be kept in check by its natural enemies 
for long periods at atime. In these islands this insect is 
known as the Guinea grass moth or the Guinea grass worm, 
but the caterpillars are also very fond of Para grass, and 
occasionally attack other yrasses A good account of this 
insect can be found in the Agricultura! News for June 5, 1915 
(Vol. XIV, No. 342). 

The rice worm (Laphygma frugiperda) also did a little 
damage to canes in British Guiana in 1916. This insect is 
known as the corn ear worm in the West Indies, and is called 

the fall army worm in the United States. 
J.C.H. 

TRAPPING OF THE COTTON STAINER 
The following note has been furnished to this Office by 

the Agricultural Superintendent, St. Vincent. 
Experiments have recently been made with the trappiag 

and destruction of the cotton stainer (Dysdercus delauneyi, 
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 with, they wonld have destroyed 
valuable crops; the trees, however, were barked, but notwitb- 
standing this treatment three of them frnited before they 
could be felled or cut back. In each case 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 the trees were 
dealt with. 

The questions 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 stainers. Cotton seed was next tried and 
this proved a striking success. It was soon noticed that the 
traps, of whatever kind used, needed shading to obtain the 
best results. If unshaded, the insects wandered away from 
them in the hotter periods of the day. 

In previous experiments some of the traps 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 always a danger tbat 
the work might ve inetfectively carried out; with the result 
that the traps might actually become dangerous breeding 
places for the pest. 

It has now been found that the difficulties experienced 
in the use of contact insecticides or boiling water can be 
largely overcome 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. 5 

The writer witnessed a trial of the torch made in the 
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 gasoline. It had a horizontal 
burner giving along 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 required 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 the 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 
thickly covered with young insects. Few mature ones were 
to be seen at this time. The torch was applied, and in 
a few minutes most of the insects were killed. Relatively 
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 attractiveness 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 small 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 
anda very large number of cotton stainers can be dealt with 
daily in a few hours. 

Taken altogether, the gasoline torch method of destroy- 
ing the cotton stainer on traps has proved expeditious, 
efficient, and inexpensive, and its adoption is strongly 
recommended for the purpose indicated. 

Gaseous Pressure in Growth.—In an inter- 
esting communication by Miss Ethel McLennan, B.Sc, 
on the influence of gaseous pressure on growth, con- 
tained in the Proceedings of the Royal Society, Victoria, 
28 N.S., P.2, 1916, it is stated that contrary to the suggestion 
made in Sheffer’s Physiology of Plants, namely ‘a mere rise 
of gaseous pressure if 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 

growth, so apparently the direct mechanical effect, if increasing 

the gascous pressure upon turgor, is practically negligible as a 

tactor which influences 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 the 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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GLEANINGS. 

The Science Bulletin, Vol. 2, No. 6, of the Brooklyn 
Institute of Art and Sciences isa contribution by Mr. George 
K Cherre to the Ormithology 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 fron May 8, to July 31, 1917, there 
were sold from the Government Ginnery in St. Vincent, 
10,776 Ib. of selected and disinfected cotton seed for planting 

‘purposes. 

Under an Ordinance No. 10 of 1917, to amend the 
Primary Education Ordinance, provision is made for industrial 
schools to be established 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 Sc. Vincent Gazette of June 18, 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 rum or bay water and methy- 
lated spirits), of 25 per cent., and, or all other articles included 

in the first schedule of the original Ordinance, of 10 per cent. 

In the final general Memorandum on the 1916-17 
rice crop of British India, the total yield is estimated as 

34,079,000 tons of cleaned rive compared with 32,824,000 

tons in 1915-16, or an increase of 4 per cent.. while the 
average yield per acre works out at 958 tb. as compared 
with 941 in 1915-16 and 756 tbh. in 1914-15. 

Two cases of tuberculosis in the horse are reported in 

the Veterinary Record of June 9, 1917. The symptoms in 
each case were much the same, losing flesh, poor appetite, and 
dulne-s, with a temperature never below 101°5. When tested 

with tuberculin the temperature reactions were: first 

before injection 101°4, highest 103°7; 

injection 102, highest 104°5. 

case, 

second case, before 

Perhaps the most awe-inspiring of all the Empire’s fresh- 
sater fish is, according to the Feld of July 7, 1917, the 

monster, which is caught in the inland waters of British 
Guiana, the giant arapainia. This is said to be the world’s 

heaviest fresh water fish far exceeding in bulk even the 
silurus ef Ceniral Evrope. But hitherto, there has been, as 

known, no | of one over 200 Ib. being caught far as is recor 

a rod 

The report on the Government Industrial School for 
Boys, Barbados, states that the area in sugar-cane at the 
Government Industrial School Plantation for 1917 crop is 
27 acres. The crop of 1916 yielded 36083 tois of canes 
from :2°59 acres, which is equal to 28°6€ tons of cane per 
acre. There were 353°05 tons of cane sold t» Carrington 
Plantation sugar factory at the average price of £1 7s. 5d. 
per ton of cane. 

Up to July 31 last, there had been shipped from the 
colony of Trinidad 450.942 bags sugar and 63,154 400 fb. 

cacao, compared with 414,432 bags sugar and 46,386,800 Ib. 
cacao, for the same period of the previous year. While 
coco-nuts fell from 10,406,655 from the previous year, to 
8,640,930; this was made up by shipments in copra of an 
increase from 14,993 bags the previous year to 25,668 bags 
this year. (Port-of Spain Gazette, August 4, 1917.) 

The egg production of unselected White Leghorns aver- 
ages about 130 for the first year, 120 for the second, less than 
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 148 of the Utah Experiment Station. Selected flocks 
have averaged 160 in America, and 190 in Australia, The 
average life of a \Vhite Leghorn hen appears to be about six 
years, and during her entire life her average production of 
eggs is above 500. 

To protect fowls from ticks (drgas Persicus) the adults 

of which hide during the day and attack the birds at night, 
it is suggested 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 Review of Applied Entomology for June 1917, 
as well as frequent white-washing of the houses, which should 
be constructed with a minimum 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 directly related to the amonnt of 
tillage given after planting. The amount of tillage given is 
determined lar ely by the kind and number of weeds, the 
economic condition, and the prevailing weather. 

The Poland-China breed of pigs is coarse, hardy, prolific, 
and much larger than the other ordinary breeds. This 
breed is the typical one in the Western States of America 
for the production of lard, and obtaining the best prices in 

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 attdins a very high weight, 880 to 1,100 bb, 
for boars, 550 to 850 tb. for sows, or sometimes even more. 

Its prolific character is indicated by the evidence of about 

100 breeders, which that each litter contains on an 

average 9°75 young. Moreover the Poland China is one 
of the most long-lived breeds; the case is cited of a sow 
living for eleven years, during which time she had nineteen 

litters, and a total of 189 descendants 
Review of the Seience and Practive of 

October 1916.) 

shows 

(International 

Agriculture, 
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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, New York. Pp. 456, Figs. 75. 
Price 7s. 6d. 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 is 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. Maximum 
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 practizally the above 
plan, and gives a good practical account of the characters, 
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, sngar-cane 
26, rice 16, ground nuts 14, Kafir and milo 6, sweet sorghnm 
5, rye 6 and barley ‘2. As might be expected, this text- 
book devotes most attention to the two leading crops, 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 Gossypawm vetifolium, 
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 these 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 although stable manure, especially when 
cotton is produced in rotation with other crops, is of 
unquestionable value, the cotton planter uses very little’ 
farm manure. 
stock is kept other than working stock necessary to deal 

The reason for this is that very little : 

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 1} 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 Ib. to the acre. The different operations connected with 
tillage, harvesting, and marketing cotton are described in 
Chapter IX, while the two following chapters are concerned 
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 live-stock, 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 numberof bushels, In the 
United States the legal weight of a bushel of corn is 56 b. 
of shelled corn or 70 Ib. of ear corn. 

To those concerned in the cultivation of rice, Chapter 
XXXI, which deals fully with the snhject. affords practical 

information while the growing 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, bnt 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 
or loamy nature, and is admirably adapted to combination 
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 primarily 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 plant 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 made that the price 
of the book should appear on the cover. 
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STUDIES IN CONNEXION WITH 

PELLAGRA. 

In view of the growing interest being taken in investi- 

gations to discover the causes which produce pellagra, the 

results of some studies conducted in the United States and 

Italy, and reported in the Experiment Station Record, 

Vol. XXXVI, No. & p. 763, are of importance. 

From the results of a series of observations in the 

United States of tissues obtained from dead pellagrins, and 

at autopsies of certain animals which had been given various 

diets with the view of producing, if possible, symptoms and 

tissue changes found in pellagra, the conclusion is drawn that 

the tissue alterations, including the degenerative changes in 

the 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 resultiug 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 (hcemosiderin) was present. 

Ina second series of observations, which consisted of 

feeding animals upon a diet composed of boiled dried peas, 

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 peas, 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 toa certain undefined minimum. The conclusion is 

drawn that the abnormal condition is due toa 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, assumes 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 feces 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 winds, 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 climination of the sand is then 

commenced by means of small doses of pilocarpine; and a 

laxative régime 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. 

Avucust 25, 1917, 

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 have been attained. 

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 paraflin, the consumption of oil being about 2} 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 
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. 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 somewhat sceptical, they have become quite enamoured 
of the new invention. So complete indeed has been their 
conversion that, as related in the Jowrnal of the Board of 
Agriculture of May 1917, they arein 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 in proportion to the area of 
arable land they hold, and this has allowed the purchase of 
thirty-two traction engines at a total cost of about £20,000. 
The tractors purchased 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 20h.p.;aad 1 Bull 16 hp. The activity of the 
association will affect about 17,800 acres of arable land 
fitted for the intensive culture of grain and beetroot. The 
searcity 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 realized. 

AGRICULTURE IN BARBADOS. 
The heavy weather for July spent itself on the 24th and 

25th of the month. -On these two days about 24 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 shou!d 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 cane 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 manurial purposes later on in the season 
Male labour has been generally sufficient, bat 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 the fact 
that a good deal of trash has of necessity been left on the 
ground, forking after the cane holes have been 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 
Produce Act, 1917, have issued a circular calling for a return 
from every landowner of the provisions planted by him to 
this date. Ataneurlier 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 case 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 sutticiently 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. James’ parish this vegetable is already being 
retailed at 6 tb. 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 fields 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 previous report, very few eddoes, 
comparatively speaking, are to be seen, nor has the prepar- 
ation for this vegetable received very careful attention. 
(Agricultural Reporter, August 11, 1917.) 

AGRICULTURAL COMMISSION IN 

BRITISH HONDURAS. 

The Agricultural Commission, recently appointed in 
British Honduras with aview of ascertaining the causes of 
the present scarcity of foodstuffs produced in that Colony; 
and, if possible, to suggest means whereby the scarcity can 
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 tlie object of the Commission, Among the 

questions are:— 
44. In the island of St. Vincent. there have been 

established by law associations on what is known as the 
Raiffeisen system. The plan 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, an@ 
each individual member pledges itself and himself to repay 
the amount borrowed ata given date. The Government 
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, each member being liable for the 
debt of the other. Would such a scheme be workable in 
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 ata low rate, it will be sued for. The 
experience of this bank has been that it has made no losses, 
and pays its shareholders 7 per cent. per annum. Do you 
think that the establishment of such a bank, either as an 
alternative to the Raiffeisen system or in addition thereto, 
would be successful! 

STANDARDS FOR FOODS. 

In the Trinidad Royal Gazette, Vol. 86, No. 26, is 
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. 

BUTTER. (a) Any substance sold as butter in tins not 
exceeding five pounds avoirdupois in weight shall contain 
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 Jess 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 butier, 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 contaiu not 
less than ninety-eight per cent. of butter fat without any 
admixture of other fat. 

MARGARINE. Any substance sold as margarine or as 
a substitute for butter shall contain not less than eizhty 
per cent. of fats. 

LARD AND LARD SUBSTITUTES. (a) Any substance 
sold as lard shall consist of the fat of the hog without any 
admixture of other fat or of extraneous matter, and shall 
contain not more than one per cent. of water. (b) Any sub- 
stance sold under the name ‘Lard Substitute,’ ‘Imitation 
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 VINEGAR. (a) Any substance 
sold as vinegar shall contain not less than four per cent. of 

acid produced by acetous fermentation and shall not contain 
any 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 than 
four per cent. of acetic acid. 
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MARKET REPORTS. 

London,—Tue West Inp1A ComMITTEE CIRCULAR, 

July 12, 1917. 

ARRowROOoT—5d. to 74d. 
Batata—Block, 3/- to 3/3z; Sheet, 3/9. 
Breswax—No quotations. 
Cacao—Trinidad, no quotations; Grenada, 66 /- to 81/6; 

Jamaica, no quotations. 
Corree—Jamaica, no quotations. 
Copra—£46. 

THE AGRICULTURAL NEWS. Avcust 25, 1917. 

Barbados.—Messrs, T. S. Garraway & Co., August 4s 

1917. 

ArRrowroot—$9'00 per 100 fb. 
Cacao—$12°00 per 100 fb. 
Coco-nuts—$26°40 husked nuts. 
Hay—No quotations. 
Manvures—Nitrate of soda, no quotations; Cacao manure, 

no quotations; Sulphate of ammonia, no quotations, 
Mo asses—No quotations. 
Onrons—$8 00. 
Peas, Sprit—$12°00; Canada, no quotations. 
Potators—$6°25 to $9°50. 
Rice—Ballam, $10°00 to $10°50; Patna, no quotations; 

Rangoon, no quotations. 
Svucar—Muscovado centrifugals, $5°00 to $5°25. 

Corroy—Fully Fine, no quotations; Floridas, no quota- 
tions; West Indian Sea Island, 41d. to 45d. 

Froir—Bananas, no «uotations; Oranges, no quotations. 

Fustic—No quotations. = 
Gincer—Jamaica, no quotations. 
Honey—Jamaica, no quotations. 
IsincLass—No quotations. ang : 
Line Jurce—Raw, no quotations; concentrated, no quota- British Guiana.—Messrs. Wietinc & RicHTER; Messrs. 

tions; Otto of lime (hand-pressed), 16/- per th. 
Locwoop—No quotations. 
Mace—No quotations. 
Nurmecs—Steady. 

SANDBACH, PARKER & Co. 

Messrs. Wretine |Mesers. _ Samp- Pimento—33d. ; 
Eee. fine hard, 3/0}; fine soft, no quotations; “allege & Ricuter. [240% & — 

Castilloa, no quotations. i 
IM—. r¢ ove ons. Rum—Jamaica, no quotations erowiton St. View 

ee Batata— Venezuela block 
Demerara sheet 

Oacao—Native 

New York.—Messrs, Gritesrrz Bros, & Co., July ssava— 
Oassava STARCH— 

17, 1917. Ooco-nutTs:— 

Cacao—Caracas, 124c. to 12}c.; Grenada, 12c. to 12}c.; 
Trinidad, 11lZc. to 12}c.; Jamaica, 9fc. to 10}c. Oorree—Creole ‘ 

Coco-nuTs—Jamaica and Trinidad selects, $30°00 to Jamaica and Rio 
$32-00; culls, $22-00 to $23:00. Liberian 

CorrEe—Jamaica, 9}c. to Llc. per th. DHat— 
Gincer—l7c. to 18}c. per fb. Green Dhal 
Goat Sxins—Jamaica, 75c. to 80c.; Antigua and Barbados, 

70c. to 75c.; St. Thomas and St. Kitts, 65c. to 70c. 
per tb. Eppors— 

GRAPE ova ei acorns $2-75 to $3°50. Motassrs— Yellow : 
Limes—$6°50 to $7:00. Ontons—Teneritfe al ao 
Macre—28c. to 42c. per th. Madeira a A 
Nurmecs—20c. to 2le. Pzas—Split = Ee 
Orances—$1°75 to $3-00. } Ss = 
Pinento—6c. per tb. Marseilles a = 
Sucar—Centrifugals, 96°, 6-77c; Muscovados, 89°, 5-91c.; PLANTAINS— * 2 3 

Molasses, 89°, 5°75c. all duty paid. oe es = > 

Porators--Sweet, B’bados = 2 

Rica—Ballam 
Creole 

Trinidad.—Messrs. Gorpox, Grant & Co,, July 20 Tannias— 
5 »  Yams— White 

1917 Buck 

Suear—Dark crystals 
Cacao—Venezuelan, $13°50; Trinidad, $12°50 to $13-°00, Yellow 
Coco-Nut O1r—$1°10 per Imperial gallon. White 
Correre—Venezuelan, i2c. Molasses 
Coprra—7ec. to Tc. per th. TimBER—GREENHEART 
Daat—No quotations. 
On1tons—$7 ‘00 per 100 ft. 
Peas, Sprit—$11°00 to $12°00 per bag. 
Potators—English, $6°50 per 100 bb. 
Rice—Yellow, $8°50 to $9:00; White, $6°75 per bag. 
Svuear—American crushed, no quotations. 

Wallaba shingles 
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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 1s. each. Post free, 1s. 2d. 3 
Volumes II, III, IV, V, VI, VII, VII, IX, X, XI, XII, XIII, XIV and XV:—Price 2s. each; Post free 2s. 8d., where 

complete. (III; 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 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. 

ala 

Suear Inpusrry. (FENERAL. 

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 4d. each. 

Seedling Canes and Manurial Experiments at Barbados, 
in 1903-5, No. 40; in 1904-6, No. 44;in 1905-7, 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 1905-6, No. 47; in 1906-7, No. 51; in 1907-8, No. 57; 
in 1908-9, No. 64; in 1909-10, No. 68; price 47. each. 

Sugar-cane Experiments in the Leeward Islands, 
in 1910-11; in 1911-12; in 1912-13, in 1913-14, price 1s. each, 

(7) and (22) Scale Insects of the Lesser Antilles, Part I, price 
4d.; Part II., price 4d. 

(43) Ootton 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 School Gardens, Fourth Edition. 

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

(72) Lime Cultivation in the West Indies. (Handbook). Price 
(unbound) 9d. Bound in cloth, 1s. 8d. 

(73) Root Borers and other Grubs in West Indian Soils. 
Price 64. ; ‘ 

(74) Cotton Cultivation in the West Indies. (Handbook). 
(unbound) 9d. Bound in cloth, 1s. 8d. 

(75) Insect Pests of Sugar-cane in Antigua and St. Kitts, 
Price, 67. 

(76) Indian Corn. Price 4d. 
(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) Agricultural Resources of St. Lucia. Price 3d. 
(82) Indoor Gardening for Schools. Price 6d. 

Price 

The above will be supplied post free for an additional charge of }¢. for the pamphlets marked 2d.; 1d. for those 
marked 4d. and for Nos 73 and 75; 14d. for Nos. 40, 44, 49, 59, 62,63, 67 and 74. Postage for No. 71, 4d. 

and for No. 72, 2d. 

The 
The ‘ Agricultural News’ contains 

‘AGRICULTURAL NEWS’: 
extracts 

A Fortnightly Review. 
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, ] }d. The subscription price, including postage, is 
2s, 2d. per half-year, or 3s. 3d. per annum. VolumesIV 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 fer 
copies are to be uddressed 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. Dutau & Co., 37, Soho Square, W. Grenada: Messrs. THos. Lawton & Co., St. George. 
West Inpra Commirrer, 15, Seething Lane. * St. Vincent: Mr. J. 1). BoNADIE, ‘Times’ Office. 

Barbados: Apvocate Co. Lrp., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Nrves, Botanic Station. 
Jamaica: THe Epucationan Suppiy ‘Company, 16, King Dominica: Mr. J. R. H. BRIDGEWATER, Roseau. 

Street, Kingston. Montserrat: Mr. W. Kosson, Botanie Station. 

British Guiana: THE Arcosy Co., Lrp., Georgetown. Antigua: Mr. 8S. D. Matone, St. John’s. 

Trinidad: Messrs. Murr-MarsHaiu & Co., Port-of-Spain. St. Kitts: Tae Brsve AND Book Supply AGENCY, BasSETERRE. 

Tobago: Mr. C. L. PLAGEMANN, Scarborough. Nevis: Messrs. HowEtt, Bros., Charlestown. 
Canada: Tewts W. Ciemens. 8]. Yonge Street, (Royal Bank Building) Toronto. 
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THE BEST MANURE FOR COLONIAL USE 

Dissolved (Soluble) Guano 
FOR SUGAR-CANE AND GENERAL WSEH: 

haan 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

The Anglo-Continental Guano 

Works, Ltd. 
Dock House, Billiter Street, London, E.C. 

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

FOR BALE. BORDEAUX micrusee 
For use in mixing the above, we stock 

SOLPHATE2 OF COPRPER: 
A SISAL FACTORY, Bordeaux is recognized as the best mixture for destroy- 

; |ing fungous pests on the rind of the cane plant prior to 

Complete, Modern, and in perfect order. planting. 

For particulars apply to :- Assure a good spring, by using this mixture. 

| : indi To be obtained from 
Plantageselskabet Dansk Vestindien, 

ee. . THE BARBADOS CO-OPERATIVE 

Christiansted, St. Croix, COTTON FACTORY, LIMITED, 
| WHITE PARK, — 
| Virgin Islands of U.S.A. BRIDGETOWN, BARBADOS. 
TE - 

DEPARTMENT PUBLICATIONS. 
HANDBOOK, SERIES: 

linsect Pests of the Lesser Antilles. Pp. 210, Figs. 185. Price (unbound) 1s. 3d 
Bound in cloth, 2s. 3d. 

| Lime Cultivation in the West Indies. Pp. 136, Figs. 17. Price (unbound)j9a. 
Bound in cloth, 1s. 8d. 

|Cotton Cultivation in the West Indies. Pp. 118, Figs. 35. Price (unbound) 94. 
Eeeens in cloth, 1s. Sd. 

Printed at Office of Agricultural Reporter, 4, High Street, Bridgetown, Barbados, 
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THE Losses CAUSED by _ 
(| @SCATILE Tics. 
t 

HOW TO AVOID THEM : 
CATTLE TICK 

——_— FEMALE 

THE LOSSES CAUSED BY CATTLE TICKS, Many cattle owners INCREASED LIABILITY TO DISEASE. Ticks suck blood, and 
who have always been accustomed to see both Ticks and Ticky Cattle on thus, by reducing the general vitality of cattle, render them generally much 
their farms are unfortunately not inclined to attach much importance to more liable to diseases of all kinds. 
Cattle Ticks, and, as a rule, through lack of appreciation of their damaging 
effects, placidly consider them as of little consequence. That 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 Redwater), Ticks may also be the cause 
of serious loss in many directions. 

But there are some diseases the attack of which is directly facilitated 
by Tick Bites, such as Ulcerative Lymphangitis and Sporotrichosis of 
horses. The spread of Demodectic Mange is also greatly assisted, and the 
same applies to miany 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 laying and hatching of Hy eggs in 
such area give rise to infestation with destructive maggots, causing ulcers 
and other complications that require medical treatment. 

While the power of transmitting Redwater (and other diseases in other 
countries) is undoubtedly the most dangerous property possessed by Cattle 
Ticks, and is the principal cause tor adopting stringent measures in secur- 
ing their complete eradication, nevertheless there still remain other good 
reasons for the accomplishment of this achievement, as will be gathered 

from a reading of the following notes. LOSS OF BLOOD. It has been calculated that cattle heavily infested 
LOSS OF CONDITION IN CATTLE. Apart from questions of with Ticks may lose as much as 500 lbs. of blood in the course of a year. 

. disease, the presence of Ticks on Cattle reduces their condition. This drain on the system of ananimal means that extra feed is required, 
Se ae F ne) pane 4 and involves a greater expenditure of energy on the part of the animal in 

“Ucar Re perce ees pea pete PERG SSRIS ce meplaend obtaining, digesting and assimilating this additional amount of food. - All 
3 < 5 pits s oa H 4 fc nate Beret 4 " ‘ 

free cattle gained an average of 44 lbs., both lots of cattle being fed alike. this extra food and extra energy means loss of money. 

There is another case of a tick-infested steer which weighed 730 lbs., _ OTBER BENEFITS OF CATTLE DIPPING OR SPRAYING. The 

and which, after being freed from ticks by dipping, weighed 1015 lbs. two dipping or spraying of cattle is ordinarily carried out with the sole object 

months Jater, the feed remaining the samé as before dipping. of destroving Ticks, but many other benefits are incidentally derived from 
L : 2 a : the operation. Dipping prevents and cures Ringworm, Mange, Warts. 

DECREASED MIL YIELD. Great losses occur by Ticks on Milch eas aed be ; sae sepa = 2 per Uae 

cows, reducing the milk yield, and in some cases so injuring the teats as to at pail Spence Ol AW ania agape .oLer Elies)jand the Maggots sat 
decnhenhuscless - Larvae deposited by same. It prevents Hairballs in Calves by allaying 

meen F i : Skin irritation. It kills’ the Fly which is the transmitting agent of the 
A series of experiments on this point was carried out by the United Worm causing Ophthalmia. The attacks of Lice and all other skin para- 

States Department of Agviculture, and it was shown that :— sites are prevented. Dipping destroys the organism of Contagious Abor- 

Cows li infested with Ticks produced 18} per cent. less milk tion. In fact, the man who dips or sprays his cattle and horses regularly 

(t) oe EN ance ce at licks (ea tp has the satisfaction of knowing that he is “killing many birds with one 
: i M stone.” ° 

(2) Cows heavily infested with Ticks produced 42.4 per cent. less milk 
than Tick-free cows. HOW TO AVOID LOSSES FROM TICKS. Obviously, losses caused 

RG ee ct by Ticks can be prevented by destroying the Ticks ; and a ready means 

REDUCED WORKING POWER. Cattle whose _ vitality is reduced of doing this is to treat the cattle with an effective Tick-destroying pre- 

by Tick infestation cannot give the same returns in work as healthy 1 paration, such as—to quote the best known—Cooper's Cattle Dip. 
cattle. This is another source of loss in| countries where cattle are used pee 5 hy, Ce 3 uy 
for haulage, ploughing, and other working purposes This preparation is the outcome of a costly series of experiments at 

ge, ghing, and « \ F Ses. . 
: : : Gonubie Park Experimental Farm in South Africa, extending over some 

DAMAGE TO HIDES. The market value ot hides is greatly reduced rs; briefly it may be described as the solution of the problem of 
by the perforations caused by the Cagtle Tick. Tick-bitten hides are ; : ‘ : ng the Tick-killing properties of arsenie, without incurring risk of 
worth 13d. per pound less than uninjured hides. Even on a hide weighing injury to the animals by ‘sealding” or otherwise. 
50 pounds there would thus be a dead loss of over six shillings. 

ER RR A 

HIGHER MORTALITY RATE. i the vitality of cattle is kept at a __ Irrefutable evidence of the superior merits of Cooper's Cattle Dip is 

low point by Tick infestation, they will be much more liable to disease, afforded by the Governments of the following countries:— 

and much less able to offer resistance to any disease they may acquire. In United States of America. Brazil. Northern Rhodesia. Madagascar. 

the ‘Tick-infested area of the United States the death-rate amongst cattle Southern Rhodesia. Union of South Africa. British East Africa. Sudan. 

is nearly three times greater than in the Tick-free area. 7 Swaziland. German East Africa. Northern Territory of Australia, 

STUNTING OF GROWTH. This is another material loss caused by Basutoland. Portuguese Bast Africa. Egypt. Portuguese West Africa, 

Ticks. With Tick infestation at babyhood, there is very little chance to Queensland. British West Indies. Argentine Republic. Nyasaland. 

bring cattle to early maturity. The stunting which they receive requires New South Wales. 

them to be kept as much as two years longer before they are fit for the Therefore, Cooper's Cattle Dip may be said to command the official 

butcher. That means two years of extra feed and care, and loss of approval of the Governments of practically all the important cattle raising 

interest on capital ticd up unnecessarily long. ‘ countries of the world, which in itself is ample testimony to its value. 

CGOPRER’S CATTLE TICK DIP WEST INDIAN AGENTS: 

Has received the official approval of the follow.ng Countries: ST.KITTS: S. L. Horsford & Co. ANTIGUA: Bennett, Bryson & Co. 
JAMAICA: D. Henderson & Co., Kingston. 

Union of South Africa. Northern Rhodesia, Brazil, Basutoland, GRENADA: Thomson, Hankey & Co. 
< s H a BARBADOS: Barbados Co-operative Cotton Co., Ltd. 

Nyasaland, Swaziland, Southern Ringe-ia, Madagascar, R BAHAMAS=)W. Ni Tagaatas Nazsau. 

itish East Africa, German East Africa, Portuguese Last Africa, TRINIDAD: YT. Geddes Grant, Port of Spain. 

er Rs ; fe " 5 Hs BRITISH GUIANA: Sandbach, Parker & Co. : 

Portuguese West Africa, Egypt, Argentine Republic, Queensland, ST. VINCENT: Corea & Co., Kingstown. NEVIS: S. D. Malone. 
5 s Ameri South Wales. DANISH WEST INDIES: A. Schmiegelow, St. Croix. 

Src nice NON aguas Mag MONTSERRAT: WW. Llewellyn Wall, DOMINICA: Hon. H. A. Frampfom 
W. Indies, Northern Territory of Austrclia, Susan. ST. LUCIA: Barnard Sons & Co., Castries. 

Vanwfacturers: WILLIAM COOPER & NEPHEWS, Berkhamsted, England. 
© RANCHES: Torcsto, Chicago, Sycney, Metbourne, Auchlerd, Buenos Aires, Monte Video, Pumta Arenas, East London, Odessa. 
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The Value of Scientific Research. 

LGN the last issue of this Journal the editorial 

dealt with the relations between science and 

modern industry, emphasizing the point that 

industry owes 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 outlook 

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 of sugar is to boil 
it in vacuo; also, that in order to economise fuel 

recourse must be had to multiple effect evaporators. 
All these similar applications are the 

outcome of abstract scientific research subsequently 
adapted to practical ends. 

and many 

To take another important industry of the West 

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 continual 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 ditticulty 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 question as to what is the 
‘value of scientific research, 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, how to improve the processes of their agricul- 

ture or their manvfacture, 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 
ye laid for the carrying out in practice of how to 

jmprove. Scientific research is directed to the advance- 
ment of the knowledge of the laws of nature, i.e. why 

it is that things are as they are, and not otherwise. 

A recent book, Chemical Discovery and Inven- 

tion in the Twentieth Century,* gives the following 

instance of an important practical application which 

thas 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 

use of it. 

The researches of Professor Sabatier, of Toulouse, 

-on combinations of hydrogen effected by the catalytic 
agency of finely civided metals, were begun in the 

closing years of the last century, and have led to 
unexpected applications for industrial purposes, which 

Ahave assumed a position of great practical importance. 

Professor has shown the 

manufacturer how hydrogen can be made to unite 

Sabatier chemist and 

with 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 consequently 

which are solid under the 

Professor Sabatier made known that 

of less value than the fats 

same conditions. 

it is only necessary to add finely divided porous nickel 

*‘Chemical Discovery and Invention in the Twentieth 
Century’, by Sir William A Tilden, F.R.S., D.Sc., LL.D. ,Se.D., 

Routledge & 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 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. 

sooner 

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 why 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 why of many processes, 

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- 

laying firm foundations for 

practice, ought to be co-ordinated. 

ing problems and in 

Solitary workers 

have done muchin 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. 
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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; tls 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 West India Committee Circular of 
July 12, 1917, under the above heading, there appears a 
copy of a circular letter 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 
factories 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 article, in fact, did 
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 mare it possible to give bonuses to 
the managers and overseers sufficient-to render their cireum- 
stances ccufo:table for the present, and at the same time 
to enable them to invest something for the needs of later years. 

In the case of these bonuses both to managers and 
overseers, and in the increase in Jabourers’ wages, it has to be 
understood that they cannot be repeated or continned if the 
revenues fall back again. The revenues depend on two things, 
viz., the price of sugar and the crops produced. Sugar may 
continue above the average price for some time, but before 
very long it willin 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, which was £11 
per ton, f.o.b,, for 96° Grey Crystals. Whenever the price 
has gone over that it has soon fallen below it again, and 
whenever it has gone below, it has soon recovered again. 

Now £11 per ton does not, with the past’average crops, 
admit of continuing the present higher pay. In England there 
is general agreement on the part both of employers and 
employees inthe leading 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 

the higher wages being made permanent. _ The pressure of 
war production has revealed what can be done...... 

Cannot a similar advance be made im sugar plantations 
in the West Incies? 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 labourer, is the on!y means of securing this It 
will be difficult, but we believe it can be accomplished if 
everyone does his utmost and gives his whole mind and 
energies to the work, not going on in the old routine, 
but looking ont continually for a chance of in‘roducing 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 driven 
implements for the lighter tillage, so that the additional 
tillage may not necessitate an increase in the numbers. 
employed on the estates. 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 
thismpossiblets..s. -)5Hs lee 

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 rotation out of cane. 

THE AFTER-RIPENING OF 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 reison 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 Agricultural 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 temperature. 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 and 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 hiin 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 ensiforims) as 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 

asa green dressing for arable 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 Ib. 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 cacao to justify its cultivation for 
green-dressing 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 a 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 

anoticeable 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 18 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 44 tons of fresh 
cut material peracre. 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 5} 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 asa green dressing. under conditions of very con- 
siderable shade. 

AN EXPERIMENT IN STORING SHED- 

CORN IN GRENADA. 
An instructive and successful experiment in storing 

locally grown seed-corn has been conducted in Grenada by 
the Superintendent of Agriculture, Mr. J. C. Moore, who has 
furnished this Office with a detailed report, of which the 
following is a résumé. 

It must be remembered 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 topreserve 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 }-inch mesh 
wire-netting. % 

The ears of corn, tied together in pairs by one or two 
of the segments of the husk, left on for the purpose, 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 te facilitate inspection; the total length of the 
racks being 426 feet. This afforded ample space, as it was 
caleulated that 5 feet 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, 7} 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 paper tacked on with overlapping edges, and 
the outside tarred to secure tight joints. The bin was pro- 
vided with a Aue suitably perforated, running from the bottom 
of one side half-way across the floor, then rising vertically 
through the centre of the bin to 18 inches fromthe 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 15, 
When emptied on May 23, a large number of weevils 
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were found at the bottom of the bin. Had the bin been 
thoroughly air-tight the effect of the fumigations would have 
been doubtless more complete. However, there was no 
indication of mildew observed. 

Asa result of this experiment over 4,000 tb. of seed- 
corn harvested in October last year has been distributed for 
planting purposes in May and June this year throughout 
Grenada and Carriacou. The seed was clean and bright in 
appearance, entirely free from mildew, practically free from 
weevils and moths, and possessed an indicated viability of 
87 per cent. 

One piece of useful information supplied by this success- 
ful experiment is that hydrocyanic acid gas can safely 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 observations 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 1mprove- 
ment have been furnished in the United States by experiment 
stations and other agricultural agencies. The initial step in 
the improvement of corn, the writer says, 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 simplest method to improve still further the 
corn is by mass selection, which consists im selecting 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 
quickest improvement can only be attained when the selection 
is based on a performance record of different individual ears. 
Pedigree selection differs from mass selection in that, after 
the first mother ears are selected, a recordis 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 
productiveness. The inherent productiveness of an ear 
can be ascertained by no other means 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 crossing 
have served greatly to stimulate the breeder’s interest and 
effort in this method of corn improvement. The two most 
important objects in pursuing this method are, firstly, 
recombining the characters possessed by the parent 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 
opposites: yellow endosperms over white endosperms; starch 

endosperms over sweet endosperms; flint quality of grain 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 Rico fora very long time has been a country of 

small plantations, possibly similar to France, where the great 
wealth of the country has deen developed by horticulturists 
and agriculturists in gardens and farms of smallarea. The 
Louisiana 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 or tenant system has grown out of this, just as 
it hasin 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 4:43. 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 than when they come from the colonos. 
Under 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. 

Exhibition of Local Foodstuffs in St. Vincent. 
—A patriotic demonstration and féte, 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 Superiatendent, 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 cent. of wheat flour and wheat flour substitutes 
such as the meals of cassava, cotton seed, breadfruit, sweet 
potato, and pigeon peas, all of which could be 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 different 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- 
ing corn and meals was shown, and the method of destroying 

the pests by means of carbon bisulphide explained. 



THE AGRICULTURAL NEWS. SEPTEMBER 8, 1917, 

COTTON. 

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 has been con- 
fined to Stained Cotton at 20d. 

There has been a good demand for the better qualities, 
but unfortunately, there is no stock. Spinners are eagerly 
awaiting the new crop. 

THE SEA ISLAND COTTON CROP OF 

1916-17. 

From Messrs. Henry W. Frost & Co.’s 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 Lalance 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 55c. to 
70c. On this basis nearly the whole remainder of the crop 
was disposed of, This was onthe Savannah market. 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 is 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. (Jowrnal of 
the Royal Society of Arts, August 3, 1917.) 

DOWN THE ISLANDS. 
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 tb. 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 was performed by this officer during the month. No 
fewer than thirteen estates were visited, and arrangements 
made for trapping cotton stainers, and destroying silk-cutton 
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 Agricultural 
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 ettlicacy 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 mouths’ 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; cotton 
seed 68 Ib. 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 
mocth 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 Zhe 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 for 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 not 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 sayz: ‘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 difficulty 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. ie 

‘There is an idea abroad that clean juice cannot be 
prepared by the open-fire process. This of course is a fallacy, 
as some of the best juice leaving the island to-day 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 directly 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 settling the juice, finally withdrawing the clear juice. 

“"he 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 1s 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 washing. 

‘With this end in view experiments have been conducted 
in this laboratory, and it would appear that if time is an 
important factor, the best way to treat the sludge is to add 
water to the extent of 2 parts tol 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. LUCIA. 

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. Beaubrun, 
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. ies t 

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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ee NOTES AND COMMENTS. 

Contents of Present Issue. 
The editorial deals with the value of scientific 

research work as the basis of practical improvement 
jn agriculture and manufacture. 

On page 279 a short article draws attention 
to the success attending the first year’s working of the 
St. Lucia Agricultural Credit Societies. 

A review of a lately published book on Farming 
by Motor will be found on page 285. 

Insees Notes, on page 282, deal with some insect 
pests in Jamaica. On page 286, under Plant Diseases, 
attention is drawn to a new cane disease appearing in 
Porto Rico. 

Progress of Science in Japan. 

In 1916, an Act was passed in the Imperial Diet of 
Japan, to grant subsidies to the amount of 2,000,000 
yens (yen = 2s. 04d.) 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 years time, and it is intended, 
as is stated in The Board of Trade Journal,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. 

—_- 8  — 

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 advices, as is announced in Gleanings in Bee 
Culture of June 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 honey is being delivered 
in New York 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 glycerine 
in pharmaceutical prescriptions. Glycerine which was. 
formerly used largely by apothecaries 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. 
Eo 

The Iodine Content of Foods. 

Among the several mineral elements in foods in 
minute quantities, especial interest attaches to 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 enlargeas 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 
thyroid is already enlarged, it diminishes its size or 
-may reduce it to 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 difference 
between the iodine content of foods in areas where 
goitre is prevalent as compared with areas where goitre 
is rarely seen. The results of these investigations, 
reported in Bulletin 299 of the Ohio Agricultural 
Experiment 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 céndition of the 
iodine present in the thyroid, as promising results of 
greater significance in relation to the,cause of goitre. 

— SS 

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 1s 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 bea no less valuable feature of its work, 
provided that those who control its affairs are deter- 
mined to rise to the full extent of their opportunity. 
oO 

Insecticidal Plants from the Tropics. 

In an article contributed by Professor Maxwell- 
Lefroy to Tropical Life for June, itis 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 always? 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. 
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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 
development 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 achairin this subject at the University of 
Glasgow and at one English ‘centre, 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, ete., 
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 benefit 
of our own people. The proper method of instruction 
must necessarily include some knowledge of chemistry 
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 Fertilizers by Leaching. 

Cultivated soils are subject to loss of fertility froin 
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 132, for November 1916, 
of the University 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 quantity, 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 cf 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. 

SUGAR-CANE. The West Indian sugar-cane leafhopper 
(Stenocranus saccharivorus {Delphax saccharivora]) has been 
the most important pest of this erop during the past year. 
A parasitic fungus (Fusariwm 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 descriptior on the young canes 
reduces the number of canes per stool, and with unfavourable 
weather, Jeads to the ultimate failure of the plants. 

Three other natural enemies of this leafhopper are 
recorded: (1) a species of Chrysopa, or ‘lace-wing’, (2) a pre- 
daceous bug (Zelus rubidus), and (3) the larvae of a Syrphid 
fly. Various ants were observed carrying off the young 
hoppers, especially when any of these were blown off 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 insects. 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. x 

coco-nuts. The glossy star scale (Vinsonia stellifera) 
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 Indies, but it is rarely abundant. 

Strategus 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 
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usually dug out by hand; or a strong carbolic solution is 
poured into the burrow. 

Asa remedy for palm stems attacked by the pin-hole 
borer (Xyleborus sp.), an emulsion of carbolineum is recom- 
mended. Such trees, if left untreated, succumb to the attack 
in from eighteen months to two years. 

The brown weevil (Metamaswus servceus) 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 Sphenophorus 
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. 

cirrus. The spiny white fly (Aleurocanthus woglumt) 
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 yained 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 (C'remastogaster brevispinosa, Mayr., sub-sp. 
tumulifera, 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 
ant, 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 is often found on plants attacked 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 
Cremastogaster brevispinosa, Mayr., sub-sp. minutior, Forel. 

The natural insect enemies of Aleurocanthus in Jamaica 
include the ladybird beetle (Lioscymnus diversipes) and 
a species of Chrysopa. An attempt will be made to 
introduce another ladybird beetle (Delphastus catalinae) 
from California, Parasitic fungi also occur on the spiny 
white fly, but are unable to control it. An oil emulsion 
spray is being used against 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 f.; diamond paraffin oil, 
2 gallons; soft water, 1 gallon. For the spray use 1 part of 
this solution to 60 gallons of water. 

Mr. Ritchie has found Aleurocanthus woglumi on two 
new host plants, both introduced into Jamaica from the East 
some years ago. These 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 Pachnaeus 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 (Myrzangium duriaer), 
and the red-headed 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 usé 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 Agricultural 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 ritchiet. 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 (Jetamasius sericeus). 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 (Dzaspis bromeliae) and mealy-bug 
(Pseudococcus bromeliae) 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 populnea) and 1,552 
Silk-cotton trees (Hriodendron anfractuosum) have been 
eradicated in St. Vincent during'the period from August 
1916 to June 30, 1917. In addition, thousands of seedlings 
of both species have also been destroyed. 

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 preveat 
the myriads of insects spreading over the district they were 
trapped with cotton seed and destroyed by means of boiling 
water and the gasolene torch, as described in the previons 
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 beeome the principal rubber-manufac- 
turing country 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 tb. 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. C, 
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 examined 
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-shellin 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, thatin 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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GLEANINGS. 

In a recent number of the Agricultural News it was 

noticed that the issue of the Kew Bulletin would probably 

be discontinued. From Nature, July 12, 1917, we learn, 

however, that the Treasury has informed the British Science 

Guild that the issue of the Kew Bulletin is to be continued, 

subject to the omission of certain classes of information, the 

publication of which can 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, July 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 | 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 co-operative 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.) 

As a result of the investigation in the digestibility of 

vegetable fats, C. F. Langworthy and A. D. Holmes report 

in Bulletin 505, United States Department of Agriculture, 

that it is reasonable to conciide 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. (Hxperi- 

ment Station Record, Vol. XXXVI, No. 9.) 

Studies in the feeding and breeding of ostriches for 

the purpose of increasing the production of high quality 

feathers have been made on a ranch at Glendale, Arizona, 

Among the young chicks 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 15, 19.6.) 

British Guiana_and British Honduras have extensive 
forests, covering probably 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 
economic 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. (/inancier and Bullion- 
ist, May 12, 1917.)= 

The Gazette, Turks and Caicos Islan:!s, July 28, 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 fur shipment; 
trolling or towing baits —spoons or spinners—of local make; 
corned, salted, or smoked fish in lots of about 5 hb. 

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 1914 has 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 threatened 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 co-operation 
between the United States Department of Agriculture and 
the authorities of the affected States. 

In some of the West Indian islands anthrax in animals 
has caused, or is causing, anxiety. urmer’s Bulletin, 784, 
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. Al] discharges 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 1915, that the poultry 
receiving protein from an animal source, meat scrap, produced 
inthe two years of ‘the experiment a total of 8,501 eggs, 
as compared with 4,710 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. rom the stand-points of egg production, 
general health of the fowls, and economy, the protein 
from the animal source was the most efticient. The tlocks 
receiving cotton-seed meal and linseed meal apparently broke 
down during the second year. (/@xperiment Station Record, 
Vol. XXXVI, No. 9.) 
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FARMING BY MOTOR: ALL ABOUT FARM 

TRACTORS AND MOTOR PLOUGHING. Temple 

Press, Ltd., 7-15 Roseberry Avenue, London, E.C, Price 

1s. 6d. 

The question 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 dealing with types of farm motors, the 

question whether motor tractors or motor ploughs are most 

desirable, and the quantity of work done by motor power. 

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 manutacturers 

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. 

Ej(EEE Eee 

Tn 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, 45 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. 

ed 

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 $7,000,000 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 deals, as is 
described in the Hrperiment Station Record, Vol. XXXVI,- 
No. 8, p. 701, with the method of administration, at the head 
of which is provided a Tederal board for vocational 
education. In addition to the administration of the Act, 
it is empowered to make, 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. 

Tbe 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 must, 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 equipment, 
including a school farm or other farm for use at least 
during 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. 

A SERIOUS NEW CANE DISEASE IN 

PORTO RICO. 
The Lousiana Flanter dated August 4 published an 

account by Mr. John L. Stevenson, Pathologist of the 
Insular Experiment Station, of a cane disease which has 
appeared in the north-western quarter of Porto Rico, 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 foot-hills and in the 
viver valleys. Many fields have already had to be abandoned 
so far as cane growing is concerned. The coastal plain is 
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 fields, is the peculiar mottling of 
the leaves,’ 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 generally 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 
grey 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. 

EFFECTS, 

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. . Asa conse- 
quence, the various centrals refuse to receive cane which 
shows evidence of the disease. 

CAUSATION, 

None of the many fungi encountered during the study 
of the disease has been found to be capable of initiating it 
in experiments, nor has the juice of diseased canes proved 
infectious when injected into healthy canes. Its cause is up 
to the present completely unknown, but it is believed not to 
be due to any parasite. A comparison is suggested with the 
Sereh disease cf the East Indies, which it resembles in many 
respects, but with which it does not correspond in detail. 

TRANSMISSION, 

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 some means of transmission other than descent 
from affeeted stools or affected strains. 

SUSCEPTIBILITY OF VARIETIES. 

From the first, the Otaheite (Bourbon) cane has been 
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 appeared to 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 evidense 
of succumbing. As mentioned above, seedling and foreign 
canes have been introduced from other districts. In some 
instances they havebeen readily attacked, in others the out- 
come is still doubtful. 

CONTROL. 

The measures which have proved successful in dealing 
with other cane diseases; ‘increased fertilization, liming, very 
thorough preparation of the soil, most careful selection of 
disease-free seed, treatment with Bordeaux 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, 
fcod crops, and ther 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 remarks on the analogies between this and 
certain other much-discussed diseases will appear in a sub- 
sequent issue of this Journal 

WN. 

AGRICULTURE IN BARBADOS. 

July and August 1917, have been just the reverse of 
these months for the year 191€. In July 1916 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 for 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 may have been seen laden with this 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 ata later date. On several sides we have: 
heard planters speak of the backward condition of their 
manure supply, as compared with that of some previous years. 
We regret to hear this, asa good supply of manure, and 
especially of farm-yard manure, is indispensable to agricul- 
tural prosperity. At this period last year there was similar 

ae 
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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 ammonia, fa:'m-yard 
manure becomes increasingly important,-but apart from this, 
it is distinctly advantageous to create out of the estate itself 
the means of renewing the fertility of the soil. We have 
no doubt as to the choice of planters betsveen rich farm-yard 
manure in sufficient quantity and artificial fertilizers. With 
one voice they would bear testimony to, the more enduring 
effect of farm manure. The best effortsjshould be put forth 
to raise the Jargest 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, 
which not leng ago were sold at 8s. per 100 fb., 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 the 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 occasional manuring, where they are not favour- 
ably situated, (Agricultural Reporter, 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 prices obtained. Purchasers generally do not go beyond 
that which is sufficient to meet their immediate wants. The 
following are some cf the principal details, 

GINGER, 

At the first auction on the 4th of the month, ginger was 
in fairly good supply, 375 bags of Jamaica being offered, 
a few only finding purchasers at 95s, per ewt. for good 
erdinary small, and 8%s. for common dark small. As many 
as 720 bags of rough washed Cochin were also offered, and 
bought in at 72s., and rough brown at 70s.. Again on the 
18th of the month ginger was in good supply but in poor 
demand, being represented by 588 bags of Cochin and 
Calicut and 268 bags of Japanese; a few only of the latter 

found buyers at 40s.for fair, but slightly wormy, and 30s. for 
very wormy. 

SARSAPARILLA. 
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 ls. Lld. and Is 5d., respectively. A week later 
some small arrivals of Lima-Jamaica and Honduras were 
quoted at 3s. 3d. per Ih. for the former and 2s. 4d. for the 
latter, Again on the 25th of the moath, the offerings at 
auction were small, consisting only of 2 bales of native 
Jamaica and 30 bales of Mexiean. The former were both 
sold at 2s. 3d. per fb. for dull yellow; 5 bales only of 
the Mexican were sold privately, the remainder being held 
at ls. 5d. 

CITRIC ACID, LIME OIL, PIMENTO, ANNATTO SEED, CASHEW 
NUTS, CASSIA FISTULA, KOLA, AND TAMARINDS. 

Citric acid has remained at a firm and even price of 
from 3s. 34d. to 3s. 4d. throughout the month. Oil of 
lime has been firm at 8s. 6d. per tb. for West Indian distilled, 
and 16s fo- hand-pressed. Pimento has been but little in 
demand at 3}d. per fb. 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 Cassia 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 offered, good 
sound slightly dark Java fetching 6}d. per tb., and part 
wormy 5d.; good sound African quarters fetched 9d., and 
small slighty wormy 8}d. For 3 bags from St. Lucia fair, 
part whole 6d. to 64d. per Ib. was paid. At the end of the 
month 25 barrels of new crop Barbados tamarinds were 
offered, and sold at 35s. per ewt. in bond. 

Regulation of the Sale of Fertilizers in South 
Africa.—The Union Gazette Extraordinary, of March 19, 
1917, contains the copy of a Bill to regulate the sale of 
fertilizers, farm foods, seeds, and pest remedies in the Union. 
The provisions of the Bill, as summarized by The Board of 
Trade Journal of May 24, 1917, are as follows :— 

No person shall sell in the Union as a fertilizer any 
article which does not contain in a form or combination 
available as plant 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 pest 

remedies, and for the registration of such articles. 
From and after the commencement of the Act, all 

fertilizers imported as merchandise at any port in the Union 
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 b2 otherwise than required 
by the Act, or not marked or labelled as required, may be 
dispose1 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. ; : 
Every 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 which they are 

registered, and also their chemical constituents which hive 

been registered as require \ by regulation. 
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M ARKET REPO RTS. ‘Barbados.—Messrs. T. S. Garraway & Co., September 4, 

- Sete 

ArRrowRroot—$5'00 per 100 th. 
Cacao—$12:00 per 100 in. 
Coco-nuts—$36°00 husked nuts. 
Hay—No quotations. 

London.—Tue Wesr Inp1a ComMITTEE CIRCULAR, 

July 26, 1917. 

ArrowRoot—bd. to 74d. 
Batata—Block, 2/9- to 3/44; Sheet, 3/104 to 3/11. 
Brrswax—No quotations. 
Cacao—Trinidad, no quotations; Grenada, no quotations; 

Jamaica, no quotations. 
Corrze—Jamaica, no quotations. 
Copra—£46. 
Corron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 41d. to 45d, per ft. 
Fruit—Bananas, no quotations; Oranges, no quotations. 
Fustic—No quotations. 
Gincer—Jamaica, no quotations. 
Honrey—Jamaica, no quotations. 
Isryeiass—No quotations, 
Line JvicE—Raw, no quotations; concentrated, no quota- 

tions; Otto of lime (hand-pressed), 16/- per th. 
Locwoop—No quotations. 
Mace—1/3 per th. 
Nurmecs— 104d. 
Pimento—3jd. per ft. 
Russer—Para, fine hard, 3/24; fine soft, no quotations; 

Castilloa, no quotations. 
Rum—Jamaica, no quotations. 

New York.—Messrs, Gituespre Bros, & Co., August 

8, 1917. 

Cacao—Caracas, 12c. to 12}c.; Grenada, lljc. to 12c.; 
Trinidad, 11Zc. to 12jc.; Jamaica, 94c. to 9c. 

Coco-nuts—Jamaica and Trinidad selects, $32°00 to 
$33°00; culls, $22°00 to $23:00 per M. 

Corree—Jamaica, 9}c. to Lle. per fb. 
GincEr—17c. to 20c. per tb. 
Goat Sxins—Jamaica, 75c to 80c.; Antigua and Barbados, 

70c. to 75c.; St. Thomas and St. Kitts, 65c. to 70c. 
per tb. 

Grape Fruit—Jamaica, $2°75 to $5°50 per box. 
LimEs—$6°'50 to $7:00 per bri. 

Macze—3s8c. to 42c. per th. 
Nutmecs—20c. to 2le. 
OnancEes—$1°75 to $3:00, 
Pimento—5Ze. to 6c. per fb. 
Sucar—Centrifugals, 96°, 7°52c; Muscovados, 89°, 6°66c.; 

Molasses, 89°, 6°50c, all duty paid. 

Trinidad.—Messrs. Gorpon, Grant & Co., August 24, 

1917 

Cacao—Venezuelan, $13°50; Trinidad, $12°50 to $13-00. 
Coco-nut Om—$1°25 per Imperial gallon, 
Oorrer—Venezuelan, 12c. per tr. 
Corra—No quotations. 
Duat—No quotations. 
Onrons —$7 ‘00 per 100 fb. 
Pgas, Sprit—$11-00 to $1200 per bag. 
Potators—English, $5:00 per 100 Ib. 
Rior—Yellow, $10:00 to $10°75; White, $7°00 per bag. 
Suear—American crushed, no quotations. 

Manvures—Nitrate of soda, no quotations; Cacao manure, 
no quotations; Sulphate of ammonia, no quotations, 

Mo tasses—No quotations. 
Ontons—No quotations. 
Pras, Sprit—No quotations; Canada, no quotations. ~ 
PoTaToEs $8°25 to $9°00. 
Rice—Ballam, $10°00 to $10°50 per 180 fb. ; Patna, no 

quotations: Rangoon, no quotations. 
Sucar—Muscovado centrifugals, $5°75 to $6:00. 

British Guiana.—Messrs. Wietinc & Ricarer; Messrs, 

SanpBacu, ParKER & Co. 

ARTICLES. 

ARROWROOT—St. Vincent 

Batata—Venezuela block 
Demerara sheet 

Oacao—Native 
Oassava— 
Oassava STarcH— 
Coco-nutTs — 

OorrEE—Creole 
Jamaica and Rio 
Liberian 

DHat— 
Green Dhal 

Eppors— 
Mo assres— Yellow 
Ontons—Teneriffe 

Madeira 
Preas—Split 

Marseilles 
PLaNTAINS— 
Potators—Nova Scotia 

Lisbon 
Porators--Sweet, B’bados 

Rice—Ballam 
Creole 

TaNNIAS— 
Yams— White 

Buck 
Suear—Dark crystals 

Yellow 
White 
Molasses 

TimBER—GREENHEART 

Wallaba shingles 

»,  Cordwood 

Messrs. WIETING 
& RIcHTER. 

NO QUOTATIONS. | 

Sanp- 
PaREgE, 
Co. 

Messrs. 
BACH, 

NO QUOTATIONS. 

on 
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THE MANY BENEEFITS of 

CattLe DIPPING o 
SPRAYING ‘ 

The Dipping or Spraying of Cattlejis ordinarily carried out solely to destroy Ticks, as, by the Destruction of Ti all Thek- 

borne diseases (such as Texas Fever, Redwater, Heartwater, Gallsickness and East Coast Fever) are siectaally pe 

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 that, in time, Cattle Dippimg 
“~ : or Spraying will be systematically carried on even in countries where no Ticks exist. 

RINGWORM. Dipping prevents and cures this highly contagious 
disease by destroying the fungus which is the cause of it. 

WARTS. These are also caused by a micro-organism which is de- 
stroyed by dipping. 

OPHTHALMIA. Thisis due to the presence of a worm carried by 
a fly. Dipping destroys the fly, and thus prevents the disease. 

HAIRBALLS. By allaying «all skin irritation caused by parasitic 
attacks, dipping goes far to prevent calves licking their coats. and thus 
prevents the formation of hairballs. 

BLACK LEG OR QUARTER EVIL. Many furmers claim that 
dipping has eliminated Quarter Evil from their herds, which, previously, 
had never been free froin it ; but in view of the nature of this disease, this 
claim must be regarded as requiring confirmation. © 

WHITE SCOUR. This diseaseis quickly eradieated by dinping. In 
herds regularly dipped, a death from White Scour is now almost unheard 
of, whereas before systematic Dipping came into vogue, the mortality of 
calves from this disease often ran up to 60% or 70%, and even higher. 

LICE. Regular Dipping destroys thes¢ pests and guards the cattle 
against further attacks. 

BOTS. ‘The botfly lays its eggs on the skin of the horse. When the 
lurvae emerge from the eggs they are licked from the skin and thus 
transferred to the stomach. Dipping kills these larvae whilst on the skin. 
Tt will also kill many of the flies. 

WORMS IN CALVES. Dipping has been proved to prevent worm 
infection in ealyes. This is expliined by the fact that dipping destroys the 
worms, or their eggs, which are present on the teats and udders and 
possibly 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 for a high 
rate of mortality amongst horses in South Africa, has been shown to 
prevented by dipping. Horse-sickness is caused by an organism introduced 
into the blood by 2 mosquito, and by dipping, the skin of the horse and the 
blood vessels immediately beneath it, becothe impregnated with arsencc, 

wot only making the skin blood poisonous to the mosquito, but destroymg 
any organisms which may be introduced into the blood by the mosquito in 
the act of biting. 

WARBLE FLY. The action of dipping in preventing this pest is the 
same as described under the heading * Bots’ That is to say. dipping kills 

wmaary of the flies themselves: and it will kill the larvae which batch out 

from the eggs deposited on the skin by the flies. In addition, the arsenic 

$m the dip world assuredly reach and kill many of the mature maggots in 
the stage when they are just ready to emerge from the skin. 

PREVENTION OF DAMAGE TO HIDES. The market value of 

hhides is greatly reduced by the perforations caused by the warble-fly larva 

and the Cattle Tick. By dipping, this damage can be stopped and serious 

Iseces prevented. Tick-bitten hides are worth ljd. per pound less than 
umamjared hides. 

DECREASED FECUNDITY. A further loss to be recorde | agamst 

the T5ck is the reduction of the fecundity of|female cattle; perhaps also in 

fBe greater liability of Tick-infested cattle todisease or abnormal conditions 

@f The reproductive organs. 

LOSS OF CONDITION IN CATTLE. Apart from questions of 
disease. the presence of Ticks on cattle reduces their condition. ‘ 
by destroying the Ticks, not only prevents this loss of condition, BS 4 
result of the well-known tonie action of arsenic on the skim, camses the 
animals to put on weight and thrive. 

___Dnring the period of an experiment made specially to test this point. 
heavily infested cattle lostan prerine of 9 ibs. in weight, whilst the tick- 
free cattle gained an average ot 44Ibs., both lots of cattle being fed alike 

There is another instaneeof a Tick-infested steer which weighed 730 ib-.. 
and which, after being dipped, weighed 1015 Ibs. two months later, the fec:| 
remaining the same as before dipping. 

EARLIER MATURITY OF SLAUGHTER STOCK. In ih: 
rearing of stock for the butcher, the freedom from parasites which results 
from dipping enables the young cattle to mature more quickly. This may 
mein «i saving of 12 or 18 months’ feed and attention, and also enables thie 
eatile owner to turn over bis eapital much more quickly. 

MILK YIELD. (trent losses occur by Ticks on Milch cows. reduciny 
the milk yield, and in some eases so injuring the teats and udders as tv 
render then) useless, Dipping hax proved a preventive of all such trouble. 

A very fine series of experiments on this point was carried out by the 
United States Department of Agriculture, and it was shown that>— 

(1) Cows lightly infested with Ticks produced 14 pints less per cow yr 
day than Tick-free cows ; 

(2) Cows heavily mfe with Ticks produced 2 quarts less per cow 
per day than Tick-free cows. 

CONTAGIOUS ABORTION. It is reported by the Veterinary 
Bacteriologist of the Southern Rhodesian De ent of Agriculture thit 
Cooper's Cattle Dip destroys the organism of thisdisease. He has therefore 
prescribed Dipping as one of the measures to be employed in dealing with an 
outbreak. Regular dipping must have great effect in preventing outbreaks. 

LIVER DISEASE IN CALVES. Instances are on record of herds 
in which, as a result of regular systematic Dipping, losses from this dise: +e 
have been reduced from as much as 80% to nit, 

MANGE. This disease,as is well known, is of parasitic origin. Dippinz 
destroys the mange mite and cures the disease. Sprayingand ing with 
Cooper's Cattle Dip is officially strongly recommended by the ‘yasaland 
Vetermary Authorities as a preventive of the spread of Demodectic Oattle 
Mange—the most difficult form of mange to deel with. 

FLIES. The continual torment caused to stock by flies must inevit- 
ably react unfavourably upon their state of health. Flies also act as carriers 
of many diseases of stock and of human beings. Innumerable flies are 
killed, directly or indirectly, by cattle dippmg. 

EPIZOOTIC OR ULCERATIVE LYMPHANGITIS.—The Oniei 
Veterinary Officer of British Hast Africa states in his 1914-15 Annual rt 
— “Dipping has been proved to be an efficient preventive against this 

sease, 
HORN FLY. The ravages of this very serious pest can be very greatly 

minimised by means of a simple adjustment at the entrance to the 
tamk. 12 in. boards are attached to the u t — boarding, and 
project into the tank on either side, and catch and break the wave made ty 
cattle when jumping into the Bath. In this ways heavy spray is seat over 
the backs of the cattle, which precipéfates into the poisonous wash tie 
Se Flies which rise from an 2 when it plunges into the dipping 
solution. 

COOPER’S CATTLE TICK DIP 
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Local Cultivation of Food Crops. 

9 NE of the lessons which the present war 

»has brought prominently to public notice, is 

cay the necessity for each country to be able, as 

far as 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 chietly from Canada and 

the United States. We cannot say that in these islands 

we have been in actual danger of famine, but the 

menace hag been such that the Governments of the 

BARBADOS, SEPTEMBER 22, 1917. Price ld. 

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 résumé 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 ig 

really sound policy. 

The almost complete dependence for foodstuffs, 

such as flour, 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 Cassavie as I know, 
I give you one word of another kind of bread they make, 
which is a mixt sort of bread and is made of the flower of 

Mayes and Cassavie mixt together; for the Maies itself will 
make no bread, it is so extreamheavy and lumpish: But these 
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 generally 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 1t, 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 family on its produce without even working for 

a wage. Thus the production of locally cultivated 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 onthe same land, evenif 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 seerns 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 assured. 

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 roads 

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 bya very large 
increase in the acreage put under food crops. In the 

West Indies it will have to be met ina 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 abie to secure a supply 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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West Indies. The cultivation of spices, limes, cacao, 

fruit, and, not least, cotton, in different islands, 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 largely 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 securer 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 Pheenicia, 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 
westward to China on the east, and along the borders of 
the Mediterranean to the west, very early in historic times. 
Wherever it was introduced it was held in high esteem as 
a fruit. The conquerors of the Western Hemisphere, among 
other frnits, such as the orange and its relatives, 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 today 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. These are still of a fair 
quality, but distinctly of a mongrel 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. 276, 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-tlowered 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 euttings brought to 
California in 1896. Both from description and from 
illustration it must be an attractive fruit. ot aa | 

As was said above, the pomegranate is a very 
neglected fruit in these islands, because, like the Californian 
variety before selection was brought to bear on it, the 

pomegranate in the West Indies is only a mongrel seedling. 
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 islands 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 making it 
adaptable to dry islands such as Antigua, or to wet ones such 
as Dominica, The pomegranate, 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 cuttinys 
10 to 12 inches long, and from 4- to }-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 
growers, 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 important feature in the development of this new 
industry will be to get offshoots of good varieties. France 
has issued a decree prohibiting exportation of Deglet Noor 
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 thatare 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«tion 
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 
grown 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 fora short time. 
Experiments have been made from time to time with the 
object of removing this disadvantage, and the conversion of 
the roots into meal has 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 suff- 
ciently free of moisture to be capable of storage for a longer 
period than the untreated roots. 

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, provided they were 
not thicker than ;!;-inch. The dried slices were put into 
old flour barrels, and when enongh of them had been collected 
they were ground into a fine meal in a steam-driven grinding 
machine that I have imported for experimenta! purposes. 

‘T 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 chaff cutter, 
and just leaving an, opening of about {);-inch tetween 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 ,',-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 the fashion of a mangel pulper, and 
filled with potatoes, the weight of which kept the lower 
ones against the knives as they came round. With this 

single machine a barrel of potatoes could be cut into slices 

Fic, 1. CHAFF CUTTER ADAPTED AS SWEET POTATO 

SLICER. 
On a recent visit to Antigua, Sir Francis Watts 

unearthed and had photographed a machine which had 
been devised by Mr. A. St. George Spooner many years 
ago for the purpose of slicing sweet potatoes. With this 
machine, and a simple drying device, Mr. Spooner had 
carried out experiments on sweet potatoes. The photographs 
together with Mr. Spooner’s notes on his 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 importance. Mr. Spooner writes: — 

‘The autumn of 1898 was a singnlarly favourable 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 ’ 

Fic. 2. CHAFF CUTTER ADAPTED AS SWEET POTATO 

SLICER. 

in about a quarter of an hour by on» person. It took about 
; 
3 barrels of dried slices t> mike 1 barrel of meal, and 
a barrel of meal weighed about !60 Ib. The grinding 
mill I have, would turn out a barre! of meal in less than ten 
minutes, and the +3 pense was very trifling, the machine being 
driven off the fly wheel of une of the vacuum pan engines in 
the sugar factory. 

‘Tn all I 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, but say 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 ita palatable 
and satisfactory form of food. 
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‘The yield of potatoes here is about 4 tons per acre in 
fair season, and I found I got 40°63 per cent. of meal from 
them, or 910 tb. meal per ton of potatoes. 

‘Putting potatoes at a fair selling rate here, £1 5s. 
a ton in the ground, the cost of digging at 3s. a ton, and of 
delivering at slicing machine at 6d. a ton, the cost of a ton 
of potatoes at the slicer comesto £1 8s. 6d. This gives 
17 barrels of potato slices dried at 5d. a barrel=7s. 1d. 
which yield 5? barrels of meal (910 bb.)-at a cost of grinding, 
in my case, say, of ld. per barrel. Thé total cost of 910 fb 
meal in my case was therefore about £1 16s. ld, or about 
£4 9s. 7d. 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. 

‘T append a copy of Dr. Voelcker’s report on a sample 
of my meal made in the above mannesi “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 
inconsiderabie portion of mineral (bone-producing) matter. 
The percentage of indigestible (woody) fibre is very small” ’. 

s 

ANALYSIS. 
Moisture 11:99 
Nitrogenous matter 512 
Oil : 119 
Sugar 9°90 
Starch and digestible carbohydrates 67:01 
Indigestible (woody) fibre matter* 1°89 
Mineral (ash) 2°90 

100-00 
*Containing nitrogen 82 
7Including sand 03 
It must be observed that these prices require reconsid- 

eration in view of changed conditions. Attention may also 
be drawn to the fact that chips keep longer than meal in 
a good condition. It would seem to be better therefore to 
store sweet potatoes in the form of chips, and to grind them 
into meal as required for use. It must also be remembered 
that in the storage of potato products the same precaution 
against weevils and moulds must be taken as in the storage 
of grain. 

From the foregoing it would appear that appliances 
such as are used in temperate climates for slicing or pulping 
mangolds, turnips, and other roots, would serve for the 
purpose of slicing sweet potatoes for drying. 

SS 

The Governor of Barbados has issued an Order, dated 
September 17, 1917, requiring every person owning or having 
power to sell or dispose of any sugar (whether locally made 
or imported) or any choice molasses, suvh sugar or molasses 
being intended to be sold or otherwise disposed of, and not 
for personal or domestic use, to make a return in writing to 
the Colonial Secretary by September 26 of the quantities 
and qualities of sugar and molasses so owned, Previously to 
this, by Proclamation dated September 6, the Governor had 
prohibited the exportation of any sugar from the island, 
except by special license. 

TOMATOES. 

The tomato (Lycopersicum esculentum) is one of the 
plants of the New World which have over-run the Old 
World. Its native habitat being probably Peru, the tomato 
was not known in Europe until after the discovery of 
America. In Parkinson’s quaint ‘Terrestial Paradise’, dedi- 
cated to Queen Henrietta. the wife of Charles I, there is a 
very good description of the tomato, together with qnite 
an accurate wood-cut under the name of ‘Love-apple’. After 
the manner of the old herbalists he attributes to the fruit 
many wonderful virtues. From the time ef its introduction 
into Europe the tomato has steadily grown in favour as 
a vegetable, rather than a fruit, and the results of selection 
by horticulturists have been to develop the original wild 
tomato—a berry not bigger than a cherry—into a succulent 
fruit almost the size of an apple. 

This fruit has been long valued and cultivated in the 
West Indies, but there has always been some uncertainty as 
to results. Imported seed of the best varieties ran to foliage 
rather than to fruit, except during a restricted season 
of the year; and even when decent fruit was obtained, the 
seeds of those fruit tended to revert to the small wild 
type under the conditions in the West Indies. 

In Agriculture, May 1917, a journal published under 
the auspices of the Department of Agriculture, Cuba, there 
is a very interesting account of some experiments with 
tomatoes conducted at the Agricultural Experiment Station. 
The conclusions reached in some directions will be of use- 
to growers of tomatoes in other West Indian islands. 

Inthe first place no less than eighteen varieties were 
experimented with, one of them being the native small-fruited 
variety. Only a few of these does the writer in Agriculture 
consider to be worth cultivating under the conditions of 
temperature, etc., prevailing in Cuba. 

The experiments described were chiefly directed, however, 
to the question of the advisability of, and the results that 
might be expected from, a system of pruning or training the 
plants, or both. In these experiments the most suitable and 
economical form of support for training the plants was found 
to be a trellis constructed of two or three wires supported 
on hardwood posts, to which trellis the plants were attached 
by ordinary twine. 

The conclusions reached after two years’ experiments 
are: a uniformly large increase in numbers of fruit, and 
total weight of frnit produced as the result of supporting the 
plants over the yield of the control plot of unsupported 
plants. 

Besides the increase in numbers and total weight the 

average size of the fruit was also augmented by training. 
Pruning to various extents, as compared with no 

pruning at all, generally decreased the crop yield, both as 
regards total weight and number of fruit. 

Pruning. however, resulted in an increase in the average 
weight of each fruit. 

The largest total yield both as regards number of fruit 
and total weight of crop was from the plots trained on 
a trellis and unpruned. 

The article quoted from goes on to say that the tomato 
is somewhat sensitive as to its water-supply. Speaking 
generally the soil should be maintained in a moist condition 
to obtain the best results.. Excessive moisture tends to 
produce a rank growth of foliage at the expense. of fruit 
production, while lack of mo‘sture will seriously lessen the 
erop. Judicious irrigation, if practicable, greatly increases 
the yield, increases the size of the individual fruits, and ia 
some degree hastens maturity of the fruit. 
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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 50, 1917:— 

Colony. Quantity, Estimated value, 
lb £. 

Barbados 510 18 
Grenada nil nil 
St. Vincent 28,298 3,157 
Antigua nil nil 
Montserrat a s 
St. Kitts-Nevis 53 
Virgin Islands 5 / ss 

28,808 b. £3,175 

There were also exported to Carriacou from St. Vincent 
8,568 Ib. of Marie 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 producer 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 Tobago, 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-ordinated 
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 wasmade. 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- 
ing 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 was 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 leaflets 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 some 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 
toa 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 varying proportions 
with wheat 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 from 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 
described in the report of the Agricultural Department just 
issued. In November 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 purpose of dealing with the question of increased 
supply of locally produced foodstuffs. Posters were issued 
and circulars sent out asking for the co-operation of planters 
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 smuch used by the people, in order to 
extend its cultivation a factory for dealing with the roots and 
converting them into meal was erected at the Réunion 
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 sweet 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 foodstuffs locally. 
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 foodstuffs fit for man. This Act 
orders that every owner of 3 or more acres of arable 
land 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 nct exceeding £500. 

This Act continues in force until March 1918, 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 thatit 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 May this year, the Administrator of the island 
addressed a circular to the planters, 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 locally produced vegetables. 

In Montserrat the Commissioner of the island sent out 
in May a circular asking for returns of the extent of land 
under food 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 labourers 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 used 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 prepared 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 great 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 peasant 
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 acircularin 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 result is that it is 
estimated that at least 1,754 acres will 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 largely 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 74c. per tb. This would mean 
that producers must be willing to accept not over 5c, 
per bb. c. &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. 

‘Typist 

No. 402. 

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 294.a résumé is given of the efforts made 
in the. West Indies and British Guiana 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 
found an important 

lisease. 

page 302, there will be 
on the Porto Rico cane article 

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 
Jagoon 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 for some years past the whole district has only been 
used as a stock run. 

Lately, however, under the direction of Mr. 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. Wildy’s 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 difticulty 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 ofa small 
store for the purpose of supplying them with food and 
other necessaries. 

At the present time there are about 100 acres 
cleared, 45 acres of which were planted in cotton about 
May and are most promising, the plants being healthy 
and vigorous, and bolling plentifully: it is proposed to 
plant 40 acres more in cotton during the present season, 
Tt may be noted that the seed used for this planting is 
of pedigree seed No; 342 from the Experiment Station 
at La Guérite 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 ditticulties being wisely provided against. Every- 
one who has at heart the prosperity and advancement of 
agriculture in the West Indies will watch with interest 
this experiment, and hope that success may attend this 
and any other similar schemes of development. 

D> ae 

The New Economies. 
As has been noted in recent 

Agricultural News, experiments 
more or less successfully, in several of these islands of 
mixing other meals with flour to make bread, in order 
to economise in the use of imported flour. From the 
Louisiana Planter for July 14,1917, the following 
report of similar experiments is taken. At Audubon 
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 flour in a sufficient quantity, 
and in such a manner as to reduce the unpleasant 
flavour of cotton-seed meal toa 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 going on there for seven years, and bread 

issues of the 
have been made, 
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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 inthe manufacture of 
bread. It is not stated as to whether or not the Texas 
‘concern is able to remove the’ unpleasant odour 
sufficiently to make edible and acceptable bread free of 
mnpleastnt 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. 

A A 

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 of 
which, having had good attention, are bearing from 
500 to 1,000 native peaches of fair size. The Red 
Ceylon peach isa 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 1915 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. 

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 (Aiwranthus spinosus, L.). 

In the pastures near Honolulu, Hawai, and in 

other parts of those islands, this weed has recently 

-gpread so extensively as to cause 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 1t grows to the 

height of at least 5 feet, and spreads in an alarmingly 

rapid manner because it produces seeds, relatively 

small, in enormous numbers, one plant producing as 

many as 115,600 seeds. It is important, therefore, to 
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destroy the plant before the seeds form, in order to 
prevent the weed from spreading. It is suggested by 
the Hawazian Forester und 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 ofinterest for possible experimentation 
in the West Indies. 

In the first place, as regards hay crops, molasses 
grass (Mellinis minutiflora) has proved unequalled 
for wealth of succulent 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 green 
dressing, one with the sunn hemp (Crotolaria juncea) 
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 system being usually 
covered with nodules, its value as a green dressing 1s 
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 particularly encouraging, further 
experiments might show it to be of value for the 
purpose. 

Bread from Mixed Meals, and the Preparation 

of Yeast. 

Mix together 23 teacuptuls of flour with 2 teacupfuls 

of maize meal. Prepare a mixture of 2 cupfuls of water 
to 1 of the mixture of flourand meal to bring the dough 
when kneaded to the usual consistency. 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 yeast 

is prepared by taking | 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 whole 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 vse and can be thrown away. 
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INSECT NOTES. 

SOME INSECT PESTS IN JAMAICA. 

(Concluded ) 

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. 

corn. The leafhopper (Peregrinus maidis) was respon- 
sible for considerable damage to corn, causing 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 muzdis). 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, Seymnus ochroderus 
ana Coccinella emarginata. -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 ‘Hlea-beetle’ (Chaetoc- 
nema apricaria) which feeds on the upper epidermis of 
the leaves, cutting serpentine channels but never eating 
right through. (2) A species of ‘tortoise-beetle’ (Coptocycla 
flavolineata) which eats out large portions of the leaves 
both of the sweet potato and of the related wild species of 
Ipomaea. (3) The scarabee (Huscepes batatae), and (4) the 
sweet potato weevil (Cylas formicarius), 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 formicarius 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 Board of Florida (Vol. 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 formicarius occurs in that 

island, but is apparently confined to the eastern portion. 
3EE 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 
(Galleria mellonella), which is very prevalent in Jamaica, 

MISCELLANEOUS LINSECTs. 

Under 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 plarting 
and the application of repellent substances around the base 
of the plants. Attention is called to the presence of 
a beneficial grnb 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 
grubsin Porto Rico. (Agricultural News, Vol. XVI, No. 299, 
August 11, 1917.) 

The introduction into Jamaica of two species of preda- 
ceous histerid beetles is being considered. One of these is 
an enemy of Metamaszus hemipterus in Trinidad, while the 
other histerid, Plaesius javanus, helps to control the black 
banana weevil in Java. 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 result of this experiment in Fiji is not known 
at present. 

The lily caterpillar (Xanthopast/s timais) sometimes 
destroys plants belonging to the family Amaryllidaceae or 
lily group. Observations were made on this species by 
William Jones, aformer naturalist of Jamaica, who lived 
in the first half of thelast century. He noticed that when 
small the caterpillars ‘arrange themselves side by side like 
detachments of horse soldiers.’ Those who are familiar with 
this caterpillar in these islands will probably have 
observed that the older caterpillars no longer retain 
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 
iwrritans) 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 grass 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 long 
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 spe!ls the numbers 
of the horn fly are considerably checked. 

The scattering of the manure in the fields hastens the 
drying out process, and it was noticed that a species of large 
black dung beetle (Phanaeuws 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 to 
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resist an outbreak of the horn{fly. Mr. Ritchie says that the 
control of ticks in Jamaica 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., arein general use in many countries for keeping 
flies from cows, bat these repellents give only temporary 
relief and have to be renewed every day or two. 

J.C.H. 

AGRICULTURE IN BARBADOS. 

The month of August closed with a comparatively 
moderate rainfall, and the last heavy general rain fell on the 
23rd 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, aod 
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, except fora slight 
southern breeze now and ayain, 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 nextplanting 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 slopes. 
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. Each 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 grass 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 weré 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 properties 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 mixes 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 speaking, 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 Ic. 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 BREAD. 

Take }-tb. of banana or other meal, 4-ib. of wheaten 
flour, 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 anda tablespoonful of wheaten flour, 

Mix this with warm water to the consistency of thick cream, 

Allow this mixture to stand in a warm place for two or three 

hours to form a sponge. Make a mixture of }-bb. of 

wheaten flour, 4-bb. of banana meal, and half a tea- 

spoonful of salt; knead this thoroughly into the sponge 

to make a stiff dough. The kneading is very important. 

Place the dough in a well-greased tin, and stand ina warm 

place for two or three hours to rise again. When the loaf 

has risen to about two and a half or three times its original 

size, bake in a moderate oven for about an hour. 
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GLEANINGS. 

The Bulletin of the New Yor/ Botanical Garden, issued 

July 10, 1917, contains a flora of the island of Vieques, which 

is situated about 7 miles south-east of the eastern end of Porto 

Rico, compiled by Percy Wilson. The flora of Vieques is 

essentially similar to that of Porto Rico, 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 pellagra by the insect Simulium 

as definitely disproved, and considers it unlikely that infantile 

paralysis is an insect-borne disease. (Nature, July 12, 1917.) 

The annual report of the agricultural and industrial 

statistics of the Louisiana Department of Agriculture and 

Tmigration 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 

quantity that is being planted this year there is an indication 

that these legume crops will reach 1,000,000 acres in 1918, 
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. (7he Board of Trade Journal, 

July 12, 1917.) 

Analyses made at the California Experiment Station of 
dry banana stalks obtained from fruit markets, showed that 

they contain as much potash as kainit,and compare favourably 
with dried kelp as filler for commercial fertilizer. Charring 
and leaching of banana stalks yielded 27 bb. of 90 per cent. 
potassium carbonate per ton. The possibility of collection 
aud treatment on a small scale of banana stalks as a source 
of potash is suggested. (Evrperiment Station Record. 

Vol. XXAVI, No. 9.) 

The Agricultural Commission appointed by the Govern- 

ment of British Honduras, to enquire into and investigate 

certain matters and conditions relative to agriculture within 
colony is at work with apparently good results. The 

Clarion of British Honduras, July 26, 1917, says, ‘we believe 
that the Agricultural Commission‘has already demonstrated 
the good judgment of the Government in its appointment, 

ind we feel sure that the outcome of its labours will be ‘an 

1t in agriculture and the status of the agricul- 

ion of the Colony 

the 

A set of examination papers for the registration of 
chemists in Mauritius, 1916, appears in the IJnternateonal 
Sugar Journal, July 1917. There are five papers of vary- 
ing length given in the Journal: Agricultural Chemistry, 
Bio-Chemistry, Sugar-house Chemistry, Sugar-house Control, 
and Practical Chemistry. They appear to expect a high 
standard not only theoretical but practical, especially those on 
Sugar-house Chemistry and Sugar-house Control. The Jour- 
nal unfortunately omits to state under what authority the 
examination is held, or who is responsible for setting the 
papers, 

Java is fortunate; in having wonderful facilities for 
irrigation. The water carries a slimy silt which is a manure 
in itself. The system of irrigation is conducted by the 
Government, which only charges the planter 2s. 6d. 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 Government 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 llanter’s 
Gazette, Durban, June 15, 1917.) 

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 mobilize the agricultural resources of the 
Empire. (7he Times,-July 5, 1917.) 

The Dominica 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 
done before this, so as to make Dominica their last port of 
call, when it is mtended to take sugar at St Croix. 

The Committee appointed by the Government, to 
investigate the best means of developing the cultivation of 
cotton within the Empire, held its first sitting at the Board 
of Trade Offices in London on July 25. <A deputation from 
the Lancashire cotton,trade, which waited upon Mr. G. H. 
Roberts 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 was promised by the Government. 
Among the cotton trade representatives on the committee are 
Messrs. J. W. McConnel, of the Federation of Master ‘Cotton 
Spinners’ Association; J. Arthur Hutton, British Cotton 
Growers’ Association; and C. M. Wolstenholme, Liverpool 
Cotton Association. (The Manchester Guardian, July 27, 

1917.) 
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ST. LUCIA: REPORT ON THE AGRICULTURAL 
DEPARTMENT, 1916-17. 

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 25,083 lime seedlings distri- 
buted from the Department’s nurseries. This was not 
sufficient however entirely to meet the demand, for owing 
to a very unfavourable wet season considerable difficulty 
was experienced in raising lime seedlings, successive sowings 
having been destroyed by the ‘damping off’ fungus. 

The progress of the lime industry isalso shown by the 
fact that whereas in 1914 the lime crop was estimated at 
12,765 barrels of fruit, the crop of 1916 was estimated at 
22,489 barrels. Of this 3,405 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 interfermg on any 
occasion with the daily working of the 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 doubled in two 
years. This however is not due to any great increase in 
acreage under sugar-cane, 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 45,588 tb. of honey were exported in 1916, as 

compared with 29,338 in the year be fore. 
Probably the trade in fruit, such as oranges, 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 proklem of the threatened shortage in breadstuffs 
imported from the United States and Canada. The steps 
taken to increase the cultivation locally of such articles as 
might supply deficiencies of 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 flour 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 cassava 
flour being encouraged, but the manufacture of sweet pitato 
flour is being undertaken on the Experiment Station at 
Réunion. Considerable additional areas have been planted in 
sweet potatoes, the crop of which will be treated and dried at 
Réunion, and then ground into flour at the Government Lime 
Juice Factory, a suitable mill for the purpose 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 good, 
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 tu 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 1s 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 Agricul- 
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. Luciais evidently awaking to the 
importance of agriculture to the whole community, and is 
apparently advancing on well planned Jines 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 
Porto Rico, an account of which was given in the latest issue 
of this Journal, affords for consideration a subject of more 
than urdinary interest. According to the information supplied 
the infection is steadily 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 sugar-cane 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 are regularly imported from these districts to the 
plains, and partly by the propagation of more resistent varie- 
ties. The transfer of cuttings from an infested toa 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 Rico disease appears 
to bea 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 different from 
those of the Porto Rico disease. In sereh the canes have 
very short joints, numerous aerial roots, and buds 
which sprout prematurely and so give the resemblance to 
lemon-grass 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 Rico disease, and has in common with 
the latter the character of affecting the colour of the leaves. 
It is characterized in most varieties, according to the descrip- 
tion given by Dr H. M. Quanjer, ‘by the development of 
yellow stripes on the leaves and red stripes on the stem; the 
internodes de not exhibit their full growth; in severe cases 
the plants are slender and the yicld may be reduced to nearly 
half the normal. The disease 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 diseased plants 
appear scattered in the plantation; organisms could not be 
demonstrated to be its cause.’ Diseased cuttings invariably 
give diseased plants. Healthy stocks give a greater or less 
percentage of diseased offspring. 

Perhaps the most 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. 
Tle recent lucid exposition of its characters by Quanjer will 
be followed in the ensuing remarks. 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 outset. 
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 disease 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 untilled 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, ie. decay of those strands in 
the vascular bundles whose main function is conduction of 
the elaborated products 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 net 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 Nico 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 physiological diseases, occurs in the 
affected Porto Rico canes. 

WIN: 



Von. XVI. No. 402. THE AGRICULTURAL NEWS. 303 

DOWN THE ISLANDS, 
ITEMS OF LOCAL INTEREST. 

st. LuctA. 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 150, 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 heavy, 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 noted that the average 
velocity of the wind at Réunion 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 £550 has been approved by His Honour the Adminis- 
trator to enable large areas of ground provisions to be 
planted at Réunion. This work will proceed by stages to 
supplement the food supply during the, months of January 
to June, when ground provisions are generally scarce. 

MONTSERRAT. During the month of August the follow- 
ing plants were distributed: lime plants 500, bay plants 200, 
Bengal beans 36 Ib., 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 tb. 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 rains 
in the early stages of growth. Picking was in full swing, 
and growers seemed satisfied with the prospects for the crop. 
Frequent 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 todate was 40°71 inches. There was an absence of 
high winds, and plenty of sunshine during the month. 

pominica. In his report for the month of August 
the Curator, Mr. Joseph Jones, states plant distribution 

*This is the affection described as curly leaf in the West 
Indian Bulletin, Vol. XIV, p. 315.—Ep. ALN. 

to have been as follows; limes 5,408, budded citrus 6, 
grafted mangoes 3, nutmegs 2, shade trees 200, miscellaneous 
148, making a totalof 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 4s. per barrel in 
Roseau and 3s. per barrel in country districts. The price of 
green or fresh limes was 6s. 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 Ib. 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 8-63 inches. 

st. kITTs. It appears from the report of the Agricul- 
tural Superintendent, that work in the Experiment Stations 
during the month of August consisted chiefly in the 
reaping of crops. Plant distribution included—peas 4 h., 
Mazzagua Guinea corn 3 tb,, Indian corn 24 ears, sweet 
potato cuttings 900, and a large number of onion slips. In 
addition, 5 fb. of Carwm copticum seeds were sent to the 
Laboratory, Antigua. In the Botanic Gardens general 
routine work was carried on. The very dry weather during 
the month made constant watering necessary, and the plants 
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 sufticient rain to 
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 absent, perhaps due to the early planting, and 
leaf-blister mite, so fur, 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 3:07 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 Jees and ashes; examination of three 
samples of rum; analysis of a sample of pen manure; 
determining the feeding value of corn cake meal; examination 
of a sample of kerosene oil; field work with cotton, and 
physical analysis of one sample of soil, 
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London.—Tue 

New York.—Messrs, 

MARKET REPORTS. 

West Inpta ComMITTEE CIRCULAR, 

July 26, 1917. 

ARRowrRoot—dd. to 74d. 
Batata—Block, 2/9- to 3/44; Sheet, 3/108 to 3/11. 
Brrswax—No quotations. 
Cacao—Trinidad, no quotations; Grenada, no quotations; 

Jamaica, no quotations. 
Corrre—Jamaica, no quotations. 
Copra—£46. 
Corton—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, 41d. to 45d. per fb. 
Frvuit—Bananas, no quotations; Oranges, no quotations. 
Fustic—No quotations. 
Gincer—Jamaica, no quotations. 
HonrEy—Jamaica, no quotations. 
IsrycLass—No quotations. 
Lime Juice—Raw, no quotations; concentrated, no quota- 

tions; Otto of lime (hand-pressed), 16/- per fb. 
Loewoop—No quotations, 
Mace—1/3 per th. 
Nurmecs— 104d. 
Pimento—3jd. per th. 
Russer—Para, fine hard, 3/24; fine soft, no quotations; 

Castilloa, no quotations. 
Rum—Jamaica, no quotations. 

GittesPrz Bros, & Co., August 

8, 1917. 

Cacao—Caracas, 12c. to 12}c.; Grenada, lljc. to 12c.; 
Trinidad, 11{c. to 12}c.; Jamaica, 94c. to Ofc. 

Coco-nuts—Jamaica and Trinidad selects, $352:00 to 
$33°00; culls, $22°00 to $23°00 per M. 

CorreE—Jamaica, 9}c. to lle. per Tb. 
GincEer—17c. to 20c. per tb. 
Goat Sxins—Jamaica, 75c. to 80c.; Antigua and Barbados, 

70c. to 75c.; St. Thomas and St. Kitts, 65c. to 70c. 
per tb. 

Grape Fruit—Jamaica, $2°75 to $3°50 per box. 
Limes—$6°50 to $7:00 per bri. 
Mace—38c. to 42c. per th. 
Nurmrcs—20c. to 2le. 
Ornances—$1°75 to $300. 
Pimento—dfe. to 6c. per fh. 
Sucar—Centrifugals, 96°, 7°52c; Muscovados, 89°, 6°66c.; 

Molasses, 89°, 6°50c, all duty paid. 

Trinidad.—Messrs. Gorpon, Grant & Co., August 24, 

1917. 

Cacao—Venezuelan, $13°50; Trinidad, $12°50 to $13°00, 
Coco-nut O1—$1°25 per [mperial gallon. 
CorrerE—Venezuelan, 12c. per tb. 
Corra—No quotations. 
Daat—No quotations. 
On1tons—$7 ‘00 per 100 th. 
Peas, Sprit—$11°00 to $12°00 per bag. 
Porarors—English, $5°00 per 100 tb. 
Rice—Yellow, $10°00 to $10°75; White, $7°00 per bag. 
Svear—American crushed, no quotations. 
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Barbados.—Messrs. T. S. Garraway & Co., September 

18, 1914. 

ARROWROOT—$8'00 per 100 th. 
Cacao—$11°00 per i00 in. 
Coco-nuts—$36'00 husked nuts. 
Hay—No quotations. 
Manvures—Nitrate of soda, no quotations; Cacao manure, 

no quotations; Sulphate of ammonia, no quotations. 
Motasses—No quotations. 
Ontons—No quotations. 
Peas, Sptir—No quotations; Canada, no quotations. 
Porators—$8°25 to $9:00. 
Rice—Ballam, $10°00 to $10°80 per 180 tb. ; Patna, no- 

quotations; Rangoon, no quotations. 
Sucar—Muscovado centrifugals, $6°00 to $6°50. 

British Guiana.—Messrs. WietiInc & RicHTER; Messrs. 

SANDBACH, PARKER & Co. 

ARTICLES. 

ARRowRooT—St. Vincent 

Batata—Venezuela block 
Demerara sheet 

Oacao—Native 
Oassava— 
Oassava STarcH— 
Coco-nuts.— 

OorrEE—Creole 
Jamaica and Rio 
Liberian 

DaaLt— 
Green Dhal 

Eppors— 
Motassres— Yellow 
Ontons—Teneriffe 

Madeira 
Pras—Split 

Marseilles 
PLANTAINS— 
Potators—Nova Scotia 

Lisbon 
Porators--Sweet, B’bados 

Rice—Ballam 
Creole 

Tannias— 
Yams— White 

Buck 
Suear—Dark crystals 

Yellow 
White 
Molasses 

TimBER—GREENHEART 

Wallaba shingles 

», Cordwood 

Messrs. WIETING 
& RIcHtTer. 

NO QUOTATIONS. 

Sanp- 
PaRKkage, 
Co. 

Messrs. 
BACH, 

NO QUOTATIONS. 



‘THE AGRICULTURAL NEWS 
eens! 

FOR S ALE DEPARTMENT PUBLICATIONS. 

A SISAL FACTORY, HANDBOOK SERIES. 
Complete, Modern, and in perfect order. ame a 

For particular Ons Insect Pests of the Lesser Antilles. Pp. 210, Figs. 185, Pp S 3p Price (unbound) Is. 3d. Bound in cloth, 28. 3d. 
Plantageselskabet Dansk Vestindien, Lime Cultivation in the West Indies, Pp. 136, Figs 

ea % : 17. Price (unbound) 9d. Bound in cloth, ls. 8d. 

Christiansted, St. Croix, | wee 
Cotton Cultivation inthe West Indies. Pp. 118, Figs. 

e a 35. Pri (unbound) 9d. B din cloth, ls. &d. Virgin Islands of U.S.A. | 3% Pi? erome) 94. Bound in con, 1 

Publications on sale of the Imperial Department of Agriculture 
FOR. THE WEST INDIES. 

“ The ‘WEST TNDIAN BULLETIN’. A Quarterly Scientific Journal. 
Volume 1. No. 1. Out of print, Nos, 2, 3, and 4, in original paper covers as issued, price 1s. each. Post free, 1s. 2d.; 
Volumes IT, II, IV, V, VI, VH, VIII, IX, X, XI, XII, XIII, XIV and XV:—Price 2s. each; Post free 2s, 8d., where | 

complete. (III; 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 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. ! 5 
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, 13d. The subscription price, including postage, is 
2s. 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 
topies are ta he addressed to the Ayents, not to the Department. 

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

London: Messrs. Dunau & Co., 37, Soho Square, W. Grenada: Messrs, THos. Lawtor & Co., St. George. 
Wesr Inpia Commitrer, 15, Seething Lane. St. Vincent: Mr. J. D. BonaDIE, ‘Times’ Office, 

Barbados: Apvyocats Co. Lrp., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Nrcgs, Botanic Station. 
Jamaica: Tae Epucationan Sureny Company, 16, King Dominica: Mr. J. R. H BRIDGEWATER, Roseau, 

Street, Kingston. : Montserrat: Mr. W. Rosson, Botanic Station, 
British Guiana; Tux Arcosy Co., Lrp., Georgetown. Antigua: Mr. 8. D, Maton, St. John’s, 
Trinidad; Messrs. Murr-Marsuati & Co,, Port-of-Spain. St. Kitts: Tax Brsie AnD Boox Suppiy Acency, Bassermnnz, 
‘Tobago: Mr. C, L. Pracemann, Scarborough. Nevis: Messrs. HowxiLt, Bros., Charlestown. 

Canada: Lewis W. Crrmans, 81, Yonge Street, (Royal Bank Building) Toronto. 
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THE BEST MANURE FOR COLONIAL USE 

Dissolved (Soluble) Guano 
Ok SUGAR- -CANE AND GENERAL USE. 

Se 

TRADE => MARK. 

“APPLY TO LOCAL AGENTS OR DIRECT TO:— 

The Anglo-Continental Guano 

Works, Ltd. S 
Dock House, Billiter Street, London, E.C. 

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

Department of Science and Agriculture, BORDEAUX MIXTURE. 

BRITISH GUIANA. | For use in mtxing the above, we stock 

G0 ' SULPHATE OF COPPER. 
Ast ASSISTANT ‘a Ss ; Bordeaux is recognized as the best mixture for destroy- 

Salary, $1,200 per annum rising to $1,440 by $72.\ ing fangous pests on the rind of the cane plant prior to 
(On the Fixed Establishment.) planting. 

Applications are invited from candidates for the above F d Lata 

post, who should be between twenty-three and thirty-six years Assiite B Good spring, by using this mixture, 

of age. Experience in the examination of food-stuffs for | |'To be obtained from 
Beara of spirits for strength, obscuration, and purity, in | 

the polarization of sugars and molz asses, in the analyses of sols, THE BARBADOS CO-OPERATIVE 
manures, and agricultural products generally i is essential. | COTTON FACTORY. LIMITED 

Candidates must submit with their applications, details 
of their training and experience in Chemistry and Physics WHITE PARK, 
and in practical analytical work, accompanied, if feasible, by BRIDGETOWN, BARBADOS, 

copies of their diplomas from the institutions where trained, and 
of testimonials issued by an oflicia! sofatory or by an eR, ma aE <= 

analyst of standing, copies of .ctory certificates of JUST ISSUED. 

health and of character, together with copies of not more than 

eee SGU ay trom hen pre ae oud former employers. } WEST IN DIAN BU LLETI N, 

DUTIES. To control, under the direction of the Govern- 
he Government Laboratory, Vol. XVI, No. = & ment Analyst, the routine work of 

and to make analyses.of samples submitted under the Sale of 
Food and Drugs Ordinance, the Customs Ordinance, and the Containing papers whieh deal principally with Cotton 

| | Spirits Ordinance, as well as of sugars, other sugar-cane | Cultivation and Cotton Vests;and Notes on the Hurricanes of 

| products, soils, mé snures, and agricultural and mineral products. | last year in the West Indies, ete., etc. 
Applications should be addréssed to the Director of 

Science and Agriculture on or befor October $1, 1917 To be obtained from the agents for the, sale 
| B. HARRISON, of the publications of this Department. 

Di etol Se ience & Agric ulture. _| PRICE 6d. each, = POST FREE, _ 8d. 

Printed at Office of Agriewltural Reporter, 4, High Street, Bridgetown, Barbados, 



-¥3 

— Ge 

_—— 8 ee 
4 Y ° } 

; eat ae 
et 

Vol. XVI. No. . 403.) d SATURDAY, OCTOBER 6, 1917. ? One ol, XVI._No. 403.) _ SATURDAY, OCTOBER 6, 1917. _ [One penny. _ 

R. M. S. P. i 

is : 

MAIL, PASSENGER & CARGO SERVICES 
FROM THE 

TO PORTS OF CALL 

THE UNITED KINGDOM Azores. 

{ St. Vincent, St. Lucia, Dominica, 

CANADA Montserrat, Antigua, St. Kitts 
\Bermuda, Halifax, N.S., & St. ‘John (N.B.) 

DEMERARA & PARAMARIBO Grenada & Trinidad. 
| Trinidad, Puerto Colombia, 

‘PANAMA CANAL & PACIFIC PORTS 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, Moorg ate Str cet, London, 

Branches at BARBA)OS, 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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COOPER'S CATTLE DIP 
FOR THE DESTRUCTION OF TICKS 

+ 
> 

CATTLE TIOK 
regale 

Cooper's Cattle 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 was in 1905 that our search for the Perfect Cattle Dip commenced, and the method we adopted was to eae 

purely for experimental purposes, a large farm right in the very heart of the 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 in charge of the Stock was told that his first, and 
indeed his only duty, was to assist and further, to the full exteat 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 ticks 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 grossly Tick-infested area than was 

Gonubie Park. It was impossible to keep shéep 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 
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 which, 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 WEST INDIAN AGENTS: 

Glas received the official approval of the following Countries: ST. KITTS: S.L. Ne reea ars : Beaaett, Br. son & Co. 
JAMAICA: D. Henderson 0. ngston. 

Gaion of South Africa, Northern Rhodesia, Brazil, Basutoland, GRENADA: Thomson, Hankey & on 
y ‘ : BARBADOS: Barbados Co-operative Cotton Co., Ltd. yasaland, Swaziland, Southern Rhodesia, Madagascar, BAHAMAS: W.N. Twynam, Nassau. 

British East Africa, German East Africa, Portuguese East Africa, TRINIDAD: T. Geddes Grant, Port of Spain. 

Portuguese Wes Ae a I BRITISH GUIANA: Sandbach, Parker & Co. 
Portuguese West Africa, Egypt, Argentine Republic, Queens’ and, ST. VINCENT: Corea & Co., Kingstown. NEVIS: S. D. Malone. 

United States j DANISH WEST INDIES: A. Schmiegelow, St. Croix. nited States of America, New South Wales, MONTSERRAT: W. Llewellyn Wall. DOMINICA: Hen. H.A. Frampton, 

Northern Territory of Australia. ST. LUCIA: Barnard Sons & Co. Castries. 

nA Munufec'urers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England. 
IhnrccitS> Toronto, Chicego. Sydmey, Melbourme, Auckland, Buemos Aires, Monte Video, Panta Arenas, East london, Odessa. 
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Training in Plan Pathology. 

Department of the British Museum, at a 

meeting of the British Mycological Society, is published 
in the Transactions of that body for the year 1916. 

The subject has a special interest for those tropical 

colonies 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 Kingdom any special serv ice for plant pathology 

worth mentioning, there exist plentyZof facilities for 

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 traming 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, mm recent years, been quite general, 

and that it never prevented, though undoubtedly it 

delayed, the production of reasonably good results, there 

ean 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 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< 
to which, in practice, the plant pathologist is 

useful evidence. 

then becomes necessary 

ments, 

attached, may afford 
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In the first place, although the:term mycologist is 
still generally used 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 of 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 

-eoncerned 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 itdicated may be con- 

sidered to be. as a whole, long out of date, its influence 
still nariows the conception of the qualifications 

required. 

That there is a change taking place in the scope 
of the work, the recogmition 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 association 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 this 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 atfect 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 physiology, 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 examples of what 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 perhapssome justification of the course 

of our argument that Mr. Howard began as a mycolo- 

gist, and Dr. Balls as a eryptogamie 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 factors 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, is 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 
eurrent allocation of time and interest to the various 

D0 i 
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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 
necessary. 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 necessary as ever that individual 

diseases should be submitted to detailed study. 
Released from the present necessity of facing the 
formidable list of somewhat 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 difficult to obtain from current provisions, 

a knowledge of the history and present position of 
his subject. 

It is, one hopes, mevitable that sooner or later 

there will be research stations in the British tropics 
maintaining some 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 
experience to one or another of the existing Agricul- 
tural Departments. 

THE GOVERNMENT GRANARY IN 

ST. VINCENT. 

A short report on the first year’s working of the 
St. Vincent Government Granary has lately been forwarded 
to the Commissioner of Agriculture by the ' Agricultural 
Suferintendent of St. Vincent. 3 ae 

The accounts for the co-operative’ purchase of Indian 
corn at the granary have been closed for the crop, and the 
resulting bonus declared and paid. , 

It appears that 150 persons supplied corn on the profit- 
sharing basis, receiving on account 3s. 4d. per 100 bb. for 
,corn onthe cob, or 3d. per th. for shelled grain; the first 
payments amounted to £170 9s. 11d. To this must be added 
£89 3s. 9d. necessary working expenses, making a total outlay 
of £269 13s. 8d. The amount realized by the sale of meal 
and corn was £523 17s. 2d. showing a profit of £264 3s. 6d 
A bonus of 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 

it to the furrows or drills at planting time. 

“reaping some little time longer. 

was sold from the granary at 15s. 74d. yer 100 Db. and 
in small lots at 2d, per tb. The total estimated quantity 
of corn dealt with for the crop was 123,589 ib. of 
undried grain, which equals 2,296 bushels or 1,148 bags. Of 
this amount 78,988 Tb. were dealt with on the profit-sharing 
basis, the remainder having been treated for outside growers, 
who were charged I:/. per ewt. for sheliing. 4d. per ewt. for 
kiln-drying, and 1d per 7 Ib for grinding. The Superintend- 
ent however writes that he considers the charges for shelling 
and drying 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 ata profit ata 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 tnbers 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 Agricultural 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 the- 
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 potatves being apt to run to bush, and the tubers 
to sprout in the soil before being fit to be raised. 

The time to prepare the land for November planting is in 
July and August. The soil should be prepared with plough or 

hoe or fork, arid 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 

When the 
land is thoroughly prepared it should be furrowed or drilled 
not less than 6 inches deep, and 24 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 less than 1} 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. Therefore cultivation, as nearly level as possible is 
best. Whenthe 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 he 

forked 2 or 3 inches deep, and again «lightly 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 liftin ten or tvelve 
weeks after planting, but wet weather may probably delay 

When potatoes are fit to be 
reaped the stalks of the plants shonld have dried up. 
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OBSERVATIONS ON THE COTTON 

STAINER IN ST. VINCENT. 
In the latest number of the West Indian Bulletin 

(Vol. XVI, No. 3) is to be found a paper by Mr. W. N. 
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 enerjetic campaign 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 life-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 extending 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. They 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 tubes 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 show that dark greenish-yellow excrement 
was not voided until imaturity 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. Further 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 
possible. 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 the silk- 
cotton (Hriodendron anfractuosum), the ‘John Bull’ or mahoe 
(Thespesia populnea), and the ‘Mahoe cochon’ or ‘Stave wood’ 
(Sterculia caribaea). 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 
cireinalis, 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 ercp begins in May with the rains, 
so that there is an interval during which tbe 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 treesin relation to the cotton stainer 
was given by Mr. Sands in the Agricultural News, Vol. XV, 
Nos. 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 toa minimum for the protection of the 
annual cotton crop, planted in May, June, and July: therefore 
it should be destroyed.’ 

An Ordinance was passed 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 thousand 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, or cotton-seed 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 food for the pest from February 
to July. 

In connexion with (b) it may be mentioned that the 
most satisfactory method of killing the stainers which collect 
on the cotton sed traps is the use of a gasolene torch. After 
a few minntes’ application most of the insects were killed, 
and it was found that burning does not destroy the effective- 
ness of the cotton seed as a trap, as kerosene oil does. Cotton 
seed was found to be a more effective trap than either silk- 
cotton pods or cotton seed meal. 

The natural enemies of the stainer include birds, ants, 
and a species of mite. The ‘Pipiri’ or ‘Hawk-beater’ 
(Tyrannus rostratus) eats a large number of stainers, as 
examinations of stomach contents showed. The blackbird 
(Crotophaga ani) and domestic fowls consume a limited 
number. 

The common small black stinging ant (Solenopsis 
geminata), and the hunting ‘tac-tae’ 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 last, 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. fe 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 of acquired properties to the 
offspring. After discussing the attitude of workers such as 
Herbert Spencer, Weismann, and Bateson towards these 
problems, he statcd 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 avd 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 response to specific alteration in environment, that 
is to say, change of environment gives rise to new species. 
He poin's out that there is, for example, abundant experi- 
mental evidence of adaptation of bacteria to new food- 
stufis, to foreign sugars, glucosides, fats, etc. The bacteria 
taking on these new powers must be regarded, not as 
mutants, but as new species arising from the influence of 
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. mycoides, must be regarded as permanent change arising 
from the effect of environment, that 1s, direct adaptation. 

The creation of immunity towards specific diseases on 

the part of the higher animals arises from adaptive changes 

produced in certain body cells, whereby they have acquired 

new 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 
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result in the establishment of aregular habit on the part 
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 suggestion as to the mechanism by means of which 
individual properties and characteristics are carried and 
transmitted. Darwin discussed the possibility of these 
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 they find difficulty in 
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 carbon 
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 carbon 
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 ditticulty, 
therefore, in conceiving that molecules containing from 
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. The 
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 AGRICULTURE, 1916-17. 

The part of this report. which deals with insect pests has 
been reviewed already in the last two issues of the Agricul- 
tural News. 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 191€. 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 1915, These two successive blows 
to Jamaica’s chief industry have occasioned serious losses and 
hardships toa 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 
£350,000, 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 cbtained over a very 
limited pericd; 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 have taken an 
average of 8} 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 Agricultural News, 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 the hurricane of 1916 did some damage to 
coco-nut plantations, the export of coconuts 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, owing 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- 
jenced 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 is 
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 is 
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. I[t 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 used in preparing the dip—arsenite of soda 
and paranaph—works out to 3d. 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 gardeners 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] foot in height, thus 
making it very suitable for pot culture. 

DOWN THE ISLANDS. 

ITEMS OF LOCAL INTEREST. 

GRENADA. In his report for the month of August, 
Mr. J. C. Moore, Superintendent of Agriculture, states that 
in the Botanie 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 12, budded oranges 3, timber 48, ornamen- 
tal 40, palm seeds 17,550 horse beans 58 tb., 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 as regards the 
nutmeg and sugar-cane crops. 

The rainfall recorded during the month at Richmond 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 1b. 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. : 

pominica. Mr. Joseph Jones, Agricultural Superin- 
tendent, in a report recently received at this Office 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. 

AnTIGUA. According to the report received from 
Mr. T. Jackson, work in the Experiment 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 tb, 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 cane crop was in fair condition. 
sunthorpes and Bendals central factories completed their 
season’s work during the month. The former made 11,705 
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 Sawecolts. 

The rainfall during the month was 3°74 inches; for the 
year to date, 24°64 inches. 

Nevis. Mr. W. I. Howell reports planting and reaping 
operations in connexion with the plots in the Experiment 
Stations during the month of August. The following plants, 
seeds, etc., were distributed during the month: Indian corn 
392 Ib., cotton seed 88 hb., black-eye peas 23 Ib., Para peas 
17 tb.. 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, 26°72 inches. 

rortoLa. During the month of August, writes the 
Curator, Mr. W. C. Fishlock, agricultural work in the 
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, coconut plants 2, cotton seed 98 Ib. 
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. 

6, 1917. No. 403. 

Contents of Present Issue. 

The editorial treats of the training needful for 
plant pathologists in the future. 

The articles on pages 308, 318, and 319 may be well 

read together: they all have reference to the connexion 
between cotton stainers and internal boll disease, and 
their influence on the yield of cotton 1n certain islands. 

On page 309 there is given an outline of recent 

theories on the physical basis of biological characters. 

Under Insect Notes, page 314, an article appears 
on the life-history of warble flies, a serious pest to cattle 
in Europe and North America. 

- factors affecting the yield. 

Questions relating to cotton are dealt with in the 
principal articles. The first paper by Mr. S. C. Harland, 
B.Sc., Assistant Agricultural Supermtendent, St. Vin- 
cent. gives an account of manurial experiments with 
Sea Island cottonin St. Vincent, with some notes on 

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 with arrowroot in St. Vincent. 
In the second paper Mr. W. Nowell, D.LC, 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.LS., Agricultural 
Superintendent, St. Vincent. Abstracts of these papers 
appear elsewhere 1n this issue. Short notes follow: the 
first, by Dr. H. A. Tempany, D.Sc., F.LC., 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 
1916, with notes on hurricanes of 1912-15. This, by 
Richard Hanson Weightman, is reprinted from the 
Monthly Weather MIeview, 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. 

Agricultural Instruction in 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 fact that immediately adjoining this holding 
is a field of cotton plants left from last season, 
which are badly infected. It ought always to be 
borne in mind that injury to the growing 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 if 
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. 
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Combining General Agriculture with Sugar 
Growing in Queensland. 

According to the London correspondent of the 
North Queensland 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 kinds 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 
been demonstrated tor a number of years past. ‘There 
are also big possibilities in dairying, and many cane- 
growers to-day are supplementing their receipts from 
the cultivation of cane by the regular monthly 
cheques received for the cream sent to the local butter 
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 possibility 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 
different 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 Lowisiana Planter, 
August 11, 1917. 

‘The factory manager has often to deal with 
canes from burnt fields. Not only that cane fields 
get accidentally or maliciously burnt, but the firing 
of fields under old or neglected 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 1s less than might be 
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anticipated. The following statement shows that 
during five days there was hirdly any perceptible loss 
in the sucrose content of the juice. Afterwards 
deterioration set in as shown by a rise of the 
glucose content, and a declining 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 75:9. The sucrose 
content, however, was still very high, viz., 15°69 or 
1-70 tb. sucrose per imperial gallon.’ 

Molasses as a Manure 

The Archief 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 1s being awakened in that group 
in various 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- 
herative prices are being obtained for hand-cleaned 
fibre, 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 and North America 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:'mes perforated with 
holes through which the thick fleshy maggots 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 
H. lineata is the 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) 
presents 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 Kurope 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. Warburton* 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 
Experiment Station Record, Washington, and in the Revew 
of Applied Entomology, London, since in most cases the 
original :eports and articles have not been available. 

About thirty-five years ago the late Miss Ormerod 
issued a popular leatlet on the warble fly after years of 
study on this pest in England. The main points 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 animals’ backs during the hot weather.’ 
Miss Ormerod described the later stages of the warble fly 
accurately, but was mistaken about the egg-laying process. 
She was however able to modify her views before her death. 

This simple and straightforward account was altogether 
upset afew 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 from it as possible, the favourite 
position for egg-layiny 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). 

*Journal Royal 

LXXVII, p. 227. 
Agricultural Society, England, 

Report of Zoologist for 1916. 
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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, as will be shown 
below, to trace out at least one definite route taken by larvae 
or maggots. 

To account for the presence of the larve in the 
gullet wall, it was quite reasonably 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. Other theories were also put for- 
ward, among which was one that the tiny 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 LIFE-HISTORY OF A WARBLE FLY AS NOW KNOWN. 

As mentioned above the two common species ot warble’ 
flies are Hypoderma lineata and H. bovis. 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 Hadwen as early as April, and by Carpenter in 
Treland as late as Septentber. 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. ovis attaches a single egg to a hair near its 
base, while H. /ineata 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. bovis 
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 J/. bovis hatches about the 
fourth day and the minute maggot, about one-thirtieth 
of an inch long, penetrates the skin near the base of 
the hair, causing a watery exudation of serum. In the 
case of 7. lineata it is suggested by Hadwen that, since a 
number of eggs are attached to the same hair the larvae may 
follow one another through the same opening, thus causing 
a larger opening and bigger flow of serum. These 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, and confirmed by Hadwen in British Columbia 
in 1915. 

After entering through the hide the maggots disappear 
for a time, ouly 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 Bruce, and an 
account is given in Sulletin 22, Department of Agriculture. 
Canada, 1916. This is summarized by Warburton as 
follows; ‘According to this (Bulletin 22) 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 conneetive 
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 W4RBLE FLY MAGGOTS. 

It is now generally recognized, both in Kurope and in 
North America, that the best control method against the 
warble fly is the systematic destruction of the mature 
mggots 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 troublesome. 

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 effective, 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 of these experiments have also been tried in some 
of the continental countries of Europe with the same results. 

Among 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 effective 
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 
attention given to cattle at the present time. An instance of 
the eatry 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 maygots had 
evidently gone into the zattle before they left the North, and 
the warbles only began to appear after the animals had been 
in the island several ronths. 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 haman 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 asa 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 feeding 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 withont any supplementary foods, and 
palatable pork can also be produced under the same con- 
ditions. It is necessary 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 15 inches, respectively, from the 
ground will effectually confine all pigs. (The Jowrnal 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 of 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 grass 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 revolutionized 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 may. 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. 
Our 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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The 
Bahamas, 1916-17, states that the cultivation of the sisal 
plant, and the production of the fibre have increased rapidly, 

Annual Report of the Board of Agriculture, 

high prices having been the attraction. 
planted all the slips they could lay their hands on, and are 
cultivating many acres of it. This industry his been 
a boon to the people in this war time. 

The issue of Vature for July 12, 1917, containsa note 
concerning wood-boring ship worms. By far the most des- 
tructive of theses the molluse Teredo, The rate at which 
wood exposed to its attack is destroyed is remarkable. 
Sound pitch pine piles driven ia certain harbours on the 
Texas coast were destroyed in twenty-nine days. Creosoting 
wood as a (leterrent against its ravages in no wise confers 
protection, while it may rer der 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 Committee Circular, August 8, 1917, 
states that in answer to a question in the House of Commons, 
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 contributed about 
2,450,000 tons and Cuba 1,896,000 tons. The total quantity 
of beet sugar produced in the same period was approximately 
6,800,000 tons. In the sugar season of 1915-)6 the total 
quantity of sugar produced may be put at about 16,500,000 
tons, o! 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 amounting to about 1,000,000,000 nuts. In normal 
times coco-nut products valued at about £1,497,000 are 
export'd yearly from Madras ports alone, and there is also 
a large local consumption.. The Government of Madras has 
sanctioned recently the proposals of the Director «f Agricul- 
ture to establish experimental ‘arms for the investigation of 
problems connected with coco-nut cultivation. (Bulletin of 

the Imperial Institute, Vol. XVI, No. 3.) 

Glycerine was formerly evolved from fats during their 
saponification in the manufacture of soap It is suid of late 
to have been costing about 90c. per bh asso 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 demoustrated in Washington in the 
laboratory of the Department of Internal Revenue. No 
other known article is of more valué than sugar for its 
nutrient qualities, but we may now find that sugar by its 
conversion into glycerine and thence into nitroglycerine may 
become one of the most deadly agents known. (The Louis- 
zana Planter, July 21, 1917. 

Many people have — 

The Cuba Cane Sugar Corporation has bought two more 
Luce Cane Harvesters, which are to be delivered shortly at 
Central Mercedes. The four harvesters 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 
during the coming crop. An attachment which will cut the 
cane in three pieces will be added, which will facilitate 
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 18, 1917.) 

The value of the white velvet bean (Stizolobium 
Deeringianum) 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. Kitts 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 Ib. of shelled beans), the cheap cost of 
production, 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 rations of estate animals. 

The papaw o° recent years bas sprung into prominence 
in Queensland. This plant like some of its tropical compan- 
ions, the banana to wit, is gradually becoming acclimatized, 
and is slowly but surely creepingr away from the equatorial 
zone. Among the earliest growers of the papaw in Queens- 
land this plant was looked upon as purely tropical in habit 
and home, and its cultivation outside the tropics was attended 
with great difficulty, the mortality among the plants during 
the winter months reaching «s high as 98 per cent. in 
the southern part of the State Year by year the constitution 
of the plant has continued gaining in vigour, until to-day 
the papaw will endure a freeze of from 3 to 5 degrees of frost, 
without permanent damage. Having got thus far in the 
matter of acclimatizing the papaw, the next object to aim 
at is the selection of varieties that possess qualities of 
special merit. (The Australian Sugar Journal, July 5 1917.) 

The Board of Tride Journal, August 23, 1917, states 
that the cultivation of cotton is being taken up with increased 
vigour by Queensland farmers, and a large amount of 1aw 
cotton has 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 Ib., including 6,800 bb. 
from New Guinea. Up to June 21, 1917, however, the 
Dep:rtment had received 34.805 tb., from Queensland 
growers alone, and supplies were still 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 13d. per tb. and, in 
addition, they receive apy profit remaining after ginning 
expenses have been paid. Last year, it is said, the growers 
received a fraction under 23d. per hb. 



Vou. XVI. No, 403. THE AGRICULTURAL NEWS 317 

CAMPHOR OIL FROM THE FEDERATED 

MALAY STATES AND MAURITIUS. 

In a previous issue of this Journal (Vol. XIV, No. 355, 
p- 395) 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 Agricultural Bulletin of the Federated 
Malay States (July 1915) 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 off-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 expressed 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 Cinnamomum Camphora. 
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 
reascn 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 Canfora Italiana (p. 72) that even in Formosa varieties 

exist which yield oil from which no camphor separates ; and 

the Bulletin Economique de 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 ; 
buf 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 difficulty in Mauritius, it is proposed to 
obtain fresh 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 knowa to yield camphor. 

RECIPE FOR MAKING COCO-NUT 

BUTTER. 

Although a recipe for the above was given in the 
Agricultural News, August 25, 1917, the following 
taken from the Bulletin of the Department of 
Agriculture, 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 coco-nuts 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 orin 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, acd 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 }-lb. of butter. 

Another modification is to add a teaspoonful of good 
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 quantities as required. 

Tt 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 use. 

DEPARTMENT NEWS. 

The Imperial Commissioner of Agriculture tor the 
West Indies left Barbados on Wednesday, October 3 

1917, for an official visit to St.Vincent. Sir Francis 
Watts is expected to be away for a fortnight. 
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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 
W. Nowell, D.1.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 
imcomplete, 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 boll with certain specific fungi, previously 
described by the author, or with bacteria as yet undefined; 
which organisms gain access to the interior of the boll by 
means of the punctures made by bugs, mainly Dysdercus 
spp. (cotton stainers) and Nezara viridula (green bug). 

Four species have been found, referred to for the present 
by the letters A-D. All bear elongated spores in sporangia 
which originate as expansions of simple hyphae. In species 
A the spores show no orderly arrangement. In species B 
they occur in two conical bundles interlocking at the base; this 
form appears to correspond with ~-Hremothectum cymbalariae, 
Borzi. In species C and D the spores typically lie in two 
equal groups end to end, some distance apart but connected 
by the whip-like appendages of the spores. 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 D have been described as forming 
the genus Nematospora. Both 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 severe, 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 maturity, and in the remainder the 
contents of the infested locks are more or less completely 
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 January) 
they rise very rapidly and ‘in the Jast-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 totaly destroyed. 

\ review of the entomological literature of the subject 
shows that the idea once generally held that plant bugs give 

of cotton by means of their excrement and rise to staining o 

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 insect punctures 
afford means of entrance for boll-rotting bacteria. 

The occurrence in the West Indies of internal boll 
disease as defined in 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 ordinary 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 may 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 
seeds in bolls severely attacked. The amount of stained 
lint produced in this way is negligible. The returns of 
stained lint o>tained in these islands are mainly 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 observed. 

The principal food-plants‘on which the stainers breed 
freely out of the cotton season are the silk-cotton tree 
(Eriodendron) and the mahoe (Thespesia) ; they also breed 
to some extent on various Malvaceous 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 cowpeas, many 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 specimens sent as representative, was. 
due almost entirely 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, consist 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 pages 318 and 308 respective'y, of this issue. 
Mr. Harland’s paper, based on the manurial experiments with 
cotton at the St. Vincent Experiment Station, extends 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 are:— 

(1) That all the manurial plots show an increased yield, 
which in the case of the phosphorus-potassium-cotton-seed 
meal plots in the year under review amounted to 116 per cent. 

(2) That the element most needed in the plots is 
pot.ssinm, application of which gave an increase of 76 
per cent. Shortage of potash showed clear effects on the 
plants in 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 better than 
either alone. 

(5) Cotton-seed meal alone at the rate of 500 tb. to the 
acre 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 possibl: by the detailed nature of the studies, 
is that differences in manurial treatment do not cause apy 
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 flowers 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 bolling 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 days by the corresponding bolling 
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. E 

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 Howers matured into bolls. The principal 
cause of loss of crop in the effective period is the shedding 
of buds and bolls. Heavy shedding took place in the latter 
part of October and throughout November, of which the 
shedding of buds and young bolls is attributed to the physical 
effects o! 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 cotton industry in St. Vincent thus depends, 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, pathologica] and entcmological effort of which the 
desirability is indicated in the editorial on another page of 
this Journal. 

From the analysis of the conditions in the various 
islands made in ths paper on internal boll disease, it will 
be seen what widely different results are produced from 
differences in the combinations of the factors concern: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 distributicn of information which is secured 
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 5fc. per tb, c. & f., there was no 
buying interest displayed here fur the shipment positions. 
Canadian refiners accepted a little business for fairly prompt 
shipment at this figure, and we have buyers here for immediate 
shipment at the same price, but so far the lowest offers for 
this position are at 6c. c. Wf. for basis 96° centrifugals. Porto 
Ricos are offered at 600c. per fb. with buyers at 677e., 
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 in 
some quarters that arrangements might be made whereby the 
balance of the present Cuban crop could be purchased and 
distributed among the several interests without competition 
among themselves. 

All export business is at a standstill owing to the 

requests of the Goyernment to discontinue all expor: ship- 
ments until sugar becomes more plentiful. 
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MARKET REPORTS. 

London.—Tue West Inp1a CommitrEE CIRCULAR, 

July 26, 1917. 

ArRowRoot—dd. to Td. 
Batata—Block, 2/9- to 3/44; Sheet, 3/104 to 3/11. 
Brreswax—No quotations. 
Cacao—Trinidad, no quotations; Grenada, no quotations; 

Jamaica, no quotations. 
Corrre—Jamaica, no quotations. 
Corpra—£46. 
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Barbados.—Messrs. T. S. Garraway & Co., September 

18, 1917. 

ARROWROOT—$38'00 per 100 th. 
Cacao—$11°00 per i00 in. 
Coco-nuts—$36'00 husked nuts. 
Hay—No quotations. 
Manvures—Nitrate of soda, no quotations; Cacao manure, 

no quotations; Sulphate of ammonia, no quotations. 
Mo tasses—No quotations. 
Ontons—No quotations. 
Peas, Sprit—No quotations; Canada, no quotations. 
Porators—$8°25 to $9:00. 
Rice—Ballam, $10°00 to $10°80 per 180 tb. ; Patna, no” 

quotations; Rangoon, no quotations. 

Corron—Fully Fine, no quotations; Floridas, no quota- Sucar—Muscovado centrifugals, $6-00 to $6°50. 

tions; West Indian Sea Island, 4]d. to 45d. per hb. 
Fruit—Bananas, no quotations; Oranges, no quotations. 
Fustic—No quotations. 
Gincer—Jamaica, no quotations. 
Honty—Jamaica, no quotations. 
Isryciass—No quotations. 
Lime Juice—Raw, no quotations; concentrated, no quota- 

tions; Otto of lime (hand-pressed), 16/- per fb. 
Loewoop—No quotations, 
Mace—1/3 per tb. 
Nourmecs—104d. 

British Guiana.—Messrs. Wietinc & Kicurme; Messrs, 

SANDBACH, PARKER & Co. 

Dxuat—No quotations. 
Ontons—$7 ‘00 per 100 fb. 
Peas, Spirit—$11-00 to $12°00 per bag. 
Porarors—English, $5°00 per 100 ih. 
Rice—Yellow, $10°00 to $10°75; White, $7°00 per bag. 
Svoar—American crushed, no quotations. 

Pimento—3jd. per th. Messrs. WIeEtTING Messrs. _ Sanp- 

Re eas, iin hard, 3/24; fine soft, no quotations; ARTICLES. & Ricuter. |24C% PaRgaEe, 

Castilloa, no quotations. I< 0. 

Rum—Jamaica, no quotations. : 
ArRowRooT—St. Vincent 

—— Batata— Venezuela block 
Demerara sheet 

OCacao—Native 

New York.—Messrs. Gittespiz Bros, & Co., August Oassava— 
Oassava STarcH— 

8, 1917. Ooco-nutTs— 

Cacao—Caracas, 12c. to 12}c.; Grenada, 1l}c. to 12c.; 

Trinidad, 11Zc. to 12}c.; Jamaica, 94c. to Ife. OorreE—Creole 

Coco-nuts—Jamaica and Trinidad selects, $32°00 to Jamaica and Rio 

$33-00; culls, $22°00 to $23°00 per M. Liberian 

CorreE—Jamaica, 9}c. to lle. per fb. DHaLt— 

Gincer—l7c. to 20c. per fb. Green Dhal 
Goat Sxins—Jamaica, 75c. to 80c.; Antigua and Barbados, 

70c. to 75c.; St. Thomas and St. Kitts, 65c. to 70c. 
per tb. Eppors— 

Grave Fruir—Jamaica, $2°75 to $3°50 per box. Mo tasses— Yellow 

Limes—$6°50 to $7:00 per bri. Ontons—Teneriffe val os 

Mace—38c. to 42c. per th. Madeira Z iS 

Nurmecs—20c. to 21c. Peas—Split S = 

OrancEs—$1°75 to $3:00, : e eal 

Pimento—dic. to 6c. per fb. Marseilles S a 

Sucar—Centrifugals, 96°, 7°52c; Muscovados, 89°, 6°66c.; PLaNnTAINs— ; oS S 

Molasses, 89°, 6°50c, all duty paid. Porators—Nova Scotia = > 
Lisbon = 

Porators--Sweet, B’bados S = 

Rice—Ballam 
Creole 

Trinidad.—Messrs. Gorpon, Grant & Co., August 24, Tannras— 
1917 Yams— White 

Buck 
: _  Suear—Dark crystals 

Cacao—Venezuelan, $13°50; Trinidad, $12°50 to $13°00. Yellow 

Coco-nut Om—$1°25 per Imperial gallon. White 

Correre—Venezuelan, 12c. per fb. Molasses | 

Corra—No quotations. TimbER—GREENHEART | 

Wallaba shingles 

s,  Oordwood 
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THE BEST MANURE FOR COLONIAL USE 
Is 

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

TRADE 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

The Anglo-Continental Guano 

Works, Ltd. 
Dock House, Billiter Street, London, E.C. 

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

Department of Science and Agriculture) BORDEAUX MIXTURE. 

BRITISH GUIANA. For use in mixing the above, we stock 

GOVERNMENT LABORATORY. icy; pHaTE OF COPPER 
lst ASSISTANT ANALYST. Bordeaux is recognized as the best mixture for destroy- 

Salary, $1,200 per annum rising to $1,440 by $72.|\ing fungous pests on the rind of the cane plant prior to 
(On the Fixed Establishment.) planting. 

Applications are invited from candidates for the above : : Pra eee 

post, he should be between twenty-three and thirty-six years te a good spring, by using this mixture. 

of age. Experience in the examination of food-stuffs for) To be obtained from 

adulteration, of spirits for strength, obscuration, and purity, in | 

the polarization of sugars and molasses, in the analyses of soils, | THE BARBADOS CO-OPERATIVE 

manures, and agricultural products generally is essential. 

| 

Candidates must submit with their applications, details | COTTON FACTORY, LIMITED, 

of their training and experience in Chemistry and Physics | WHITE PARK, 

and in practical analytical work, accompanied, if feasible, by | BRIDGETOWN, BARBADOS 

copies of their diplomas from the institutions where trained, and | 

of testimonials issued by an official laboratory or by an| ees 

analyst of standing, copies of satisfactory certificates of | JUST ISSUED 

health and of character, together with copivs of not more than | 

three testimonials from their present and former employers. WEST IN DIAN BU LLETI N, 

DUTIES. To control, under the direction of the Govern- | 
ment Analyst, the routine work of the Gove’nment Laboratory, | V ol >, 4 V I No 3 : “ © * e e 

and to make analyses of samples submitter!nder the Sale of | 
Food and Drugs Ordihance, the Customs ( rdinance, and the | Containing papers which deal principally with Cotton 
Spirits Ordinance, as well as of sugars, other sugar-cane | Cultivation and Cotton Pests;and Notes on the Hurricanes of 
products, soils, manures, and agricultural and mineral products. |last year in the West Indies, ete., etc. 

Applications should be vddressed fo the Director of! . , f 

Science and Agriculture on or before October 31, 1917. | To be obtained from the agents for the sale 
| B. HARRISON \of the publications of this Department. 

_ Director of Science & Agriculture. ‘PRICE 6d. each. — POST FREE, 8d. 

Printed at Office of Agricultural Reporter, 4, High Street, Bridgetown, Barbados, 
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How Ticks ARE KILLED 
WHEN CATTLE 

ARE DIPPED OR SPRAYED 
GATTLE TICK 

FEMALE 

A knowledge of how a dip is absorbed by Ticks when cattle are dipped or sprayed with an arsenieal wash is of great assistance in elucidating the 

problem of Tick destruction. Although this subjeet 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, however, 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 own skin during the process of dipping or spraying. 

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 poison with the fluids extracted while feeding on 

the animal. 

Jt follows from No. | theory, and it is asserted by those who favour this theory, that the longer the period of immersion of the animal in the tick-killing 
Guid, 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 poison into its skin, and later, the Tick imbibes the poison during the 

process of feeding. A\ll experience with dips in the field goes to support this theory. 

Given dips which contain equal amounts of the poisonous agent, it has been proved by actual experiment “ those which spread over and thoroughly 
wet the whole surface of the skin of the animal possess the greatest killing power. Therefore, an essential feature of a dip is that it should give complete 
and uniform penetration over the whole skin surface of the animal. 

It is a proven fact that those dips which saturate the skin in patebes kill only the Ticks which adhere to those patches. It is found, moreover,-that if 
a solution of arsenic is injected subcutaneously, the Ticks attached around the site of the injection are poisoned, and although they have had no contact 
with arsenic from the exterior, their remains are found to contain appreciable quantities. This poisonous action is 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 animal 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 living 
cells, which form the deeper layers of the skin, have an actual afhnity for arsenic, and the poison is arrested and fixed m 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 these deepee 

layers of the skin, which are more or less saturated with arsenic. 

COOPER'S CATTLE TICK DIP , WEST INDIAN AGENTS: 

Alas received the official approval of the following Countries: SY. KITTS: S. L. Horstoré & Co. ANTIGUA: Bennett, Br. son & Ce. 
S + JAMAICA: D. Henderson & Co., Kingston. 

Uslon of South Africa, Northern Rhodesia, Brazil, Basutoland, GRENADA: Thomson, Hankey & Co. 

ao BARBADOS: Barbados Co-operative Cotton Co., Ltd. 
Nyasaland, Swazilagd, Southern Rhodesia, Madagascar, BAHAMASUNVANG iT winana: Nageate 

British East Africa, German East Africa, Portuguese East Africa, TRINIDAD: T, Geddes Grant, Port of Spain. 

, if j BRITISH GUIANA: Sandbach, Parker & Co. 
Portuguese West Africa, Egypt, Argentine Republic, Queensiaad, ST. VINCENT: Corea & Co., Kingstown. | NEVIS: S. D. Malone. 

ini S j DANISH WEST INDIES: A. Schmiegelow, St. Croix. 

iol iat ae el New jsoush/avales, MONTSERRAT: W. Llewellyn Wall. DOMINICA: Hon. H. A. Frampton, 

Northern Territory of Awstralia. ST. LUCIA: Barnard Sons & Co., Castries. ¢ 

Munufacturers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England. 
LEANLIILS Teroate, Chiczge. Sydeey, Melbourne, Auckland, Buewos Aires, Monte Video, Punta Arenas, East London, Odessa 
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Farm-yard Manure, Making 
and Storing ... ae 

Making and Storing Farm-yard Manure. 

HEREVER there is a farmer in any part of 

the world, whatever the crop he cultivates, he 

has 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 haye come down 

to our age knew the value of farm-yard manure, and 

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 corm 

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 Zhe Journal of the Royal Agricul- 
tural Society of England, Vol. 77, 1915, by E. J. 

Russell, D.Se., 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 Rothamsted and 

‘Cambridge. 

years at 

The subject is of quite as much importance to 
modern 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 
1,105,000 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 economy, 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 fieces, 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 clissolved, 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 feces; 
and further that the nitrogen and potash of the urine 
are of more fertilizing value than the same constituents 

of the freces, because the former are already dissolved, 

and capable of immediate assimilation by plants. 

It is impossible, however, in making farm-yard 

manure to collect all the urine; consequent on this are 

the differences noted in analyses of farm-yard manures, 

It has been demonstrate4, 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 che 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 phosphates 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 tuo 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 toa 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 
So the question is, can not the loss in the bene- 

ficial constituents of manure be altogether avoided? 

loss. 

Experiments designed to find out what processes 

go on ina manure heap, and why losses arise, have to 
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be carried ont primarily in the laboratory. But what 
is discovered in the laboratory holds good in the field. . 
From careful laboratory experiments the following 

conclusions were arrived at:— 

1. The loss of nitrogen froma 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 rises. 

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 quality 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, butit ought 

to be applied to the land separately, he 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 1s 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 avoid loss in making and storing manure will 
have 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. 
25, 1917, under the above heading gives an outline 
of feeling in Hawai on the 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 by 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 Hawaiians produce each year 
amounts to about 5,100 tons. The value of this at the 
present time would be approximately $2,550 000, or under: 
normal conditions, $510,000. Under normal conditions. 
they import each year about 4,800 tons of potash for fertili- 
zer. The potash in their molasses, therefore, is 300 tons 
in excess of their annual importations of this miterial. 
The same is true toa lesser extent of nitrogen and phos- 
phoric acid. In manufacturing potash from molasses an 
additional value may be obtained in the form of fuel either 
direct or as alcohol. 

One ton of molasses will produce 60 gallons of alcohol, 
now worth approximately $36, or 60c. a gallon. Under- 
normal conditions its value would be $19°80, or 33c. 
a gallon. Used asa substitute for gasolene it would be 
worth $12, or 20c. a gallon. When properly handled alcohol 
is equivalent, gallon 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 $20. Under normal conditions it would be 
worth $4. 

| The fuel value of the annual Hawaiian output of 
molasses is equivalent to 25,500 tons of coal. The fuel 
value of 1 ton of molasses is equivalent to 1 ton of 
bagasse, or } of a ton of coal. The potash contained in 
1 ton of molasses which could be recovered on burning 
is 64 Ib. (80 percent. recovery), This is worth, at the 

present market price, $16, or 25c. per tb. Under normal 

conditions it would be worth $3:20, or 5c. per hb. 

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 Advisory 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. 

pominica. Mr. Joseph Jones, the Curator, in his 
report for the month of September, states that the following 
distribution of plants has beea made for the month: limes, 
3,875; shade trees, 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 4s. 
to 6s. per barrel. 

With the assistance of the entomologist (Dr. J. C. 
Hutson) investigations were carried on in connexion with 
thel’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 month totalled 15:02 inches, 5°74 
nehes of which fell on the 20th. 

MONTSERRAT, It is reported by Mr. W. Robson, the 
Curator, that a storm of considerable severity pass+d over 
the island on the morning of September 21. The wind 
was at its highest between 2am. and 4 am., the baro- 
meter falling at Giove Station to 29776. The rainfall 
was 5} 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 district, is not regarded as serious, but some of 
the plants in that portion of the island have been almost 
stripped of leaves, and there will probably be a considerable 
reduction in the yield as the result. 

In his monthly report Mr. Robson states that 
the following plants have been distributed from the 
station: bay plants 950; mahogany 19; together with 20 bb. 
of pigeon peas, and 20 tb. 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 10d. per tb., 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 with 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 13:14 inches tor the 
month, making a total for the year of 53°85 inches. 

anticua. 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 were also distributed 791 tb. of cotton 
seed during the month. With regard to the cane crop, 
Mr, Jackson reports that the outlook is fairly promising, 
perhaps, however, not quite 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 th 

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 banana 
cultivation suffered a good deal, many plants having been 
blown down. 

The rainfall for the month was 4°40 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 
abont 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. A heavy return is expected to be reaped from the 
fields cultivated in corn. The rainfall for the month was 
4:17 inches. ; 

The Agricultural Instructor reports that the peasant 
growers are showing much interest in the cultivation of cotton 
160 tb. of cotton seed having been distributed among them. 
They have also reaped fair crops of corn and peas from 
their grounds. Two small experiment plots, ;45-acre in area, 
planted in black-eye peas, have been reaped, giving a calcu- 
Jated yield of 671 tb. of shelled peas per acre. 

st. kiTrs. The Agricultural Superintendert, Mr. F R. 
Shepherd, reports the distribution from the station of 500 
sweet potato cuttings, 30 Ib. white velvet beans, 9 tb. cow- 
j eas, and 19 ornamental plants. 

Tbe picking of the cotton crop is in full swing; 
excellent returns 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 3s. 6d. per Ib. 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, ard records of individual 
plants is being continued. Cotton is being carefully picked 
from selected plants in progeny 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 lodged 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 date of 30°40 inches 

Nevis. The cotton in the demonstration plot is being 
reaped, Mr. W. 1. Howell, the Agricultural Instructor, 
reports, and the crop is estimated to give a yield of 200 b. 
of lint | 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 of plants had been 
made during the month: Lima beans, 145 tb.; black-eye peas, 
5 b.; Para peas, 21 h.; cotton seed, 160 tb.; together with 
22 shade trees. 
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Although the young canes have improved somewhat, 
the crop, on the whole, is unsatisfactory; the ratoons especially 
are very poor. The hurricane of September 21 did no very 
serious damage to the cotton crop. Cotton stainers are 
observed ina few fields. Cotton picking has begun in 
several fields, and good yields are being obtained. 

Provision crops are ina satisfactory condition. Some 
new fields of sweet potatoes have been planted. The rain- 
fall for the month has been 818 inches, making a. total for 
the year of 34 90 inches. 

ALCOHOL AS A SUBSTITUTE 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 tke case of petrol. Thirdly, there are many 
theoretical, chemical, and physical reasons why alcohol should 
yield superior resuits. It can be used 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 its distribution; and (c) the 
denaturation of the alcohol, so as to render it impotable. 

The engine problem 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 sugar molasses, but even 
if the whole supply of molasses were used, it would be 
sufficient to produce only about 44 million gallons of alcohol, 
whereas the annual importations of mineral oils are about 
17 million gallons. If petrol is to be replaced by alcohol, 
it will, therefore, be necessary to use some source in addition 
to, 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 aleohol from various sources. 

The denaturation problem also presents considerable 
difficulties. Under the present excise regulation alcohol has 
to be mixed with other ingredients to render it impotabla 
before it can be sold as methylated spirits. If alcohol is to 
come into general use asa fuel, it will be necessary to find 

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 co-operating with the 
Imperial Motor Transport Council, London, (The Australian 
Sugar Journal, August 9, 1917.) 

AGRICULTURAL RETURNS FOR 
ENGLAND AND WALES, 

IOUT. 
The following memorandum was issued by the 

Board of Agriculture and Fisheries on August 25, 
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 June'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 last 
year, the former showing an increase of 128,500 acres, and 
the latter, one of 173,000 acres; the area under oats is the 
largest recorded since 1904. Of the pulse crops, beans 
have been reduced by 25,000 acres, and peas increased 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 
extended, turnips and swedes by 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 for agricultural 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 on 
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 40,000, 
whilst there were nearly 20,000 more cows in calf but not in 
milk, Both calves, and cattle from one to two years old, 
have been reduced in numbers, while those over two years 
have increased. Sheep show a considerable reduction, the 

number of ewes kept for breeding declining by 170,000, and 
lambs by 570,000. Both sows and other pigs were being 
kept in smaller numbers, and the total number of pizs was 
250,000 less than last year. 
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COTTON. 

SEA ISLAND COTTON MARKET. 

Messrs. Wolstenholme 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:— 

IsLanps. 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. 
GEORGIAS AND FLORIDAS. 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 65c. 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 quotations 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 bales, and from Jackson- 

ville to Northern Mills 642 bales. 
crop apvices. 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 fora good 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, K.G.) 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-GROWING MOVEMENT. It was 

reported that the Empire Cotton Committee 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-class cotton within 
a reasonable time. 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. 

west 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, has been 
steadily built up and fostered by the untiring labours 
of the Association and the wholehearted support of 
the Nigerian Government, and it is only within the 
last few years that the results of these endeavours 
have begun to show themselves 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-back 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 to account for the 
largely iaocreased 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 spinniny industry. 

(b) That lack of purchasing power was also 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 1d. per tb. 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 comeup to expectations on account of the 
unfavourable climatie 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. 

Uae 
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The purchases of cotton in Lagos to August 31 
amounted to 7,702 bales, as compared with 9,104 bales for 
the same period of last year, and 5,748 bales for 1915. 

The purchases in Northern 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 beiny shipped in larger quan- 

tities from East Africa, and it is not anticipated that there 
will be any great difficulty in shipping the balance of the 
1916-17 crop. It is quite expected that the exceptionally 
high prices which have been paid to the natives for cotton 
during the past season will result in an increased area being 
planted with cotton, and tbe demarid 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 todoing so; and he relies with confidence on the 
patriotic co-operation of the planters. All Sea Island 
cotton offered will be bought, ginned, baled, and deliv- 
ered at the port of shipment; and the planters’ 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 36d. per tb.; Good ordinary 40d. per b.; 
Superfine 45d. to 50d. per tb.; 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 
gradiog has been completed in the United Kingdom. If 
any profit 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 been frequently dealt with 
in the pages of this Journal, 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 the 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. 

Tn 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 follawing 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 
successfully 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 best 
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 off 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 regard to position and vigour 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 carried out ia a somewhat similar manner. One 
objection to this method is that the bark is often so thick 
that it is most difficult to insert 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, 
th: 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 possible 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 heldin Philadelphiain April this year, a paper 
was read by Dr. Raymond Pearl, of the Maine Agricultu- 
ral Station, describing 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,inthe place of so many 
cockerels, would be of great value. Dr. Pearl bases his 
conclusions on the experiments of eight years, 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 breeder, 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 earlier 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. 

+ a 

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 
year 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. Jt is seen at a glance 
from the first diagram that the trade of British Guiana 
has steadily risen from its low-water level in 1912 of 
$15,267,926 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 only $5,001,710, as 
against $10,082,005, the value of those of 1916, while 
in 1902 the average price per ton for sugar was $41:64 
compared with $99:18 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 production 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 6c. per th. in 1915, had 
reached 18}c. per tbh. 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 of some 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 distinctly remunerative. 

Machine for Eradicating Weeds by Burning. 
In the Agricultural News, Vol. XIII, No. 328, notice 

was taken of a suggestion made in the Journal of the 
Royal Horticultural Society, August 1914, that 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 
Machine made for destroying weeds between rows of 
black currants, which they claimed they had done, 
without the use of ahoe. In the front of the machine 
there isa tank which holds 8 gallons of petroleum 
sufficient for 1 acre, at a high pressure. Fiye 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 outat the 
side, and thus damage the currant trees, buta slide 
can be let down to the soil to avoid this. 
machine for destroying the weeds between rows of 
strawberries was also shown. ‘These machines are only 
in the experimental stage, and 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. 
ae eee 

“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 tb. 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 
30 per cent. of tannin; the bark of the mango tree 

contained from 20 to 30 or even 40 per cent.: the bark 

A smaller . 

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- 
cally 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. Urich, 
remarked that from what the latter had said it appeared 
that the local Department of Agriculture had been 
working along correct lines. 
a a 

Plants Packed in Ice. 

Sir Joseph Hooker,in his Himaiayan Journals, Chap-- 
ter XX VII, refers to living plants packed in moss, and 
transported in a frozen state 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 fly-trap (Dionwa 
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. 

——E—__ — 

Mistaken Notions about Botanical Gardens 

Sir Joseph Hooker, in the same book from which 
the quotation above is taken says, in Chapter I: ‘I 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 very 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 injurious to sugar-cane in Porto Rico, as studied by 
Mr. Eugene G. Smyth of the Insular Experiment Station. 
In the issue of July 14 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 
Phyllophaga (or Lachnosterna) and one to the genus Phytalus. 
Some of the methods of rearing white grubs 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 sugar-cane white grub (Phyllophaga vandiner). In the 
issue of August 11 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. vandinet 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 (P. portoricensis) has a much 
wider distribution in Porto Rico than P. vandiner, occupying 
at present approximately the eastern two-thirds of the island. 
Tt 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 coffee 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 Jarger 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.’ Asin the case of P. vandiner, the adults of this 
species, P. portoricensis, 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 adults 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 at 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 foot 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 they 
are not settled upon; and coco-nut palms are provided with a 
heavy abutment of closely interwoven roots at the base that 
prevent the beetles from reaching the ground from them.’ 

The south coast white grub (P. guanicana) 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?. vandinet, which also occurs 
in the same district. Collections of beetles made from 
March to June 1914 in cane fields showed that P. guanicana 
adults amounted to less than 1 per cent. of the total, the 

remainder being adults of /’. vandinei. Outside of cane- 
fields however, this species is just as abundant as 
P. vandiner in the sprig, and it was observed that this 
species feeds mainly upon trees and plants not frequented 
by the larger species, P. vandine7; for instance, the adults of 
P. guanivana are found abundant on leaves of Lantana 
camara, the black sage (Cordia cylindrostachy1), and the 
ucar tree (Bucida buceras)—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 tie leaves of flamb»yant, casuarina, 
tamarind, and guava, among others. It is thought that the 
grub of this 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. citrz) 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 heetles 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 Phy]l- 
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 (Piytalus 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 Phyllophaga, 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 (Amaranthus spp.), Para grass (Panicum 
harlinode), and Lantana involucrata, to any great extent. 

NATURAL 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 vandened in the Agricultural News tor 

August 11, 1917. The predaceous wireworm (Pyrophorus 
luminosus) is the most important enemy of the grubs of 
P. portoricensis and P. citri, but has not been observed in 
relation to P. guanicana or P. insularis. The parasitic 
Tachinid fly (Cr yplomeigenta aurvfacres) is useful against the 
adults of P. portortcensis, and itis thought that it may 
attack P. citri. Another Tachinid is known to be a useful 
parasite of P. vandinet, but the other hosts of this fly have 
not as yet been exactly determined. 
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The green muscardine fungus (Metarrhizium anisopliae) 

attacks the adults of P. portoricensis, P. guanicana, and 

P. cityt 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 disease which is considered 

to be identical with Micrococcus nigrofaciens. 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. a 

WARBLE FLIES. 

In the course of the article on Warble Flies in the last 

number of the Agricultural News, October 6, 1917, reference 

was inade to the discovery that 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 last number of the Jowrnal 

ot Economic Emtomology 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 experiments 

within recent years in connexion with the life-histories of 

warble flies in Canada: — 

‘Credit to whom credit isdue Ona recent visit to the 

Bureau of Entomology, through the courtesy of Dr.L O. 

Howard, the following facts were ascertained. 

‘{he anonymous person mentioned by C. V. Riley in his 

article on the Ox Bot of the United States, 1892, was 

Mr. F. G. 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, and that Riley merely recorded 

his observations. The anonymity of that 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, 1915, 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. lineatum. 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, especially on the Coleoptera. 

In conclusion it might be mentioned that Mr. Schaupp was 

the first discoverer of the eggs of H. /ineatum, and that he 

also made some valuable notes on the method of oviposition; 

therefore I think that in future his name shonld be 

mentioned in all articles relating to past experiments on 

warble-flies.’ 
J.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 unfortunately 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’ (Hry- 
thrina umbrosa) 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 directions are then laid down:— 

(1) Fggs.—The eggs as previously described must be 
sought for, dug up and destroyed. 

(2) Hoppers.—The 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 keing 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 troolie 
palm leaves, or other suitable surfaces which 
have recently been smeared with coal tar or 
other thick and sticky liquid. 

(3) Vegetation.—Vegetation in the immediate line of 
advance of the hoppers must be poisoned by spraying or 
dusting it with one of the following arsenicals:— 

(a) Arsenate of lead paste 4 b. 
Water 50 gallons. 

(6) A mixture of 1 tb. of Paris green and 5 b. 
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 exceeding $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 further 

spread. 
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GLEANINGS. 

The Province of Quebec is the chief producer in Canada 
-of maple sugar andsyrup, says the Journal of the Royal Society 
oy 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. 298, Department of Agriculture, 
“Commonwealth of Pennsylvania.) 

Every year the people of Porto Rico consume over three 
times as much wocd as the forests of the island produce. 
Griat quantities of timber are cut or burned by the 
squatter 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 
forest. (Bulletin No. 554, 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 Japan, 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 oust 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 cf Agriculture 
should continue its trials of varieties of imported rice, 
especially these from British Guiana, India, and Louisana, 
but that no general distribution of the seed of such varieties 
be made until it has heen shown that they are suited to 
local conditions, and give better returns than those already 
yrown. (Sulletin of the Department of Agriculture of 

Zrinidad and Tobago, Vol. XVI, Part 1.) 

At a meeting of the Horticultural Club, Port-of-Spain,. 
Trinidad, September 13, Mr. Broadway said that he had 
learnt that a chief difficulty in rearing roses in Trinidad was 
too much moisture. He suecessfully 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 ail that could be desired from 
the point of view of quantity and quality of blooms produced. 
(The Port-of-Spain Gazette, September 14, 1917.) 

From an article inthe 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 
isentirely unreasonable. 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 concerned iu 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 1915; while, for the 
first half of the current year, approximately 34,000 tons had 
been produced. ‘This increase was explained by the fact that 
early in 1917 they had obtained initial production from 
several wells, but they 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 them 
in due course. (The Morwing Post, September 5, 1917.) 

The London Globe dated September 6, 1917, in dealing 
with the pine-apple industry, says that while pine-apples have 
long been grown in the warmer parts of South Africa for 

local consumption, nothing has yet been done in the way of 
starting a tinned pineapple industry on the spot. In 
Johannesburg there is a¢tually a considerable sale of tinned 
pine-apples imported all the way from Hawaii. The British 
Empire Producers’ Organization learns, however, that 
a pine-apple canning establishment 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 product, exporting 
over £300,000 worth annually. 
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OTILIZATION OF WASTE WOOD. 
Some years ago it was pointed out in an article published 

in the Bulletin of the Imperial Institute (1909, 7, 73) 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 Australia, 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 1916, this country is largely depend- 
ent on foreign countries for its supplies of 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 
explosives, the dependence on foreign countries for these 
supplies is rightly regarded as unsatisfactory. It is pointed 
out, however, in the Luddeten 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, 
1 ton. 

4-7 per cent. 

Olive wood, 
1 ton. 

Acetic acid 30 per cent, 
Equivalent to acetate 

of lime Geiss “Ss a) 
Methyl alcohol icy) ” ” 16 ” 99 

Tar, separated GO oy CEE oy ag 
Charcoal Hie pase” 5 29 oF » 

From a comparison of the probable yield and value of 
the various products obtainable from a ton of each of the 
above woods, 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 of the prices 
obtainable in June 1914, which may be regarded as normal, 
both wattle wood and olive wood show a slight advantage 
over oak wood, and should therefore be at least as profitable to 
distil. And it is argued that as large quantities of acetate 
of lime and wood spirit are used in the United Kingdom, 
considerable quantities being imported from the United 
States and elsewhere, there would be no difficulty about 
finding a market in the United Kingdom for these produots 
from East Africa, if a wood distillation industry were 
started in that Protectorate. : uP 

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 
sisal 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 Journalabove quoted. 

TWO POSSIBLE SUBSTITUTES FOR 
_ SQUASHES. 

The natural order of plants to which the name Cucur- 
bitaceae 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 melons. On the other hand, some of the 
genera of the order, such as Bryonia and Colocynth, possess 
poisonous 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 as the writer 
is aware, is that they are sometimes pickled when green. 
Tn the eastern tropics, however, where the plant is indiyenous, 
it is regularly cultivated, and its fruit used fer food. From 
a paper in the Philippine Agriculturist and 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 instead 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 
also 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 experiment in this directio: 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 removed 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, 
because the fibrous internal 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 szid that when ‘peeled, boiled, and 
dressed with butter, pepper, and salt, this vegetable fruit 
is only a little inferior to green peas.’ Perhaps the 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 pleasant 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 Islands, 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 Freld, 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 heen 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 Vectria and 
Stilbum 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 the 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 Jarge 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 manure, mulch, and other 
organic manures is clearly 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 does 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 
lease of life. In time the rotting of the central part of the 
erown, due to the downward extension of decay from the 

original stem, destroys the connexion between the suckers, 
depriving them of mechanical support, and leaving them. 
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 Rosellinia. 

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 ray 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 Office 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 leaves, 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 
flush 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, wood-ants, 
and fungi, until the bark has time to cover it. Asphalt 
paint, resin petroleum, resin wash, carbolineum, or ordinary 
white lead paint may be used for this purpose. The last 
mentioned is perhaps the least satisfactory. Coal tar 

OO 
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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 
Aife 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 
‘coating it with a preservative. 
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 Angust 1917:— 

In times of peace and prosperity the month of August 
is always a period :«f slackness in the produce markets, as 
well asin 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. 

GINGER, 

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 336 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. 6d. to 92s. 6d., 
and medium to good 95s. to 100s. Limed washed rough 
Cochin fetched 65s., and brown rough Calicut was bought 
in at 72s. At the Jast auction on the 29th there was a very 
quiet market, when 300 bags of. washed rough Cochin 
were bought inat 70s. 178 packages of brown rough 
Calicut at 65s.,and 152 bags of limed Japanese at 45s. 
per cwt. 

SARSAPARILLA. 

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. 9d. Of the native Jamaica 14 bales 
found purchasers, 2s. being paid for dull yellow, and 2s. 2d. 
to 2s 3d. for dull red to fair mixed. Five bales of the 
Mexican were also sold, fetching 1s 5d..per hb. 

As the soil moisture greatly” 

CITRIC ACID, PIMENTO, LIME JUICE, LIME OIL, TAMARINDS, 

CASHEW NUTS, KOLA, AND NUTMEGS. 

At the opening of the month citric acid was quoted 
at 3s, 3d. to 3s 4d. per ib. At the middle of the month, 
owing to large arrivals, it became easier, and at the close it 
had declined to 3s. 24d. to 3s. 3d. Pimento was represented 
at the first auction, on the 2nd of the month by 253 bags, 
all of which were bought in at from 33d. to 32d. per tb. 
At the last auction on the 30th of the month 150 bags 
of fair quality were brought forward, but were all 
bought in at 3s. 3d. per tb. Lime oil was reported in the 
middle of the month to be somewhat easier, West Indian 
distilled being obtainable at 7s. 6d. per Ib. Of lime juice 
large stocks are reported as being on hand, 3s. per gallon 
being asked for good Jamaica. New crop Barbados 
tamarinds were offered at the beginning of the month at 
37s. 6d. per ewt. 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 6d. per tb. 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 ld. to 14d. per b. 
on previous rates. At the same auction 150 bags of 
pimento were offered, but were all bought in at 33d. 
per hb. 

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. Nowell, D..C., Mycologist on the Staff of 
the Imperial Department of Agriculture, lett Barbados 
for St. Vincent on Wednesday, October 17, 1917, for the 
purpose of investigating diseases of cotton and 
other plants. Mr. Nowell is expected to spend four 
weeks 1n 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 position 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 beable tosell pure industrial alcohol at 
$108:04 per metric ton of 2,204°6 tb., anda spirit of second 
quality at $102°68 per metric ton—far less than the Swiss 

Confederation now pays for imported spirit. (The /'e-fumery 
and Essential Oil Record, August 1917.) 
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MARKET REPORTS. 

London,.—THe West Inpia CommirrTEE CIRCULAR, 

September 6, 1917. 

ArrowRroot—dfd. to jd. 
Batata—Block, no quotations; Sheet, 3/9. 

Brrswax—No quotations. 
Cacao—Trinidad, no quotations; Grenada, no quotations; 

Jamaica, no quotations. 
Corree—Jamaica, no quotations. 
Corra—£46. 
Corron—Fully Fine, no quotations; Floridas, no quota- 

tions; West Indian Sea Island, no quotations. 
Frouit—Bananas, no quotations; Oranges, no quotations. 
Fustic—No quotations. 
Gincer—Jamaica, no quotations. 
Honey—Jamaica, no quotations. 
Ismyctass—No quotations. 
Lime JurcE—Raw, 2/6 to 2/9; concentrated, £30; Otto of 

lime (hand-pressed), 16/- per fb. 
Loewoop—No quotations. 
Mace—2/- to 2/3 per th. 
Noutmecs—1s. 
Pimento—3éd. to 33d. per fr. 
Russer—Para, fine hard, no quotations; fine soft, no 

quotations; Castilloa, no quotations. 
Rum—Jamaica, no quotations. 

New York.—Messrs, Gintesprz Bros, & Co., September 

28, 1917. 

Cacao—Caracas, 12$c. to 13jc.; Grenada, 12kc. to 12$c.; 
Trinidad, 12$c. to 13c.; Jamaica, 10%c. to 10%c. 

Coco-nuts—Jamaica and Trinidad selects, $41°00 to 
$42-00; culls, $2600 to $28°00 per M.? 

CorreE—Jamaica, 9}c. to Ile. per th. 
Gincer—17c. to 20c. per fb. 
Goat Sxins—Jamaica, 60c.; Antigua and Barbados, 55c. 

to 60c.; St. Thomas and St. Kitts, 50c. vw d5c. 
per tb. 

Grapre Fruit—Jamaica, $2-00 to $4°50 per box. 
Limes—$4°75 to $5°76 per bri. 
Macre—38c. to 42c. per fh. 
Nurmecs—20c. to 21c. 
Onances—$2°50 to $5°25. 
Pimento—dke. to 5zc. per fb. 
Sucar—Centrifugals, 96°, 6°90c; Muscovados, 89°, 6°64c.; 

Molasses, 89°, 5°88c. all duty paid. 

Trinidad.—Messrs. Gorpox, Grant & Co., August 24’ 

1917. 

Cacao—Venezuelan, $13°50; Trinidad, $12°50 to $13°00. 
Coco-nut Ort—$1°25 per Imperial gallon. 
Correr—Venezuelan, 12c. per fb. 
Corra—No quotations. 
Duaat—No quotations. 
Ontons—$7 ‘00 per 100 fb. 
Peas, Sprit—$11°00 to $1200 per bag. 
Potators—English, $5°00 per 100 th. 
Rice—Yellow, $10°00 to $10°75; White, $7°00 per bag. 
Sucar—American crushed, no quotations. 
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Barbados.—Messrs. T. S. Garraway & Co., October 

2 ALOT 

ArRrowRoot—$8‘00 per 100 th. 
Cacao—$10-50 to $11:00 per i100 i. 
Coco-nuts—$36'00 husked nuts. 
Hay—No quotations. 
Manures—Nitrate of soda, no quotations; Cacao manure, 

no quotations; Sulphate of ammonia, no quotations. 
Mo tassts—No quotations. 
Ontons— $9°00. 
Peas, Sprit—No quotations; Canada, no quotations. 
PotatTors—$8°25 to $1120 
Rice—Ballam, $16°50 to $11°20 per 180 tb.; Patna, no 

quotations; Rangoon, no quotations. 
Sucar—Muscovado centrifugals, $6°50. 

British Guiana.—Messrs. WietiInc & Ricurpe; Messrs, 

SANDBACH, PARKER & Co, 

Messrs. Sanp- 
Messrs. WIETING 

ARTICLES. & RICHTER. BACH racer 

ARRowROooT—St. Vincent 

Batata—Venezuela block 
Demerara sheet 

Oacao—Native 
Oassava— 
Oassava STaRcH— 
Coco-nuTs— 

Oorrrr—Creole 
Jamaica and Rio 
Liberian 

DHaL— 
Green Dhal 

Eppors— 
Motasses— Yellow 
Ontons—Teneriffe al wa 

Madeira za a 
Pras—Split 2 = 

= < 
Marseilles a isa 

PLanTaIns— fo) 2 
Potators—Nova Scotia = & 

Lisbon na S q 
Portatoxs--Sweet, B’bados 5, A 

Rice—Ballam 
Creole 

Tannias— 
Yams— White 

Buck 

Sucar—Dark crystals { 
Yellow } 
White . 
Molasses 

TimbER—GREENHEART hs 

Wallaba shingles 

1,»  Oordwood 
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| FOR, SALE __ DEPARTMENT PUBLICATIONS. 

A SISAL FACTORY, | HANDBOOK SERIES. 
Complete, Modern, and in perfect order. | ree es 

‘For particulars apply to :— | Insect Pests of the Lesser Antilles. Pp. 210, Figs. 185, 
: _ Price (unbound) 1s. 3d, Bound in cloth, 2s. 3d. 

Plantageselskabet Dansk Vestindien, : Lime Cultivation’in the West Indies. Pp. 136, Figs. 
17. Price (unbound) 9d. Bound in cloth, ls. 8d. 

Christiansted, St. Croix, | 
‘Cotton Cultivation in the West Indies. Pp. 118, Figs. 

Virgin Islands of U.S.A. 35 Price (unbound) 9d. Bound in cloth, 1s. &d. 

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, im original paper covers as issued, price ls. each. Post free, 1s. 2d.; 
Volumes II, III, IV, V, VI, VII, VII, IX, X, XI, XII, XII, XIV and XV:—Price 2s. each; Post free 2s, 8d., where 

complete. (III; 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. | 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 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, i3d. The subscription price, including postage, “is 
2s, 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 be addressed to the Agents, not to the Department. 

Agents. 

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

London: Messrs. Dutau & Co., 37, Soho Square, W. Grenada: Messrs. THos. LAWLOR & Co., St. George. 

Wesr Inp1s Commirree, 15, Seething Lane. St. Vincent: Mr. J. D. BoNADIE, ‘Times’ Office. 

Barvados: Apyocare Co. Lrp., Broad Street, Bridgetown. St. Lucia: Mr. 8. W. Naves, Botanic Station. 

Jamaica: Tae Epucationa Surety Company, 16, King Dominica: Mr. J. R. H. Bripcewater, Roseau. — 
Street, Kingston free 3 Montserrat: My. W. Rosson, Botanic Station, 

British Guiana; Tun Arcosy Co., Lrp., Georgetown. Antigua: Mr, S. ). MALONE, St. John’s. 

Trinidad: Messrs. Mutr-Warsuath & Co., Port-of-Spain. St. Kitts: Tay Diaie AND Book SUPPLY AGENCY, BASSETERRE, 

Tobago: Mr. ©, L. Pracewsyny, Scarborough, Nevis: Meésars.. Howi£ut, Bros., Charlestown. 
Canada: Lewis W. Ciemens, 81, Yonge Street, (Royal Bank Building) Toronto. 
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THE BEST MANURE FOR COLONIAL U 

Dissolved (Soluble) Guano / 
FOR SUGAR-GANE AND GEN ERAL USE. 

APPLY TO LOCAL AGENTS OR DIRECT TO:— 

The Anglo-Continental Guano 

Works, Ltd. 
Dock House, Billiter Street, London, E.C. 

Barbados irate James A. Lynch & Co., Ltd., Bride eee 

(Department of mene ai igi, BORDEAUX MIXTURE. 
BRITISH GUIANA. | For use in mixing the above, we stock 

ist ASSISTANT ANALYST. Bordeaux is recognized as the best mixture for anon 

Salary, $1,200 per annum rising to $1,440 by $72. ing fungous pests on the rind of the cane plant prior to 
(On the Fixed Establishment.) planting. : 

Applications are invited from candidates for the above Assure a good spring, by using this mixture. 
post, who should be between twenty-three and thirty-six years 
of age. Experience in the examination of food-stuffs for | To be obtained from 
adulteration, of spirits for strength, obscuration, and purity, in 
the polarization of sugars and molasses, in the analyses of soils, | THE BARBADOS CO-OPERATIVE 
manures, and agricultural products generally is essential. | 

_ Candidates must submit with their applications, details COTTON FACTORY, LIMITED, 

of their training and experience in Chemistry and Physics WHITE PARK, 
and in practical analytic: il work, cc mpanied, if feasible, by BRIDGETOWN, BARBADOS. 

copies of their diplomas from the ir. stitute nee trained, ‘and | 
of testimonials issued by an official laboratory or by an pom ae 
analyst of standing, copies of satisfactory certificates of | JUST ISSUED. 
health and of characte r, together with copies of not more than | 
three testimonials from their present and former employers. | WEST INDIAN BULLETIN, 

DUTIES. To control, under the direction of tae Govern- | 
ment Analyst, the routine work of the Government Laboratory, | Vol. ».4 VI, No. 8. 
and to make analyses of samples submitted under the Sale of 

| Food and Drugs Ordinance, the Customs Ordinance, and the} Containing papers which deal principally with Cotton 
Spirits Ordinance, as well as of sugars, other sugar-cane | Cultivation and Cotton Pests;and Notes on the Hurricanes of 

| products, soils, manures, and agricultural] and mineral products. last year in the West Indies, ete., ete.} 
i Applications sh uld be addressed to the Director of 
Pi ne ee AN f To be obtained from the agents for the, sale | Science and Agriculture on or before October 31, 1917. of the publications of this Department. i 

IB . HARRISON, P " P 
Dire -ctor of Science & Agriculture. ‘PRICE 6d. each, — POST FREE, 8d. 

Printed at Office of -Agricultwral Reporter, 4, High Street, Bridgetown, Barbados, 
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How Ticks 
REDUCE THE MILK YIELD 

+> 
- 

An Important Matter for Owners of Dairy Herds 

> 
> 

CATTLE TICK 

FEMALE 

+ 

The following information is taken from Farmers’ Bulletin, No. 639, issued. officially by the Department of Agriculture of the United Stotes. 

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 this subject 

led the Department to conduct some experiments on the effect of the tick on milk production and on the body weights of dairy cattle. 

RESULTS OF EXPERIMENTS 

Forty cows were divided into 2 lots of 20, each of which was producing practically the same amount 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 ticks, while another was kept free from them—in one case by spraying 
and in another by dipping. 

The main results of the experiment were as follows : 

k I. Cows carrying ticks did not hold up so well in milk flow as cows kept free from ticks, and 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 preducing 18!%/ less milk than the cows kept free from ticks,, 
practically 14 pints less per cow per day. H 

3. At the end of the experiments the cows heavily infested with ticks were producing 42.4% less milk than the tick 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 i in} 
weight, while the tick free cows gained an average of 44.2 pounds, although both were fed alike. 

THE COST OF FEEDING TICKS 

If a 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 14 quarts a day for each cow. H 

' 
t 

At as low an estimate of 20 cents. a gallon or 5 cents. a quart, this would amount to 7+ 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 3.5 quarts a day for each cow, equal to 17 cents. in milk values. 

This would amount 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. 

Late in the season when his cows were covered with ticks, the cattle were dipped and the ticks killed. One week after dipping the 42 cows ! 
in his herd gave 10 gallons of milk more than before dipping. This was an increase of 16.6% and as the milk was bringing 35 cents. a 

gallon the extra 10 gallons were worth $3.50. Hence, asa result of being freed from ticks by dipping, the same 42 cows, on the same feed, | 
produced extra milk ewllicient to inctease the dairyman’s profits by $3.50 per day, or $1277.50 per annum. 

ra 

If COSTS MORE TO FEED TICKS THAN TO KILL THEM 
ges beeper end estate owner will work together the ticks can be eradicated. Complete eradication, and not merely sappeession, shoald be | 

the aim of erasy Gener of Catia. The dipping tank, or spraying machine, makes the work easy, effective and practical. 

COOPER’S CATTLE TICK DIP WEST INDIAN AGENTS: 

Hlas received the official approval of the follewing Countries: ST. KITTS: = = SE ay poe eNeous : cee Br. son & Co. 
: * ender. a 1 Ss le i 

Wallen of South Africa. Nerthern Rhodesia, Brazil, Baswtetead, GRENADA: Thomson, Hankey & Co. | 
. 7 4 te , 

Nyasaland, Swazilard, Southern Riodesia, Madagascar, accent oats = rapes ord otk haan Lta. i 
British East Africa, German East Africa, Portuguese East Africa, CEIRIDAD: Tae: ee ah rege Sat 

a ac ‘arker 0. ' 
Portuguese West Africa, Egypt, Argentine Republic, Queensiand, ST. VINCENT: Cores & Co., Kingstows. NEVIS: S. D. Malone. : 

Ini S i J BANISH WEST INDIES: A. Schmiegelow, St. Croix. t 
United States OUeamerige New a MONTSERRAT: W. Llewellyn Wall. DOMINICA: Hon.H.A.Framptom | 

Northern Territory of Australis. ST. LUCIA: Barnard Sons & Ce., Castries. € 
Muavfos'srers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England. 

ERAN NAS - Irae Chicego. Sydney, Mellomrms, Anckland, Buenes Aires, Monte Video, Punta Arenas, East Londen, Qdenen, 
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Infertility under Trees. 

“arind and the West Indian evergreen (Ficus 
mete nitida), are well known to cause infertil- 

ity around them. It is quite impossible to grow 

hardy grasses around a 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. 

tamarind 

One reason given for this is that 1f is on account 

of the shade. This does not seem valid, (1 ) leciasc those in ‘grass soil’ were vigorous. 

giving just as dense a shade do not seem to aftect the 

soil in the same way. 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 che 
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 leayes 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 

The addition of 

BOTANK 

VARDE 
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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 plain that the tamarind soil 

‘contained something harmful to the growth of the crop. 

The soil was therefore analysed and was proved 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 Dalbergia 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 éxperiments 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. 

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. 

This movement goes on as 

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 retaimed 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 isa distinct 

movement of soluble salts in the soil towards such 
trees. Samples of soil taken 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 such harmful accumu- 

lation of soluble salts many points have to be considered. 
In the first place it must 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, as, 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. Loamy soils can contain innocuously +4 

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 erops 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. It — 

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 3 

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 | 
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ratio of transpiration, wouid 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 tendency in all soils for the 

upper layers to become over saturated with alkali salts 
because of the moisture flow, which tendency, in 

practically rainless regions, gives rise to desert areas of 

more orlessextent. 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 ald. 

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 Lowzs- 

iana T’lanter, September 22, 1917, gives a short interesting 

account of the wonderful efficiency of a large modern Cuban 

central 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 scientific 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 factories of 

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 process of crushing contributes te success in extract- 

ing the maximum of the sugar content of the canes. In view 

however of the fuel value of the megass, maceration is 

not carried out to such a thorough extent as would destroy 

its value 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 82°65 per cent. of the weight 
of the cane, and the sucrose extraction 9518 per cent. 
of sucrose in cane. Maceration, as referred to above, ‘was 
done to the extent of 29°19 per cent., presumably in propor- 
tion to the whole weight of the diluted juice. The average 
rate of grinding for the crop was 86°22 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 suzar of 
this one Cuban factory is just about equal to the united 
output of Barbados, Antigua, ard 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 fields 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 ont 
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 would_ 
entertain 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 cultivation 
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 cane, 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 Caicos 
Islands for the year 1915, it would appear that the salt 
industry of these islands is in a fairly 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 OF PLANTATION RUBBER. 
The cause of variability or lack of uniformity in the 

quality of Para rubber (Hevea brasiliensis) has been 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 Ayricultural News, Vol. XIV, No. 
338, p. 125 ; No. 348, p. 283; No. 349, p. 295) 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 readers 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 ina paper 
which appeared in the Agricultwral Bulletin of the Feder- 
ated Malay States,for 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 Agrzcul- 
tural News, Vol. XV, No. 382, p. 415, seemed to have 
been obtai:ed regarding the cause of differences in vul- 
canizability, and showing where these differences lie— 
difference in quality 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 of 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 I: 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 the 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 work involved, may be vained 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 smoking; (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 crépe 
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 stated that these show that 
it isin 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. 

GENERAL CONCLUSIONS, 

Spontaneous codgulation 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 acid is Jess 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 tb. per square inch. The rubber 
also vuleanizes fairly rapidly, the average time under the 
conditions of the present series of tests being about seventy 
minutes. 

Crépe rubber invariably takes a much longer time to vul- 
canize (105 to 150 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 times. The mechanical properties of 
erépe rubber after vulcanization are very frequently inferior 
to those of the corresponding plain sheet. 

The ‘over-working’ of the freshly coagulated rubber in 
the preparation of crépe (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 
crépe made by passing through the rough rollers only five or 
seven times. 

Thick crépe rubber, made by rolling together several 
pieces of thin crépe, does not differ from the latter in time of 
vuleanization, and the differences in tensile strength are not 
very marked or constant. Thick crépe, made by rolling out 
the coagulum to the required thickness, usually vuleanizes in 
a shorter time than the corresponding thin crépe. 

Different methods of drying (air-drying at the ordinary 
temperature, drying in hot air, and im 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 preduct. 

The addition of an alkaline solution of creosote to the 
latex before coagulation does not affectin any way the 
properties of the dry sheet rubber. 

Pressing the dry rubber into block or rolling it up with 
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 
by 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 after 
vulcanization. Such rubber loses some proteins on washing. 

ll eS elle 
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In these cases the rapidity of vulcanization 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 7m y:cwo, which contained a very large amount of 
proteins, also hid a very short time of vulcanization. 
Farther 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 suitable 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 pericd 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. 

GRENADA. The Superintendent of Agriculture reports the 
following distribution of plants from the Botanic Station during 
the month of September: cacao 160, limes 4.580, budded 
oranges 39, grafted mangoes 3, various plants 16; in addition, 
451 tb. horse beans 120 2-0z packets 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 of thrips with Black Leaf 40 and 
Bordeaux mixture has been carried out at Grand Bras, 
St. Andrew’s. The question of providing a corn drier and 
granary is under consideration of a special committee of the 
Board of Agriculture. The weather was normal, the rainfall 
ranging from 4°28 to 20°03 inches at the various stations. 

svt. Lucia. During September the following plants 
were distributed: 5,150 lime plants, 47 budded oranges, 
3 grape fruit, 75 Coffea robusta, 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, Curator of the Botanic 
Gardeaos, Tobago, to visit the Government Lime Juice 
Factory to study details of working and management. The 
rainfall at the Botanic Gardens, Castries, was 1246 inches, 

and at the Botanic Station, Choiseul, 13°33 inches. 

srt. 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 
stainer« was energetically carried out. Large areas of cotton 
were almost free so far, of cotton stainers. On two estates 
bush bugs were causing damage to bolls. A small outbreak 

THE AGRICULTURAL NEWS, 34h 

of cotton worm (Ala+ana 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 Experiment Station 9:48 inches. 

Observations ade 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 News, July 15, 1916, reference was. 

made to the results obtained by Dr. George V. Perez, of 
Tenneriffe, in raising hybrid Bougainvillaeas from a cross 
between B. glabra and B. lateritia. The Doctor is 
continuing his experiments, not only in hybridization of 
the different species of this showy plant, but in trying to 
obtain ‘sports’ by rot grafting. te has pnblished a paper 
in La Revue Horticole, June 16, 1917, giving some account 
of his experiments, from which we translate, as likely to be 
of interest to some of our readers. 

He says that in June last year, in digging round 
a specimen of ZB. lateriti+, he cut off portions of the roots, 

20 to 30 centimetres lony, of a diameter of about 2 centi- 

metres. Some of these, planted in pots, produced in about 
three months’ time leif shoots and rootlets. 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 perfectly 
sound, and pieces of detached roots left in the ground 
had begun to sprout after three months of rainless weather. 

Dr. Perez is trying now to obtain sports which may- 
vary in colour and in other charicers. Althouzh he has noc 
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 4. glabra—the bright mauve-coloured variety — 
and of &, lateritia--the brick-red variety, which is rather 
rare in the West Indies—and, having split them lengthwise, 
he hos tied them together as one does in grafting by 
approach. These he has plant-d, trusting to the vitality of 
the roots, and hoping for some decided sports. We shall 
look out for a reports of the results. Perhaps some 
West Indian gardener may be stimulated to make similar 
experiments. 

Dr. Perez has obtained quite distinct hybrids by planting 
seeds obtained from /. /ateritia, which hid evidently been 
fertilized from a plant of B. glabra, growing alongside. He 
thinks that the flowers had been cross-fertilized by visits of 
the sphynx or hawk moth (Protoparce convolvult), which he 
has noticed visiting the flowers at 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-hout falling off, 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 them 
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., cif, and asa 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 frcm 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. 

GEORGIAS AND FLoRIDAS. During the week there has 
been a very general demand, resulting in some orders at 
advancing prices. The limited receipts and offerings 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 high 
prices. 

The market closed strong at quotations, with Factors 
holding still higher, namely, 

GEORGIAS AND FLORIDAS. 

Extra Choice to Fancy 72}¢ =75c., c.i7. 
The exports from Savannah for the week were: to 

Northern Mills 413 bales, Southern Mills 320 bales, and 
from Jacksonville to Northern Mills 557 bales. 

The United States Census -Bureau reports the amount 
of Sea Island cotton ginned to September 25, as follows:— 

South Carolina 67 bales | 
Georgia 9,382 ,, making a total of 18,731 bales 
Florida 9.2825 
against last year 31,260 ,, total crop 113,109 bales 

- 1915.19.094.,, .,,. use sSbiQ78. &, 
ts 1914.13:895.,.- ;. Seeeersbioe 
iH 1913 10,555 ,, i, eeecioy ane 
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 atime without much equipment. Again, although the 
colour, and in some cases the flavour, may be altered, there 

is no loss in the nutiient properties of the food dried. 
Bulletin No. 298 of the Department of Agriculture, 

Commonwealth of Pennsylvania, on the Preservation of 
Foods, by Mrs. E. B, Binz, contains most usé¢ful directions 
for drying as well as canning, Mutatis mutandis, her 

directions seem applicable to West Indian fruits and vege- 
tables, and a résumé 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 in 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 trays 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 product 
must not be allowed to be wetted by rain The trays must 
also be protected by muslin or mosquito net from fruit flies 
which attack all drying fruits in order to deposit their egys, 
and so cause the rotting of the fruit. If the trays can he 
placed where a current 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 percentaye of spoiled bits will be lessened. 

Mrs..Binz shows also how vegetable products may be 
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 No. 841, of 
the United States Agricultural Department, which deals with 
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 lengthwise 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 140° C. for a few 
minutes to guarantee thorough drying. 

The dried products may be stored by placing them in 
light paper bags immediately 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 
fresh ones are employed. 
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GRENADA: REPORT ON THE AGRICULTURAL 
DEPARTMENT, 1916.17. 

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 crops 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 tb. 
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 
909,280 tb. in 1910 to 1,940,965 tb. in 1916, 

The variety of cotton known as Marie Galante is grown 
Jargely in Carriacou, and although the amount produced in 
1916 was somewhat less than 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 also, 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 concentrated juice. 
The lime industry in Grenada and the Grenadines is certainly 
advancing 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 efforts 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 total 
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 oniy 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 in 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 
ensiformis) as a green dressing for cacao plantations seems 
to be well recognized in Grenada, shown by the fact that 
3,391 tb. 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 Mews, 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 cditorial deals with reasons for infertility of 

soil around certain trees. 

Insect Notes on page 346 deal with the pink boll 
worm of cotton, and on page 347 there isa note on 

trapping the black weevil borer of bananas. 

An article on salads and spinach on page 349 

itfords matter of local interest to West Indians. 

Under Plant , Diseases, page 350, the Mycologist’s 
report on a fungus disease of lime trees in Dominica 

13 
is conclude d. 

Correction. 

In arecent issue of this Journal, p. 310, the state- 
ment is made that last season 10 tons of cane were 
taken at Moreland factory in Jamaica to make 1 ton 
of sugar; this is erroneous: the correct figure for this 
period is 9375 tons. The figure formerly given relates 
to Amity Hall factory, which is adjacent. 

The Production of Rubber in Germany from 

Indigenous Weeds. 

Reports haye been frequently heard that synthetic 
rubber is being manutactured 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 vesearch, especially with regard to 
Tithymalus Peplus, a common garden weed in Ger- 
many. It is estimated that, if cultivated, the crop on 
one hectare (about 23 acres) will: produce 43 kilos. 
of rubber and 120 kilos. of fatty substance. Another 
weed, also common, which promises even better 
results, is Huphorbia 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 poisonous, as both these plants are poison- 

ous, and therefore it wovld not be fit for human 
consumption, bunt, perhaps it might be utilized in 
soap making, or for the production of glycerine 
The German expectations in this direction, says the 
India Rubber Journal, tor July 28, 1917, based on even 
so slender a foundation, are so sanguine, that they hope 
to be able to render themselves independent of the 
tropical rubber tregs. 

$< 

Bats as Guardians of Cotton. 

A correspondent from Bahia, Brazil, Mr. George M. 

Chard, commenting on the pamphlet ‘Cotton Culti- 
vation in the West Indies’, No. 74, issued by this 
Department, says: ‘Most of the pests and diseases you 
describe 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, Vol. XIII, No. 311, p.106, 

there was an article giving an account of how colonies 
of bats had been established at San Antonio, Texas, 
for the purpose of 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-eatimg bats, which are perhaps 
even more common with us than the smaller insec- 
tivorous kinds, would be of no use in this. direction. 
So experimenters must carefully select their colonists, 
and not encourage undesirable aliens. 



Vor. XVI. No. 405, 

Plants Poisonous to Live Stock. 
Nature for August 23, 1917, reviews a book by 

‘H.C. Long with the above title. This book deals 
with plants poisonous to live stock 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 poisonous are almost harmless, 
Animals in their natural state appear to avoid these 
poisonous plants, and to be less readily poisoned than 
are domestizated animals. Again, some animals seem 
to havea 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 scareely be persuaded to 
eat on the 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 parts 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 making 
of these articles in the India Rubber Journal, 
August 25,1917. The article referred to says that ‘the 
spinning of glass for commercial uses has developed 
into an important industry in Venice.... The spun glass 
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, 2nd either of the above 
qualities pressed into sheets or pads from }-inch to 
3-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 asa hygienic 
filter. Pa 

‘The processes of manufacture are simple. Solid 
glass rods about 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 of 
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 small electric motor. The hank of thread 
on the wheel, when it has assumed the dimensions 

of a bicycle tyre, is taken off. Separated with the 
fingers it curls and flufts ont like wool, if the thread is 
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a packed in the hank as glase cotton, in the fluff as glass wool, and-in the compressed. form as glass wool or eotton according to the fineness 

sufficiently fine. It is 

of the fibre.’ 

Influence of Limestone on Crop Yield. 
It is generally assumed that burnt or slaked lime is the most efficient form in which to employ. lime for agricultural purposes in applications to the soil. Recent investigations have been made as to. whether finely ground limestone may not be equal, if not superior in value for the purpose to the caustic forms of lime. An account of investigations and experiments in this direction is given by Nicholas Kopilott, Research Fellow, Rutgers College, New Jersey, in Noil Science, July 1917. In the experiments limestone was ground to various degrees of fineness, from passing through a sieve having twenty meshes to the inch to passing through one having 200 meshes to the inch. 
Tt would seem that the following points amongst others, have been established by the experiments: (1) An increase in fineness of division of pulverized 

limestone is responsible for a proportional yield of crop 
on several soil types. (2) There was little choice in 
effect between burnt lime and 200-mesh limestone, 
(3) An increase in fineness of division in pulverized 
limestone increases the activity of the bacteriologicak 
processes of ammonification, nitrification, and nitrogen 
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 factors in the soil. In these respects 200-mesh 
limestone may be regarded as effective as burnt lime. 

How to Keep Coco-nut Butter Firm. 
The Journal of the Jamaica Agricultural Society, 

August 1917, gives directions for the construction of an 
iceless 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 zine 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 down 
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-nut 
butter firm, but for keeping meat, and milk, and 
ordinary butter this refrigerator will be found of service 
in any place where 16 1s difficult’ to obtain‘ ice, 
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INSECT NOTES. 

THE PINK BOLL WORM. 

(Pectinophora |Gelechia] gossypie//a, Saunders.) 

This insect has more than once been the subject of 
articles and brief notes in the pages of the Agricultural 
News, 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 Agricultural Mews, and secondly, 
to refer briefly tothe 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 1915 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 Agricultural Research, Vol. IX, 
No. i0. 

The pink boll worm was first described 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 cotton- 
growing districts of Africa, Asia, Japan, Ceylon, Straits 
Settlements, Philippines, and Hawaiian Islands, and has 
within the last few years hecome established in Brazil and 
Mexico. It is now considered to rank among the half-dozen 
most important insect pests 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 Upper Egypt were attacked by 
it. Maxwell-Lefroy estimated in 191] 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 News of May 19, 1917, in which it was stated 
that up to 1914 this insect was not found to be present in 
3razil, 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 itis doing in other infested countries, in spite of any 
measures which may be taken 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, asis 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 mature, 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 aiter 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, diffused daylight, or artificial light. 
During the day it hides in obscure places, and only becomes 
active at dusk. Experiments have been made to try 
and attract this moth to traplights, but without success, 
‘Strong kerosene and acetylene lamps, placed in a most effect- 
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 attract a single 
individual of Pectinophora gossypiella during many evenings 
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and nights, though efforts were made te disturb and dislodge 
them in the fields by beating and shaking the cotton bushes.’ 
Traplights have been recommended ‘by various investigators 
for use against 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 ih the next issue, 

J.C.H. 

THE BLACK WEEVIL BORER OF 
BANANAS. 

In the memorandum on the black weevil borer of bananas 
(Cosmopolites sordidus) 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 pfove so attractive to the 
weevils that they may congregate i such numbers on the 
material as to make it easy to collect them asa 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 }-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 trial in those islands where this insect 
is known to bea pest, as it may prove to be useful not 
only asa 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 
success in Jamaica, and has already resulted in the produc- 
tion of vigorous and healthy banana plants in what were 
formerly ecnsidered 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, 117, the distri- 
bution of the above insect (Cylas formicarius) was given, and 
reference was made to the fact that this pest has recently 
become established in some listricts 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 (Ipomoea sp.) 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 tubers 
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. 

AGRICULTURAL 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 of 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 case of most of its crops, 
suffices to place it in the front rank of the countries from 
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 expansion consist not only in the increase of the area 
under cultivation, but in the increase 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 224 million acres; the preliminary estimate for this 
last season, 1916-17, was 33 million acres, an increase 
of nearly 50 per cent. The fact thai the fiuctuations 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 11 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 py 
gratifying success.’ 
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GLEANINGS. 
In the grinding season just closed Porto Rico 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, 
pecause it grows up ayain, The Journal of the Jamaica 
Agricultural Society, July 1917, says: ‘We have had Guinea 
corn grazed out by cattle six times, yet it grew up again 
and produced smail heads.’ 

The Demerara Argosy, October 13, 1917, reports the 
prosecution of three farmers for having failed to comply with 
the orders of the Agricultural Board 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 from the West Indies, ranging 
from some of the sedges (Cyperus spp.) to bamboo and wood 
pulp from large forest trees. Perhaps, too, the unutilized 
megass 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 extremely popular, being stout- 
erin growth and containing a higher percentage of sucrose 
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, Ofthe acreage under this crop 159 acres contain 
trees over five years old, 4,115 acres bear trees under five 
years old, end 689 acres have just been planted. The crop 
has a number of serious insect pests and diseases, but provid- 

ed that necessary precaution is taken, and suitable situa- 
tion selected, this crop promises well. (Annual. Report, 
Department of Agriculture, Uganda, 1915.16.) 
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The Tootal Broadhurst Lee Company has decided to set 
aside £10,000 a year for five years for the promotion of 
research and education. According to The 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. (Mature, 
August 23, 1917.) 

According to the Chamber of Commerce Journal, August 
1917, the French Government is encouraging the culti- 
vation of fibre-producing plants in French West Africa. 
The Journal officiel de V Afrique occidentale Francaise states 
that at the request of the Government General an official 
study of the uses of ‘da’ fibre (Hibiscus cannabinus) 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 late 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 icrigation. In some 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 has grown from 178,533 metric tons in 
1911 to 262,840 tons in 1915. (The Journal of the Royal 
Society of Arts, June 22, 1917.) ; 

The resolution 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 Executive 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. W. Gillespie, Mr.'G. M. Frame, Mr. E. A. Robinson, 
and Mr. J. E. Munro, with powers to add to their number, 
(The West India Committee Circular, September 20, 1917.) 

According to the American Consul at Yokohama, 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 mustard 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 15,500 bushels, valued at $30,000: in 1916 it 

was 30,000 bushels, valued at $60,000. (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 trées 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 tb. only of 
fibre is obtained per ton of green leaves, 
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SALADS AND SPINACH. 
As regards 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. Yet 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 
they 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. Care 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, anda 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 (Lepidium 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 virginiacum) 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 oleracus). 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 Seswoiwm 

portulacastrum makes a delicious salad. The early colonists 

in Jamaica made use of this plant according to Sloane, who 

writes of itin his history of Jamaica, published in 1707, 

‘Tis pickled, and eat as English Sampler.’ 

To come now to spinach; the writer of this article has 

never seen the European or American spinach grown success- 

fully in the West Indies, but he knows of excellent 

substitutes. Perhaps the best is the Hast 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 Amarantus viridis 
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 Amartanths 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 Huwolus oleraceus, which is called ‘Lumbo,’ in 
the Virgin Islands. The genus Cle»me 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 Corchorus siliquosus,—makes 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 too 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 quintessence 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 whea locally produced seed continues to be planted, 
that he has successfully overcome this tendency 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 succession 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 appeared in the Agricultural 
Mews, No. 404, October 20, 1917:— 

THE CRITICAL PERIOD IN THE DEVELOPMENT OF YOUNG 

LIME TREES. 

In company with the Curator, I inspected the lime 
experiment plots in the valley behind Morne Bruce. The 
plots atthe head of the valley are at present ina very 
interesting stage. Their histcry is given in the recently 
issued Dominica Report, 1916-17, 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 
some time abandoned. They arespaced 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 asmall quantity of lime, and then of 
organic manure at the rate of 2 Ib. per tree Spraying was 
not resumed. I inspected the plots in March 1916, before 
this treatment had taken effect, 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 health, and have grown 
so rapidly that they are now well ahead of what one expects 
to see in 4-year limes which have had no check at all. 

The result attained 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 referred to above it was pointed 
out that the reason commonly given for the relative freedom 
of citrus trees in Dominica from scale-insect infestation, 
namely, that itis due tothe control exercised by fungi 
parasitic on the insects, does not adequately account for the 
observed facts. 

During the period of severe infestation 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-manure plot, 
which received cultural attention only. In the period of the 
recovery of the infested p!ots there is no reason to bel:eve 
that the conditions were any more favourable to fungus 
control than during their decline. Even in a forest district 
with 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 
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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, remain 
few in number, and do no appreciable harm. The term 
natural resistance may conveniently be used in this 
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 7'ephrosia 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 insects. 
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 the 
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. I[t is clear from 
this experiment, the results of which coincide with general 
experience, that close shelter greatly accelerates growth, 
My opinion is that the increased vigour of the trees so 
attained is in itself a sufficient protection against scale-insect 
infestation. 

The Dominica experiments have confirmed and clarified 
certain conclusions, hitherto based on scattered and some- 
what indefinite observations, concerning the 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 cf bearing, or as it would perhaps be 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 rich 
in humus, the condition does not appear. An abundant 
supply of rain does not in itself prevent its appearance. 

B. The condition can be successfully met, and can 
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 tc the plants. 

(b) By the provision of close lateral shelter. This 
measure greatly forwards the growth of the plants, which at 
the same time remain free from serions 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 
methods (b) and (c) isso greatly superior 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 
each tree a space just sufficient for its full development. 
Removal of the shelter will thus be gradual. 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 requirrd to maintain the vigour of the trees. 

The conclusion drawn from these experiments with 
regard to natural resistance to scale insect infestations are 
applicable to mature trees but under Dominica condittons 
these are rarely severely attacked. — 

MOTOR TRACTORS. 

In view of the present conditions of agriculture, and 
still more perhaps of future conditions when the war is over, 
the following article taken from Occasional Notes, 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, 5. 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 ofa 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 tractors 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 ysed 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 critical 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 exteuded 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 
so thata tractor is produced weighing little over a ton 
with its full complement of oil, etc.; while, on the other 

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 effective 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 inachine, it would appear e-sential that 

the driver should not have to follow and steer it, but that he 
should have a seat on it, with all the controls brought close 

to his hand, and each edpable of easy regulation, In this 
way he should be able to get nearly double the 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 same 
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 superseded 
by the motor tractor; on the other hand, given large field 
and sufficient area to plough, no better work can be done 
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 that 
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 
toa thick paste in steam-heated pans, when it yields an 
annatto paste of greater brilliancy and colour than that 
‘obtained in the usual way. 

The great simplicity of this process would permit of its 
being carried out in places where annatto is grown,’so that the 
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 in 
February this year, suggesting that it might be well to 
submit the idea to the Inventions Board, as of possible use at. 
the present moment. The Department of Scientific and 
Industrial Research was consulted in the matter, and it 
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, and 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 off 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 Te Times for 

August 20, 1917, states that the Union of German Sugar 

Industry has stated to the German Chancellor that the 

Union desires the continuance of the Brussels Convention. 

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 sngar may not permanently 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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M ARKET REPORTS. New York.—Messrs, Gintespiz Bros, & Co., October 

16, 1917. < 

London.—Taz Wesr Inpra Commitree Crecuuar, Cacao—Caracas, 12#c. to 13c.; Grenada, 12$c. to 12$c.; 
September 6, 1917. Trinidad, 12jc. to 15c.; Jamaica, 10gc. to 10sec. 

} Coco-nuts—Jamaica and Trinidad selects, $52°00 to 
ArrowkooTt—5#d. to bid. i F $58-00; culls, $36°00 to $40°00 per M. 
Batata—Block, no quotations; Sheet, 3/9. Corrre—Jamaica, 9}c. to 11c. per tb. 
Brerswax—No quotations. } Gincer—17c. to 20¢e. per tb. 
Cacao—Trinidad, no quotations; Grenada, no quotations; Goat Sxins—Jamaiea, 65c. to 70c.; Antigua and Barbados, 

Jamaica, no quotations. 60c. to 65c.; St. Thomas and St.:Kitts, d5c. vo 60c. 
Corrre—Jamaica, no quotations. per fb. 
Corra—£46. . : Grape Fruit—Jamaica, $3°75 to $4°50 per box. 
Frouit—Bananas, no quotations; Oranges, no quotations. Lues—$4°50 to $6°00 per bri. 
Gincer—Jamaica, no quotations. Mace—38c. to 42c. per th. 
Honrty—Jamaica, no quotations, Noutmrecs—19c. to 20c. 

Linz Juice—Raw, 2/6 to 2/9; concentrated, £30; Otto of OrancEs—$2°'75 to $4:00. 
lime (hand-pressed), 16/- per ft. Pimento—6e. to 6zc. per fb. 

Loewoop—No quotations. Scear—Centrifugals, 96°, 6°90c; Muscovados, 89°, 6°64c.; 
Mace—2/- to 2/3 per th. Molasses, 89°, 5°88c. all duty paid. 
Noutmecs—1s. 
PImMENTO—38d. to 3jd. per Tt. 
Rugpser—Para, fine hard, no quotations; fine soft, no = 

quotations; Castilloa, no quotations. 

erin dedi 2Mcuras Geum m* Grito. Ontdber 18. Barbados.—Messrs. T. S. Garraway & Co., October 

1917 De MEN ithe 

Cacao—Venezuelan, $13°50; Trinidad, $12°75 to $13°25. ARRowROOT—$8'00 per 100 tb. ; 

Coco-nut O1r—No quotations. Cacao—$10°50 to $11°00 per 100 fr. 
Corrrre—Venezuelan, 12c. to l4c. per P. Coco-nuts—$36'00 husked nuts. 
Copra—7je. per Ib. Hay—No quotations. | 
Daat—No quotations. Motasses—No quotations. 

Ontons—$8-00 per 100 ft. Ontons—$9‘00. ; 

Peas, Sprit—$}2-00 to $12°50 per bag. Peas, Sprit—No quotations; Canada, no quotations. 

Porators—English, $4°50 to $5:00 per 100 fr. PotaToEs—$8°25 to $11°20_ 
Rice—Yellow, $10°50 to $11°75; White, $9°25 to 9°50 Rice—Ballam, $10°50 to $11°20 per 180 tb.; Patna, no 

per bag. quotations: Rangoon, no quotations. 

Srear—American crushed, no quotations. Sucar—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 1s. each. Post free, 1s. 2d.; 
Volumes II, III, IV, V, VI, VI, VII, IX, X, XI, XH, XII, XIV and XV:—Price 2s. each; Post free 2s. 8d., where 

complete. (III; 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 infosmation 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’ 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, ]}d. The subscription price, including postage, ia 
2s, 2d per half-year, or 3s. 3d. 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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We are buyers of = 

COTTON SEED 
And we are prepared to buy year after year 

THE WHOLE PRODUCE OF THE 

WEST INDIES. 
—d —_—— 

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 London, 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 possibile 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 
i RY Pl 

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

APPLY {0 LOCAL AGENTS OR DIRECT EQ: 

The Anglo-Continental Guano 
Works, Ltd. 

Dock House, Billiter Street, London, E.C. 

FOR SALE. | ' BORDEAN Mix? ae 
For use in mixing the above, we stock 

A SISAL FACTORY, Bordeaux is recognized as the best mixture for dest roy- 
ing fungous pests on the rind of the cane plant prior to 

Complete, Modern, and in perfect order. | planting. 
For particulars apply to :— Assure a good spring, by using this mixture, 

. . TS bt. : da fi 

Plantageselskabet Dansk Vestindien, ibe obrainc@ 
THE BARBADOS CO-OPERATIVE 

Christiansted, St. Crotx, COTTON FACTORY, LIMITED, 
Smee WHITE PARE, 

Virgin Islands of U.S.A. BRIDGETOWN, BARBADOS. 

Agents. 

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

London: Messrs. Dutau & Co., 37, Soho Square, W. Grenada: Messrs. Tos. Lawton & Co., St. George. 
West Inpra Commirrre, 15, Seething Lane. St. Vincent: Mr. J. D. Bonanix, ‘Times’ Office. 

Barbados: Apvocate Co. Lrp., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Nixzs, Botanic Station. 
Jamaica; THE EpucationsL Suppry Comeany, 16, King Dominica: Mr. J. 8. H. Bripaewarter, Roseaun. 

Street, Kingston. Montserrat: Mr. WW. osson, Botanic Station. 
British Guiana: THe Axkcosy Co,, Lrp., Georgetown. Antigua: Mr. 8. D. Matonsg, St. John’s, 
Trinidad: Messrs. Murr-Marsuaut & Co., Port-of-Spain. St. Kitts: Tae Binte svo Book Suppty Acency, Bassereren, 
Tobago: Mr. C. L. PLAGEMANN, Scarborough. Nevis: Messrs. Howwrt, Bros., Charlestown. 

Canada: Lewis W. Cimmens, 31, Yonge Street, (Royal Bank Building) Toronto. 

Printed at Office of Agricultwral Reporter, 4, High Street, Bridgetown, Barbados 

Barbados Ree James A. Lynch & Co., Ltd., Bridgetown. 
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MAIL, PASSENGER & CARGO SERVICES 

FROM THE 

WEST INDIES 
TO PORTS OF CALL 

THE UNITED KINGDOM Azores. 

Montserrat, Antigua, St. Kitts, 
Bermuda, Halifax, N.S., & St. John (N.B.) 

DEMERARA & PARAMARIBO Grenada & Trinidad. 
i (Trinidad, Puerto Colombia, 

4Cartagena, Colon, Panama, 
|Callao, Iquique, Antofagasta & Valparaiso, 

REGULAR MAIL, PASSENGER AND CARGO SERVICES FROM THE 
UNITED KINGDOM TO 

St. Vincent, St. Lucia, Dominica, 
CANADA 

PANAMA CANAL & PACIFIC PORTS 

BRAZIL, URUGUAY & ARGENTINA 

Via Spain, Portugal, Madeira & St. Vincent 

| REGULAR SAILINGS FROM THE UNITED KINGDOM TO 

MORCCCO, CANARY ISLANDS & MADEIRA, 
t 

STRAITS SETTLEMENTS, HONG-KONG, CHINA s= 

& JAPAN. 

Branches at BARBADOS, Trinidad, Tobago, Demerara, Colon, Jamaica, Antilla, New York, Halifax N.S., Buenos Aires, Santos, Sae Paule 
Rio de Janeiro, Madrid, etc. 
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AN OBJECT LESSON 
IN 

TICK? BRADIGATION 
_ + oO 

FEMALE 

The Mastrations given below, and the accompanying particulars, are taken from an Official publication ef the United States 
Department of Agriculture, Bulletin No. $98, 

: 

oe e——s_—- 

It has bees A case it on 

calculated that ticks may, record of a horse which 

is the course of a yeaf, 
ee died from anemia re- 

deprive an animal of © TICK JNFESTED: BEFORE DIPPING, August 12th, 1911, sling from gross tick 
10% gallons of blood. WEIGHT 730 POUNDS. infestation, and from 

Some ticks absorb as 

much as 2 cc of 

blood each. 

which no less than 

'‘& lbs. of ticks were 

collected. 

i 

THE SAME BEAST TICK FREE: 2 MONTHS AFTER DIPPING, 

October 12th, 1911. WEIGHT 1015 POUNDS. 

The above illustrations afford an example of the benefits afforded by Tick Eradication, The animal shown, when infested with ticks, weighed only 

730 pounds on 12th August, 1911. On this date the beast was completely freed from Ticks by dipping. Two months later (12th October), its weight 

heed) increased to 1015 pounds, the feed in the meantime remaining the same as before. The total gain after being freed from ticks was thas 
285 pounds in 2 months, or a daily average gain of 4} pounds. i ; 

COOPER’S CATTLE TICK DIP WEST INDIAN AGENTS: 
pach ee Set SI RY ar ane NS et a ee 

flav received the official approval ot the following Countries: BY. KITTS: S.L. iorsford & Co. ANTIGUA: Bennett, Br. $00 & Ca. 
, JAMAICA: D. Henderson & Co., Kingston, 

Usion of South Africa, Northern Rhodesia, Brazil, Basutoland, GRENADA: Thomson, Hankey & Co. 

, ~ “ > BARBADOS: Barbados Co-operative Cotton Co., Ltd. 
Nyasaland, Swazil!amd, Southern Rhodesia, Madagascar, BAT AMA SSO RMGIa gains (Nassnie 

British East Africa, German East Africa, Portuguese East Africa, TRINIDAD: T. Geddes Grant, Port of Spain. 

: ‘ u BRITISH GUIANA: Sandbach, Parker & Co. 

Poriuguese West Africa, Egypt, Argentine Republic, Queensland, 8T. VINCENT: Corea & Co., Kingstown. NEVIS: S.D. Malone 

i ~ DANISH WEST INDIES: A. Schmiegelow, St. Croix. 

PED ee New South Wales, MONTSERRAT: W. Liewellyn Wall. DOMINICA: Hon.H, A. Framptem 

Northern Territory of Australia. ST. LUCIA: Barnard Sons & Co., Castries. 

Munufacturers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England. 
KaRCULS: Toremto, Chicago. Sydmey, Melbeurma, Auckland, Buenos Aires, Monte Video, Punta Arenas, East London, Odessa. 
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Interest in Education. Stimulation of 

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: 

‘TI 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 many 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 Bulletin, Vol. I, pp. 77-108 
and pp. 229-66; Vol. II, pp..97-130; Vol. VI, pp. 197- 
233; Vol. VIII, pp. 280-312: Vol. XI, pp. 439-47; 

-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 fullowing 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, 1902-5. 

St. Lucia, 1899, 1900, 1901, 1905, 1909. 

Dominica, 1900, 1901. 

Montserrat, 1900, 1901, 1902, 1906. 

Antigua, 1900-1, 1901-2, 1903-4, 1904-5, 1905-6, 

1906. 

St. Kitts, 1902, 1903. 

‘Tn order to aid the teachers in their work, a small 

tpand-book entitled “Nature Teaching” was prepared, 

with the object of providing a simple outline or scientific 

studies having an agricultural bearing, and at the same 

time indicating various 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, for the 

purpose of assisting in the instruction detailed in the 

syllabus of science and nature study, in the code 

governing the elementary schools of the colony: this 

has been embodied to a large extent in “Nature Teach- 

ing” in connexion with the successive enlargements that 

this work 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” by 

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 agricultural 
labourers 1 is said, therefore teach them to handle the 

fork and the hoe and such hke 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 differerces 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 them, 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 apphances are necessary to 

good teaching: in most country districts in the tropics 
there is no difficulty in gathering from around the school 
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the necessary objects to illustrate practically 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 

consequentiy 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 the 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 something 

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 mine, 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 ke made ina future number of this 

Journal to the work done in connexion with secondary 

schools, and with regard to the teaching of agricultural 

subjects from a technical point of view. 

THE GOVERNMENT EXPERIMENTAL 
ESTATE IN TRINIDAD. 

The Government of Trinidad own and work as an 
Experiment Station, under the control of the Agricultural 
Department, the River estate, in the Diego Martin district. 
On the occasion of a visit to the estate by the Sangre Grande 
District Agricultural Society, Mr. W. G. Freeman, the A-ting 
Director of Agriculture, gave a résumé of the history and 
present position of this Government property. The Port-of- 
Spain (ruzette 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 1897 for £4,629, and had since spent large sums 
on improvements, which made up a total capital expenditure 
of £11,274. The present position of the estate was that it 
had paid back to the Government the whole amount spent 
on its purchase, andit hada 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 £25,000. 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 River estate had its labour difficulties as 
the other estates, but it was helped to a certain extent by the 
work of the boys of the Reformatory, which, he was glad to 
say, was generally speaking, 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 the 

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 some 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 purposes; and pods from these 

selected trees were also sold to planters. Seedlings might 
not always turn out like their parents, because there was the 
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 accidental 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 experiments, and from general 
results at present it was gathered that bigger yields were got 

from manured than from control plots. But on the question 
of manures, the ordinary planter had also to consider 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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Se ee ee 

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 Basscterre 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 calculated to be of much 

interest and value to those concerned with the manufacture 

of West Indian sugar. 
The Antigua factory manufactured 11,705 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 I] 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 ITI. 

TABLE I. 

Gunthorpe’s, | Basseterre, | 
Antigua. St. Kitts. 

Care crushed, tons 102,601 97,372 

Juice ‘diluted’ 90,876 89,653 

\Juice ‘undiluted’ 74,170 75,037 

Juice expressed per 100 parts | 

of juice in cane: or sucrose | ae f 

extracted per 100 sucrose ee oes 

in cane 
Sucrose in juice, tons 12,379 12,307 

Commercial sugar made, tons 11,705 11,843 

Purity diluted juice 84:78 85°50 

Sucrose in 100 cane 12°97 13:39 

Fibre in 100 cane 17:43 14°37 

Sucrose in 100 megass 2°66 2°60 

Juice in megass per 100 fibre 31:0 31:7 

Juice lost per 100 cane 541 4:55 

Recovery commercial sugar on | : A: 

100 sucrose in juice S| 9£6 962 
, ( Recovery of sucrose on 100) 90:87 93:24 

sucrose in juice ! 

Commercial sugar made per| evAe is 

100 sucrose in cane | 87°95 90°84 | 

Calculated to 96° sugar 88°04 90°71 | 
Pe c ie OM) 
Sucrose in above |\er 100)| 84-52 87-08 | 

sucrose in cane 
Tons cane per ton commer- | 876 8-22 

cial sugar 
Polarization, sugar made 96°10 95°85 

Molasses, Imperial gallons 619,515 — 

Molasses, per ton of sugar 53°0 — 

— 

_ TABLE IL 

Gunthorpe’s, | Basseterre, 
Per 100 PARTS OF CANE. Antigua. St. Kitts. 

‘Sucrose recovered in sugar 10°96 11°66 
‘Sucrose lost in megass 90 “75 
‘Sucrose lost in press cake ‘O07 ‘06 
‘Sucrose lost in molasses and 4 : 

| unrecorded \ 1:04 92 

| 
12:97 13:39 

Per 100 parts or eS eee 
SUCROSE IN CANE. | 

Sucrose recovered in sugar 84°52 87:08 
Sucrose lost in megass 6:97 5:60 
Sucrose lost in press cake 310) “41 
Sucrose lost in molasses and)\ she 

unrecorded Ji sor 6-91 

TABLE IIL. 

CoMPOSITION OF CANE. 

Antigua. St. Kitts. 
Sucrose 12:79 13:39 

Glucose 1°00 ‘76 

Non sugar 1:36 164 
Fibre 17°45 14:37 
Water 67-42 69°54 

100:00 100-00 

The character of the work done may best be appreciated 
by comparison with the work done in the best factories in 
other countries. The principal factor in determining the 
work of the factory is the efficiency of the mills. Guntborpe’s 
mills extracted 93:03 per cent. of the sucrose in the cane 
and Basseterre 94°4. It is stated that the average work 
of the mills in Java in 1915 is represented by an extrac- 
tion of 902 per cent. of the sucrose in the canes, while in 
Cuba the average is stated to be about 91 to 92 per cent. 
What is possibly the most efficient mill there is stated to 
have secured 94°68 per cent. of the sucrose in the cane in 
1915. The mill work in Hawaii is probably the most effi- 
cient in the world; in 1914 the average percentage of sucrose 
extracted is stated to have been 95:4, whilein 1915 the 
range reported from forty-three factories was from 90°5 to 
97°68: this latter figure probably represents the high-water- 
mark attained so far in mill work. 

It is a point to remember that the extraction of sucrose 
from the cane is influenced by the amount of fibre that the 
cane contains, though the disability of high fibre content is 
now largely met by the judicious employment of maceration 
water. In Hawaii the amount of fibre in the cane averages 
about 10 per cent.; the canes dealt with at the factory referred 
to as recovering 97°68 per cent. had a fibre content of 12:15 
per cent. In Cuba the fibre content varies from about 10 
to 14 per cent. In Java it averaged 13:14 in 1916. It 
will be observed that the mills at Antigua and St. Kitts were 
at a disadvantage in this respect, and abnormally so in the 
case of Gunthorpe’s. 

The recovery of sucrose from the sucrose in the juice 
that is to say, the work of the factories subsequent to the 
mills, was good at St. Kitts, being 92°24 per cent.; it was less 
efficient at Antigua, where it was 90°87; the juice at this 
factory presented difficulties in working. 
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The recovery ir the form of sucrose in the sugar sold 
was at Antigua 84°52 per cent., at St. Kitts 87:04. The 
figure for St. Kitts is extremely good, and that at Antigua 
satisfactory. The range in 19!5 for the two principal 
factories in Cuba was from 78°3 to 84°59. 

It is interesting to note, thouvh this point has not the 
importance often attached to it, that Gunthorpe’s factory 
in this season took 8°76 tons of cane per ton of commercial 
sugar, and Basseterre 8°22. In Hawaii the average in 19'5 
was 8°14 tons; in Cuba 868 tons. 

The foregoing survey of the work of the past season 
shows that the character of the work- at Antigua and St. 
Kitts, concerning which comparisons were made last year 
in this Journal (Vol. XVI. p. 356, 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 85°59. 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 them. In any case a high 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 26, respectively :— 

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, except in a very 
limited way. 

Most of the refiners have withdrawn from the market, 
and there are now only, two local refiners who are still 
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 
behind on city, and two weeks on country orders. Tour of the 
largest refiners have closed down on account of the scarcity 
of raws, although they will reopen should they obtain 
sufficient quantities to warrant their operations 

Ox 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 quotation still remains at 5£c per.db.c. & f., equal to 
6:90c. per tb. duty paid. Within the past day or two some 
2,500 tons of Philippine centrifugals afloat, and in transit by 
rail, have been sold at 6°90c. per fb. basis 96° ci.f., and 
7,000 tons of low grade Philippine sugar at 5:75c. per b., 
basis 88° cif. New York. 

It is also reported that business has been concluded for 
100,000 tons Lonisiana raw sugars between the Louisiana 
planters and the Food Administration, on the basis of 6:35c. 
per fh. basis 96° f.0.b. New Orleans. All Centrals have now 
stopped grinding in Cuba, and advices from there report the 
weather is favourable for the growing crop. 

Receipts to the Atlantic ports for the week were 12,710 

ions against meltings of 25,000 tons, 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 26¢,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 Commission in 
Washington has thought it advisable to discontinue selling to 
confectioners, and syrup and cordial manufacturers, statin; 
further that they probibly will be licensed shortly, and their 
business reduced to a minimum. Ki 

Since writing the foregoiny, it is reported that the 
Sugar Commission at Washington has finally concluded to 
allow confectioners to have 50 per cent. of their former 
sngar requirements until January 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 351 of the present Volume. 

Information has lately been received at this Office 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 plouzhs built by the first people in this 
country (England) to devote serious attention to this type of 
machine. The weight of the machine being nearly balanced 
on the front axle, the ploughman (who walks behind and 
holds the handes as with an ordinary horse plough) is able 

to lift the plough clear of the ground for turning at the 

headlands [It is British 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 necessary. 

Wheels —2 feet 9 inches by 7 inches face. 

Weight —Including double furrow plough, approximately 

20cwt. 
Dimensions—Over-all length, 12 feet 6 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 cultivation of cotton or onions. Such soils as those 

of St. Kitts and St. Vincent, for instance, seem to be capable 

of being cultivated successfully by a light motor of this type. 

Full informition can be obtained from the manufacturers, 

Wyles Motor Plovghs Ltd: 5 Carr Street, Manchester, 

DEPARTMENT NEWS. 

Dr. J. C. Hutson, B.A., Ph.D., Entomologist on the 

staff of the Imperial Department of Agriculture, left 

Barbados on Octob-r 31 for St. Vincent for en tomolo- 

gical studies. He is expected to remain in that island 

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, 1917,-is as follows:— 

ISLANDS. The receipts of the week were larger, and 
admitted of the Factors having better offerings. There was 
only a limited demand, and with a quiet market there was 
more disposition to 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. cif. 

GEORGIAS AND FLORIDAS. 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 68c., taking such offerings as were seeking sale. 
Towards the close of the week there was less disposition to 
sel], 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 
freight 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.if. 

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. 

oRoP 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. 

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. 

WEST 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 the 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, as 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 
tof{the French Sudan. In the season 1915-16 the usual] 

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 transport 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 that formerly received. The Resident concludes 
that the growing of cotton has received a preat stimnlus in 
all the eastern half of the Province, and states that up to 
the time of his report the rains had been unusually good. 

The purchases of cotton in Lagos to August 31, 
amounted to 7,703 bales, as compared 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 |0,522 bales 
to August 51 last year, and 531 bales in 1915. 

NYASALAND. It was reported 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 that 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 dealng with Nyasaland cotton during 
the present season. 

DOWN THE ISLANDS. 

ITEMS OF LOCAL INTEREST. 
rToRTOLA. During the month of September the following 

plants and seeds were distribated from the Botanic Gardens: 
sweet potato cuttings, 500; cabbage plants, 12; cotton seed, 
144. The condition of the cotton and food crops in the 
island, Mr. W. ©. Fishlock, the Curator, reports to be im- 
proving, the weather 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 12c, 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 4:90 inches, the average for the same month 
for the previous sixteen years. 

BARBUDA. From a report by Mr. C. A. Gomez, Agricul- 
tural Instructor, forwarded to this Office by Mr. A. E. Collens, 
Acting Superintendent of Agriculture, Antigua, the following 
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 clean of weeds and grass, and supplying dead holes, 
comprised the chief activities during the month. In the early 
part of September about 10 acres of cotton were planted, 
and notwithstanding the poor rainfall, very fair germination 
was obtained. At the time of writing the Government's 
cotton crop presented a five appearance, and the prospects of 
a good return are very hopeful. No insect pests of cotton 
have been reported, but towards the end of the month 
the presence of internal boll disease was discover.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 Ib. cotton seed. In 
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regard to the results obtained with plot experiments, atten- 
tion is directed to two ;',-acre plots of corn, each of which 
gave a yield of 200 bb. 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 3-4 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’ plets 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 progress, and devoted much time to 
investigating the more important features of the island’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 the 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 last 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 sea-board 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 tillaze, and 

there has been a regular supply of 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 

sufficient labour or to the difficulty of finding material. We 

believe in scattering new mould on the brows 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 condition 

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 

becn sufficiently exposed. ‘ 

Cane disease 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 this 

serve asa 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 is 
eagerly awaited. Twice, nay, three times the amount 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 offering them for sale at remunerative prices, 
but planters in general this year have a fair supply of the 
varieties they intend 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 set-back. 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. In 
some fields of 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 nourishment. 

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 bh. 
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 weather 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 $2:00 per 
100 tb. The early yam crop will bea very moderate one, 
but the Lisbon yam crop promisis 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 patts 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 stay-at-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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The Corn Production Bill has b-en one of the most 

The follow- 
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The Corn Production Bill. 

t important pieces of business to which the British 
£DITORIAL NOTICES. Parliament has put its hand this session. 

ing are the chief provisions of the Bill to which the 
Royal assent was given on August 21:— 

HEAD OFFICE — BarBabos. 

Letters and matter for publication, as well as all 
Specimens for naming, should be addressed to the 
‘Commissioner, Imperial Department of Agriculture 
Barbados. 

All applications for copies of the ‘Agricultural 
News’ and other Departmental publications, should be 
addressed to the Agents, and not to the Department. 

The complete list of Agents will be found on 
page 4 of the cover. 

Imperial Commissioner of SirFrancis Watts, K.C.M.G., 
Agriculture for the West Indies D.Sceg, F.1.C., F.C.S. 

SCIENTIFIC STAFF. 

-Sientific Assistant and ( W. R. Dunlop.* 
Assistant Editor (Rev. C. H. Branch, B.A. 

{H. A. Ballou, M.Sc.t 
(SATEEN 1JG: Hatsen, B.A., PhD: 
Mycologist W. Nowell, D.I.C. 

CLERICAL STAFF, 

‘Chief Clerk A. G. Howell. 
(L. A. Corbin. 

, P. Taylor.* 
K. R. C. Foster. 

Miss B. Robinson. 
Miss W. Ellis. 

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

‘Clerical Assistants 

‘Typist 
Assistant Typist 
Assistant for Publications 

*Secunded for Military Service. 

+Seconded for Duty in Egypt. 
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NOTES AND COMMENTS. 

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 356 there is a review of the work of two 

sugar factories in the Leeward Islands for the season 
just ended, which will be found interesting and valuable 
tor its statistical comparisons. 

Insect Notes on page 362 describe the pink boll 
worm of cotton, fortunately not yet introduced into the 
West Indies. 

(1) Minimum prices for wheat and oats are fixed 
for six years. 

(2) Agricultural workmen are guaranteed a mini- 
mum wage of 25s. a week. 

(3) Rents are not to be raised in consequence of 
the passing of the Acr. 

(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 United Kingdom. 

EEE 

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. 

Experimental Production of Oil from Rubber 
Seeds. 

The Bowrd of Trade Journal, August 2, 1917 
has a note on the above subject which we quote lelow: 
If successful, a new source of oil supply will be found 
and an increase in the profits from rubber plantations 
will doubtless accrue. 

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 the Federated 
Malay States in 1916, the Diréctor of Agriculture 
states that with the co-operation of a number of estate 
owners near Knala Lumpur, who supplied seed at the 
cost of collection and packing, shipments aggregating 
25 tons were sent toa Hull firm of oil seed ernshers, 
who have undertaken to advise on the economic possi- 
bilities of the oil, and as tothe 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 States. The oil would be shipped to the United 
Kingdom, the residue being used locally for cattle 
feeding or agricultural purposes. In order to test 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 erushings on a commercial scale in the 
course of the present year. Investigations as to the 
etfect of prolonged storage on the oil content, and on the 
acidity of the seed are also being made by the Depart- 
ment. 

a 

Banana Fibre for Bag Making. 

The Chamber of Commerce 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 
eontaimers for raw sugar. Ever since bags have been 
used by the Hawaiian sugar planters in exporting the 
yaw product from the islands to the mainland of the 
United States, the Hindu bags, which are made to 
contain 125 fb. 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 
asa 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 found that a large 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 years 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 completed their inquiries, are satisfied that the 

industry will be established in Honolulu,’ 

Red Pepper Trade of South India. 7 
According to an article in the Journal of tlé—~« 

Society 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, 1916, amounted to 8,050,911 tb., 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. 
OE 

Prices of Essential Oils. 
The Perfumery and Essential Oil Record, for 

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 trade with. 
the enemy, and shortage of freight carriers. 

Taking West Indian essential oils alphabetically, 
it is noticeable that the price of bay oil fluctuated~ 
very much. In July 1914, it fetched in London 10s. 
per ib. rising to 12s. in August, and declining to 
10s. 6d. by the end of the year. It then rose to L5s. 
in 1915, and after some minor fluctuations in 1916 
settled down to 12s. Gd. 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 5s. 9d. per tb., while hand-pressed oil was 
fetching 11s. Reduced shipments caused a shortage 
in the market in 1915, especially of distilled oil, the 
price of which rose to 9s. per th., while that of the hand- 
pressed article fell to 9s. Gd. Subsequently however, 
the price of the latter rose to a very high figure, and 
if remains at 16s. per tb., the distilled oil now fetching 8s. 

Orange oil, which is produced to some extent in 
Jamaica and Dominica has shared in the rise of price, 
having gone up from 8s. per fh. in 1914 to 11s. at the 
present time. 

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 Caruwm copticwm 
or ajowan. Experiments are being conducted on this 
plant in several Experiment Stations of these islands 
with a view toascertaining its suitability for cultivation 
in the West Indies. This article has risen enormously 
in price, for whereasit was only 9s. per fb. in July 
1914, it rose in August to 25s., and fetches 48s. at the 
present time. 
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INSECT NOTES. 

THE PINK BOLL WORM. 

In the last number of the Agricultural News 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 itis proposed 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 measures in countries as yet 
uninfested by Pectinophora gossypiella. 

THE LARVA 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 bollsin the field, it will live 
much longer. In one experiment, heavily infested, ungin- 
ned seeds were baled under strong pressure into small 
trial bales (24 by 12 by 18 inches) in September 1915, 
and placed in dry rearing boxes 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. 
ixperiments 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 pill-box 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 ext 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 eventually cut its way through the 
covering of the bale, but will not normally pupate within 
the hole in the covering. Such a larva will seek a suitable 

LONGEVITY OF 

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 (Pectinophora 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 impertant agent in the dispersion of this insect, 
when he imports cotton seed or baked 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, thug 
spreading the area of infestation in Mexico. In the course 
of this article Mr. Houston, Secretary of Agriculture in the 
United States, also mentions the establishment of a cotton 

seed oil mill in a town on the Mexican-United States border, 
to which large quantities of seed infested by the worms are 

being moved, and states that moths have been emerging 

from the seed stored at this border town within a few miles 
of Texas cotton fields. The infestation of the Texas cotton 
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. D. 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 was 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 beconte 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 followmg: — 

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 world’s produc- 
tion of that year, reckoning the latter at 290,000 tons. Brazil 
is the second largest producer of cacao, with abont 16 
per cent. of the total, and is followed by Ecuador (11 per 
cent.), San Thomé (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. 

WORLD’S PRODUCTION oF Cacao, 1915. 

Production P 
ercentage. 

or export. 

BrirvisH. ° Tons. 

Gold Coast 77,278 26:6 
Trinidad 24,145 83 
Nigeria 9,100 31 
Grenada 6,020 21 
Jamaica 3,424 12 
Ceylon 3,500 1:2 
St. Lucia 924 0:3 
Dominica 540 0:2 | 

Total British 124,931 43:0 
ol ere | 

FOREIGN. | 

Brazil 46,260 15°9 
Ecuador 32,834 11:3 
San Thomé 29.598 10:2 | 

} San Domingo 23,389 | 8:0 | 
Venezuela 12/250 | 4°2 | 

Fernando Po 3,710 13 
Cameroon 2,250 08 | 
Haiti 2,028 07 
Other (estimated) 13,500 46 | 

Total foreign 165,819 | 570 | 

Grand total 290,750 100:0 | 

Exports of cacao from the Gold Coast in 19 6 were 
72,062 tons, valued at £3,845,887. Cacao growing in the 
Gold Coast is carried on exclusively by native farmers, to 
whom advice and assistance are given by officials of the 
Department of Agriculture. The fortunes of the majority of 
the inhabitants of the Gold Coast are bound up with the pros- 
perity of the cacao industry, and for this reason the difficulty 
of inducing the native farmer to give proper attention to the 

cleanliness and cultivation of his farm, the prevention of 
plant diseases, and the control of pests, is the cause of some 
anxiety tothe Government and its agricultural advisers. 
Cacao cultivation is extending in Ashanti, and is a growing 
industry in Southern Nigeria, whence the exports in 1915 
were 9,100 tons. Cacao has also been planted by the native, 

in the Northern Sherbro district of Sierra Leone, and there 
are indications of the development of an important industry. 

Cacao cultivation has extended of late years in Trinidad, 
and offers a good prospect to ‘the small capitalist who 
desires to take up planting. Prices for cacao fluctuate, 
but there was a fair margin of profit when prices were 
far below the present high market quotations. The 
exports of cacao from Trinidad and Tobago in 1915 were 
24,145 tons. Half the cacao exported from Trinidad goes 
to the United States. Grenada is second in importance in 
the British West Indies in cicao production, and the island’s 
output in 1915 was 6,020 tons, valued at £402,394. The 
area planted with cacao does not extend. 

Cacao is taking a leading place amongst the exports 
from Jamaica, and efforts are being made to encourage the 
industry. The area under cacao is about 11,500 acres, and 

the exports in 1915 were 3,424 tons, with an average value 
of 59s. 8d. per ewt. From St. Lucia the exports in 1915-16 
were 924 tons, valued at £51,495. The output here shows 
a very satisfactory increase, due partly to extension of the 
area planted, and partly to improved methods of cultivation. 
Remarkable results have followed careful drainage and the 
application of lime. There has been a distinct falling off in 
the output of cacao in Dominica, the exports in 1915 being 
540 tons, as against 594 tons in 1912. 

THE SICILIAN LEMON INDUSTRY, 

From time immemorial the cultivation of lemons has 
been an important industry in Sicily, but in the last twenty 
years it has considerably progressed. It was estimated that 
in 1898 there were 6,000,000 lemon trees in Sicily. From 
calculations based on the production and the acreage under 
cultivation in 1915, it is probable that there are now between 

11,000,000 and 12,000,000 trees. According to statistics 
for June 1916, there were 88,797 acres planted in citrus 
trees, the larger proportion being lemons. The production 
of lemons alone in all Italy for 1915 was 534,300 tons The 
Journal of the Royal Society of Arts, June 1, 1917, gives an 
account of the trade methods of the Sicilian lemon industry. 
As a rule the grower sells his lemons on the tree to a shipper 
or buyer for a factory. There is no organization of the 
proprietors, and each one sells when and where he deems best. 
The shippers as a rule buy a whole orchard at so much 
a thousand, and then gather the crop as they think opportune. 

In general, when the shipper buys a crop he pays one- 
third of the price at the time of making the contract, one- 
third at the time the gathering is begun, and the remainder 
when the gathering is completed. 

Efforts have been made at times to form a combination 
of the shippers in Sicily, and to establish the business on 
a firm basis, but these have always resulted in failure. Some 
of the exporters have desired to sell the fruit on order, but 
there are too many small shippers engaged in the business 
to form an effectual combination, 

There is an association of fruit exporters, known as Lega 
Agrumaria, to which a majority of the shippers belong, but 
this has never changed the methods of the lemon business. 
It protects the shippers in various ways, however, and looks 
after their interest. 

There is little difference in the packing for different 
countries, except that the English market takes a large sized 
case as well as one of the regular size. Also the English 
market prefers large sized lemons, whereas the small fruit 
is preferred by the American market. The Russian market 
requires a medium sized fruit, but of the best quality, 
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GLEANINGS. 

Few West Indians realize that tea is produced in the 
West Indies, yet, according to The Times Trade Supplement, 
September 1917, the exports of tea from Jamaica in 1915 
were 20,552 tb., valued at £1,343. 

The Vorce, of St. Lucia, October 6, 1917, comments 
upon the difficulty local tanners are experiencing in obtaining 
skins for the manufacture of Jeather, 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 Port-ofSpain Gazette, October 20, 
1917, froghoppers have made their presence felt in Trinidad, 
but measures are being taken to control the insect by means 
of the parasitic muscardine 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 s!augh- 
tered and used for food shall not exceed 6c. per lb. (The 
St. Vincent Sentry, October 26,1917.) 

A company has recently been formed in Curacao, 
Dutch 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 gooddeal in cost of freight. (Zhe Trade 

Supplement, August 1917.) 
Times 

According to the Indian Rubber World (New 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 $77,115,135 in the 
same period of 1916. The shipment of rubber was valued at 
$31,447,629, being actually 40 per cent. of the total exports 
from London to the United 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 raised in Trinidad. 
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, it was probable that by raising seedlings locally, 
canes more suited to local conditions might be obtained. 
(The Port-of-Spain Gazette, October 20, 1917.) 
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Besides the shipment to the United States from 
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 24, 1917.) 

It will probably surprise many people 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 Rico Experiment 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 LO bb. per tree, a gain of 30 percent. in 
the yield of nuts was obtained, and with 20 fb. per tree, 
a gain of nearly 60 per cent. above that from the unmanured 
control plot. 

Nine thousand motor tractors have been ordered by 
the Food Production Department to carry through the 
scheme to add 2,000,000 acres to the arable land of the 
country in time for the harvest of next year. Upto the 
present neariy 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 widely 
cultivated food crops of the tropics, Dominica possesses three 
wild plants which yield tubers of good nutritious quality. 
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 Biba-ou-lé; 
and (3) a food-plant, the ‘Tupee tambon’ (Calathea Allouya). 

A number of maize experiments, both for green fodder 
and grain produce, are conducted under the supervision of 
the Department of Agriculture, New South Wales. 
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 yield on 
one station of 691 bushels 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 
of 93% bushels per acre, and in the other case of 60 bushels 
per acre. (Report of the Department of Agriculture, New 
South Wales, for the year ended June 30, 1916.) 

Some 
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ANTIGUA ONION GROWERS’ 
ASSOCIATION. 

From the report of the work of this Association for the 
year 1916-17 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 co-operation on 
sound lines. Weare glad 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 lc. per tb. 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 bb. 

The total number of crates shipped by the Association 
was 5,664 as against 5,353 in 1915-16, 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 York, Trinidad, Martinique, Demerara, Canada, 
Barbados, St. Lucia, Grenada, and St. Vincent. 

The advertising campaign which was begun in 1915 
apparently bore good results, for 734 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 9s., 
or at the rate of 294c. per 100 tb. of onions delivered. 
In 1915-16 the bonus paid amounted to 88e. per 100 bb. 
of onions delivered, and in 1914-15 the bonus was 51! 4c. 

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 island 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 difficulties 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. 
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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. - 
Hitcheock and Agnes Chase, Agrostologists attached to the 
United States Department of Agriculture. 

The paper in question brings together in a convenient 
form the knowledge of the grass 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 110 
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 (dnacardium 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 cr 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, affords 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 ewt. 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 fcr 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 pnt 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 interesting and charming acconnt of a visit 

paid to the United States in 1913, M. Paul Marchal, 

Director cf the Entomological Department of the French 

Ministry of Agriculture, brings vividly before his readers in 

Volume IIL of Annales du Service des Epiphyves, 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 
and 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 hands of the 
American scientists has proved brilliantly successful in several 
instances. One need only mention the successful introduc- 
tion of a small Australian beetle (Vovius cardinalis) which 
preys upon a scale insect of orange trees (Icerya Purchast). 
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 home than 
in their original habitat, there is reason to think that these 
pests have been introduced without the parasites or natural 
enemies which limit their increase 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 doubtless 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 agriculturist by means of parasites has had its greatest 
development in America. 

Predatory or parasitic insects are not the only natural 
sents which it has been sought to employ in the struggle 

.gainst harmful insects. Great hopes in fact have been 
iaded on the artificial dissemination of diseases caused by 

which live on insects, and by microbes. In America f o} 
pur si 

numerous researches have been made particularly with respect 
to fungi which live on insects. Certain fungi play a great 
part in restraining the increase of scale insects, as for instance, 
Sphaerostilbe coccophila, which exercises in Florida such an 
efficacious control over the purple scale (Mytilaspis Beckit) that 
orange planters only emp!oy 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 Aschersonia 
and Aegeri/a in limiting the spread of Alewrodes citri, one 
of the most troublesome pests of citrus plantations. Those 
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 results 
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 which 
there is no means of control. 

It seems to be proved from the experiments in Florida 
that it is quite possible to create new centres from which the 
distribution of such parasitic fungias Aschersonva and Aegerita 
may take place. The question, however, as to whether these 
fungi can be increased in orchards where they already 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 naturally, it is nut profitable 
to spend labour and time in endeavonring 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 ot 
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 ciuse the fungus to 
exercise its maximum effect. If, on the contrary, external 
conditions are unfavourable, the spores artificially dissemin- 
ated will germinate no more numerously than those present 
naturally, and no added increase will result. 

With regard to burrowing insects, the qnestion is just 
as much undetermined. New experiments are reqnired in 
the direction of ascertaining whether it will be possible to 
combat them by means of parasitic fungi. Experiments 
being conducted on species of Lachnosterna 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 diseases caused by malignant bacteria, and 
kindred organisms. It would seem that insect mortality 
caused by sich organisms only becomes serious and epidemic 
when external conditions become unfavourable to the life of 
the insect, so that experiments in artificial dissemination of 

———s 
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such bacteria in order to control inscet 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 show 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 
destructive 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 globuliferum in Grenada, the 
above considerations may conduce to a hopeful patience. 

RECIPES FOR COOKING HORSE BEANS. 

The value of the horse beans (Canavalia ensiformis and 
C. gladiata) as food for human consumption has been severa! 
times pointed out in the pages of this Journal, see for 
instance, Vol. XV, p. 158. Two recipes for preparing them 
for the table, givenin 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 boiliny, 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 water, 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 
wholesomeness 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 of Agriculture, Trinidad and 
Tobago, Vol. XVI, Part 2. 
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WEST INDIAN PRODUCTS. 

DRUGS AND SPICES ON THE LONDON 
MARKET. 

Mr. J. R. Jackson, A.LS., 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. 

GINGER. 

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 ewt. 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 on 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 ewt.; of brown rough Calicut 172 packages were held 
at 65s., and some 130 bags of wormy Sierra Leone at 52s. 6d. 
to 57s. 6d. Some 60 bags of limed Japanese were also held 
at 47s. 6d. 

SARSAPARILLA. 

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. 92. per tb. for fair rolled. None of the 
Honduras was sold, being held at 3s. per ib. Of the 
Mexican, 19 bales were sold, 1s. 8d. being paid for sound, and 
ls. 4d. for slightly damaged. 

CITRIC ACID, CASIA FISTULA, LIME JUICE, LIME OIL, PIMENTO, 

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 3s. 2d. per tb., but at the end of the 
month it again rose to 3s. 5d. At the beginning of the 
month Cassia Fistula pods were stated to be in small 
demand, with a limited supply at 60s. per ecwt. 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 Ib, and hand-pressed 
14s, At the beginning of the month pimento was quoted 
at 3d. per fb., but before the end of the month 4d. was 

being asked. The large consignment of 137 packages of 
tamarinds from Madras was offered on the 20th of the 
month but failed to find a purchaser. 
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London.—THe Wesr Inp1a CommiTreE CIRCULAR, 
September 20, 1917. 

ArRowRoot—5id. to bid. 
Batata—Block, 3/2; Sheet, 3/9 to 3/113. 
Brrswax—No quotations. 
Cacao—Trinidad, no quotations; Grenada, 86/6 to 87/-; 

Jamaica, 80/- to 86/-. 
Corrre—Jamaica, no quotations. 
Copra—£46. 
Fruir—Bananas, no quotations; Oranges, no quotations. 
GineeR—Jamaica, no quotations. 
Honey—Jamaica, 80/- to 90/- per cwt. 
Lime Juice—Raw, 2/- to 3/-; concentrated, £30; Otto of 

lime (hand-pressed), 16/- per It. 
Loewoop—No quotations, 
Mace—No quotations. 
Nurmecs—No quotations. 
Pimento—3jd. to 4d. per tt. 
Rusper—Para, fine hard, 3/24; fine soft, no quotations; 

Castilloa, no quotations. 

Trinidad.—Messrs. Gorpon, Grant & Co., October 18, 
1917. 

Cacao—Venezuelan, $13 50; Trinidad, $12°75 to $13°25. 
Coco-nut O11—No quotations. 
Corree—Venezuelan, 12c. to 14c. per ft. 
Copra—7je. per Ib. 
Duat—No quotations. 
Ontons—$8-00 per 100 fh. 
Peas, Sprit—$12-00 to $12°50 per bag. 
Potators—English, $4°50 to $5°00 per 100 ik. 
Ricr—Yellow, $10°50 to $11°75; White, $9°25 to 9°50 

per bag. 
Scear—American crushed, no quotations. 
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New York.—Messrs, Gmesprz Bros, & Co., October 

31, 1917, 

Cacao—Caracas, 12#c. to 13c.; Grenada, 12jc. to 12s¢.; 
Trinidad, 12$c. to 13c.; Jamaica, 9$c. to 10$c. 

Coco-nuts—Jamaica and Trinidad selects, $58°00 to 
$60°00; culls, $38°00 to $40°00 per M. 

Corrrr—Jamaica, 9c. to lle. per tb. . 
GincER—l6c. to 20c. per tb. 
Goat Sxins—Jamaieca, 75c.; Antigua and Barbados, 63c. to 

70c.; St. Thomas and St. Kitts, 60c. tu 75c. per th. 
Grape Fruit—Jamaica, $2°75 to $3°60 per box. 
Limes—$4°50 per bri. 
Mace—38c. to 42c. per th. 
UTMEGS— 8c. to 19c. 
BANGES—$2°75 to $400. 

Pimento—6c. to 6c. per fb. 
Sucar—Centrifugals, 96°, 6°90c; Muscovados, 89°, 6°64¢.; 

Molasses, 89°, 5°75c. all duty paid. 

Barbados.—Messrs. T. S. Garraway & Co., October 

30, 1917. 

ArrowKoot—$8‘00 per 100 th. 
Cacao—$11°00 per 100 th. 
Coco-nuts—$36'00 husked nuts. 
Hay—No quotations. 
Mo xasses—No quotations. 
Ontons—$12 (4). 
Pras, Sprit—No quotations; Canada, no quotations. 
Potators—$6°75. 
Rice—Ballam, $10-00 to $10°80 ‘per 180 tbh.; Patna, no 

quotations: Rangoon, no quotations. 
Sucar—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 1s. each. Post free, 1s. 2d.; 
Volumes II, III, IV, V, VI, VII, VII, IX, X, XI, XU, XIII, XIV and XV:—Price 2s. each; Post free 2s. 8d., where 

complete. (III; 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 infowmation 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’ 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, 14d. The subscription price, including postage, is 
2s, 2d per half-year, or 3s. 3d. 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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We are buyers of = 

COTTON SHED 
And we are prépared to buy year after year 

THE WHOLE PRODUCE OF THE 

WEST INDIES. 
ee ge 9 Pe 

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 London, 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, se 

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 

Dissolved (Soluble) Guano 
FOR SUGAR-GANE AND GENERAL USE. 

% ee 
‘TRADE <> MARE: 

APPLY TO LOCAL AGENTS, OR DIRECT TO 

The Anglo-Continental Guano 

Works, Ltd. 
Dock House, Billiter Street, London, E.C. 

Barbados sii La James A. hye & druid He evade 87 

: FE OR SALE. _ BORDEAUX MIXTURE. 
| For use in mixing the above, we stock 

-SULPHA | 
A SISAL FACTO RY, : ree is me P pile pets 

ing fungus pests on the tind of the cane plant prior to 

Complete, Modern, and in perfect order, | planting. 

For particuiars apply to 
Assure a good spring, by using this mixture. 

Plantageselskabet Dansk Vestindien, eo a OF 
THE BARBADOS CO-OPERATIVE 

Christiansted, St. Croix, COTTON FACTORY, LIMITED, 
Vj ‘ d WHITE PARE, 

irgin Islands of U.S.A. BRIDGETOWN, BARBADOS. 

AgeDts. 

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

London: Messrs, Dutav & Co., 37, Soho Square, W. Grenada: Messrs. Tos, Lawton & Co., St. George, 
West Inpia Commirrex, 15, Seething Lane. St. Vincent: Mr. J. 1). Bonapre, ‘Times’ Office. 

Barbados; Apvyocate Co. Lrp,, Broad Street, Bridgetown. St. Lucia: Mr. R. W. Nitxs, Botanic Station. 
Jamaica: THE. EDUCATIONAL Suppty Company, 16, King Dominica: Mr. J. &. H. Brip@ewaveEr, Roseau. 

Stree ot, Kingston. Montserrat: Mr. W. Kosson, Botanic Station. 
Brit ash Busnes THE Arcosy Uo., Lirp., Georgetown. Antigua: Mr. 8. D. \!atonn, St. John’s. 
Trinidad: Mes srg . Murr-Marsmany & Co., Port-of-Spain. St. Kitts: Tae Brety vp Book Suppry AGENCY, BASseTERRE, 
Tobago: Mr, ©, L. Puagumann, Scarborough. Nevis: Messrs. Howr1, Bros., Charlestown. 

Canada: reel W, Cuemens, 81, Fonge Street, (Royal Bank Building) Toronto. 
a i panes ee 

Printed at Offic Y of Agricultura! TR con 4, High cre ot, Seidgetown, Barbados, 
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MAIL, PASSENGER & CARGO SERVICES 
FROM THE 

WEST INDIES 
I TO PORTS OF CALL 

THE UNITED KINGDOM Azores. 

(St. Vincent, St. Lucia, Dominica, 

CANADA ' -Montserrat, Antigua, St. Kitts, 
| | Bermuda, Halifax, N. S., & St. John (N.B.) 

DEMERARA & PARAMARIBO Grenada & Trinidad. 
Trinidad, Puerto Colombia, 

\PANAMA CANAL & PACIFIC PORTS - Cartagena, Colon, Panama, 
|Callao, Iquique, Antofagasta & Valparaiso. 
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UNITED KINGDOM TO f 
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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 == 
— 

= & JAPAN. == 

Head Office: 18, Moorgate Street, London. 

Branches at BARBADOS, Trinidad, Tobago, Demerara, Colon, Jamaica, Antilla, New York, Halifax N.S., Buenos Aires, Santos, Sae Paulo 
Rio de Janeiro, Madrid, ete. 
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A PRACTICAL EXPERIMENT 

Tick ERADICATION 
IN 

ANTIGUA GATTLE TICK 

vumaue 

The following extracts from.“ The West Indian Bulletin,” No. 2, Vol. xiv., from a report by Mr. P. T. Saunders, M.R.C.V.S., Velcrinary Officer on 
the Staff of the Imperial Department of Agriculture for the West Indies, show conclusively the value of systematic workin Tick Eradication, and 

incidentally prove how easily and cheaply the great economic waste caused by Gicks can be obviated in the West Indies and other tropical countries. P 

The question of Ticks and their eradication is one that has played an 
important part in the economy of the stock industry in the West Indies 

for many years. Itis 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 
also be propagated through 
the agency of Ticks ; so there 
at once appears every argument 
for their systematic eradication. 

This conclusion was forced 
upon the representatives of 
Messrs. Henckell Dn Buisson 
& Co., and the firm imported 
a spraying machine to deal 
with the herds of cattle used 
on the company’s estates in 
Antigua. 

After nearly twelve months’ trial, it is gratifying to be able to record 

n entire satisfaction, both in its working and in its results. 

The: spraying solution used is Cooper's Catthe Dip—an arsenic- 

containing preparation, manufactured by the proprietors as a result of 

many years’ experiment and investigation in South Africa and elsewhere. 

The directions for we are easy to follow, and the preparation of the 
tgvaying solution is accomplished simply by the addition of the dip to cold 
eter end thoroughly mixing, in the strength required. As the surplus Dip 
mins back to the tank, and as each animal carries away on its skin something 

sy 

THE IMPROVED “COOPER” CATTLE SPRAYING MACHINE 
(£yec.ed ready for use) 

less than }-gallon, it will be gathered that the cost of Lavish see head is 
very small: the actual cost per head works out at about 4d., andit is esti- 
mated that the cost of spraying would not exceed 18d. per head per annum, 

The results obtained from spraying have fully justified the most 

sanguine expectations. It should first and foremost be recorded, that on 
TET 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 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 minutes. each one being effectively and completely sprayed. 

The success which has attended this innovation should be suffeien: 

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 mater which is well worthy of 
the attention of stock owners generally, and the writer very strongly 
advocates their erection in different parts of the several islands of the 

West Indies. It may be possible, in many imetances, for groups of owners 
to combine to secure this end. 

er EEL EE SLL ETE PT ET a a A, 

COOPER’S CATTLE TICK DIP 

Sas received the official approval of the following Countries: 

Umion of South Africa, Northern Rhodesia, Brazil, Basutolané, 

Nyasaland, Swaziland, Southern Rhodesia, Madagascar, 

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

Portuguese West Africa, Egypt, Argentine Republic, Queenslaad, 

United States of America, New South Wales, 

Northern Territory of Australia. 

WEST INDIAN AGENTS: 

8ST. KITTS: S. 1. Horstord & Co. ANTIGUA: Bennett, Br, $0 & Co. 
JAMAICA: D. Henderson & Co., Kingston. 

GRENADA: Thomson, Hankey & Co. 
BARBADOS: Barbados Co-operative Cotton Co., Ltd. 

BAHAMAS: W.N. Twynam, Nassau. 
TRINIDAD: T. Geddes Grant, Port of Spain. 
BRITISH GUIANA: 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. Frampton 
ST. LUCIA:, Barnard Sons & Co., Castries. ¢ 

Maneourae - WILLIAM COOPER & NEPHEWS, Berkhamsted, England. 
| BRANCHES: Torosto, Chicago. Sydney, Melbowrme, Aachland, Buenos Aires, Monte Video, Ponta Arenas, East London, Qiessa 
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Stimulation of Interest in Education. 

N the last issue of this Journal attention 
was drawn to the stimulus thet is likely to 
be given to educational questions by the 

appcintment in St. Lucia of a Commission to enquire 

into and report upon these matters on broad lines; atten- 

tion was directed to the agricultural aspect of the matter, 

particularly with respect to primary teaching. The aspect 

as regards secondary teaching may now be considered. 

In the first place it may be suggested that the 

higher form of education is, if anything, of even greater 

importance than the lower, for the higher form touches 

immediately those youths who, on reaching maturity, 
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are likely to have much influence on the general 
direction of affairs, whether in matters relating to the» 
government of the colony, the conduct of commercial 

business, or the oversight and direction of agricultural 
matters: 1t is obvious that it is essential that those who 

are, in their several degrees, to guide affairs must be 

trained to think soundly, or there can be little progress 
or development. 

It is open to question whether, particularly in the 
smaller colonies of the West Indies, secondary educa- 

tion has had as much care on the part of the State 
as it really warrants. It would seem that the Depart- 
ments of Education have been concerned more with 
primary than with secondary education,§the latter 

being left more to private enterprise and personal 
direction, with comparatively little government supervi- 

sion, though it has received a measure of government 
assistance. 

While it is generally admitted that it is most 

desirable, and even vitally necessary, to include 2the 

teaching of science in the curriculum of the secondary 

schools of the West Indies, and that the science 

taught shall have largely a bearing on agriculture, it 

must be admitted that what has been effected in this 

direction falls short of what is to be desired. 

Tt will be useful to remind our readers that this 

aspect of the case was prominently to the fore when 

the Imperial Department of Agriculture was estab- 

lished, and liberal monetary grants were made 

by the Mother Country for the assistance of these 

cvlonies. What was done in this connexion is 

summarized in the West Indian Bulletin, Vol. XI, 
p. 440. From this it will be seen that 

years payment was from 

tor nine 

made Imperial  fundg 
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for a Lecturer in Agricultural Science at Harrison 
‘College, Barbados, and, for seven years, 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 £75 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 maintzined: in some instances its main- 
tenance has not been 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, mithematics, 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 ofa school. Adequately to 
teach these subjects demands a highly diversified staff, 

such as is not really obtainable in asmall schoo]. 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 difficulty which is increased when 

it is required that the science teaching shall largely 

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 frequent 

the in connexion with 

srammar schools and colleges. In 

demands for their services 

a measure this 

is sound and useful, but it has many dangers and pit- 

fal's. the the First, perhaps, is underestimate in 
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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 
requires 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 givenina 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 in chemistry 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 conceined. The main point to insist on 

is. that for the average boy there must be a reasonable 
amount of 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 aspects, it 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 ordimary 

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 frequently happens that a desire to extend the 

teaching of agricultural science in a school leads those 

who are anxious to push the movement to make 
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demands for teaching and training which are really 
technical in character. Briefly stated, the advocates of 

the movement desire that the boys shall be tuught to 
be planters, and they express disappointment when, on 
leaving 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 have 

to be taught in order that he may have a_ well 
balanced mind, and im 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 beea 

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 unperfectly, so that there is the earnest desire for 

the technical training which the school cannot fulfil. 

Much 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 aud grow, what are the objects of the daily 

work of the planter,and the gardener, and the mer- 

chant,—and of the daily routine of the home, and thus 
to have 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. 

Colonial keports— Annual, No. 926, shows that in Fiji 
the usual agriculiural interests 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 
14,346 tons of molasses. The molasses exported is carried in 
special tanks in bulk by the steamers of the Colonial Sugar 
Refining Company to Sydney, where it 1s manufactured into 
industr.al alcoho!. The average quantity so manufactured 
‘annually is estimated to be 1,000,000 gallons. 

SUGAR INDUSTRY. 

THE SEARBY SYSTEM OF MILLIING 
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 sngar 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 axis of rotation of the hammers, The prin- 
ciple on which this machine works is somewhat similar to 
that of the well-knowa ‘disintegrators’, of which there are 
several in operation in various parts of the West Indies for 
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 that it naturally lessens 
the power required to drive them. This reduction is stated to 
be practically equivalent to the power required to drive the 
shredder itself. 

It is also claimed that it ensbles a better extraction 
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 increased. 

The work of these shredders has been critically exam- 
ined in Hawaii, where probably the milling of the sngar cane 
has reached the highest degree of efficiency, and careful 
observers have expressed the opinion that the use of these 
shredders may be expected to inerease the efficiency of the 
best mills by about 1 per cent.. and the increase may he 
expected to be larger in the case of less efficient mills The 
mills of high standard in Hawaii, operating without the 
Searby Shredder, are capable of extricting some 94 ty 95 
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 97°73, 97°68, and 97-49 are reported from 
Hawaiian factories. 

This striving in other countries for complete extraction 
of sugar from the cane is of significance to West Indian 
sugar producers. In a few instances in the British West 
Indies there are efficient mills extracting some 95 per cent. 
of the sucrose in the cane, but they are very few in number: 
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 counties are significant of the intensity 

cf the competition that is likely to ensue when normal 
conditions of sugar production are restored. 

Sugar Purchase Announcement.—The follow- 
ing announcement, dated November 7, 1917, has been issued 
by the International Sugar Committee in New York, and 
signed by Henry ©. Mott, Agent for Arranging Purchases 
of Raw Sugar:— 

‘It is the intention of the International Sugar 
Committee to respect andnot. to disturb the channels 

through which purchases of sugar have hitherto been made 
either for the United States or for the European Allies, and 
to continue the intermediary of brokers and of agencies 
as heretofore.’ 



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 leucoxylon) is 
being replaced by one of Casuarinu equisetifolia. This will be 
a great improvement, as the white cedar, although a native 
tree, does not present a handsome appearance when grown 
in a very wind-swept situation, while the Australian Casuarina 
only seems to bend more gracefully the more it is blown on; 
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 (Carum copticum) from which 
thymol is extracted. 

Turning to the principal agricultural industries of 
St. Kitts-Nevis, we note that the manurial experiments with 
cotton are being continued. These experiments have been 
in progress since 1904. 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 unmanured 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, itis 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 West Indian Bulletin, Vol. XVI, p. 159.) 

The careful selection of cotton seed for planting purposes 
has been productive of excellent results. A pure strain 
possessing desirable characteristics has thus been obtained, 
and is being generally planted from selected seed throughout 
the Presidency as giving reliable returns. On this result the 
Department is to be warmly congratulated. 
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Owing to the unfavourable outlook with regard to 
the cotton market at thé 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 also 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 Tb. as against 
736,471 for the previous year. Better market conditions 
and more seasonable weather will doubtless exercise 2 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 sugar-cane varieties, and manurial 
experiments continue to be conducted as in former years, the 
results of which are detailed in a report issued 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 easy 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 65°94 inches, being 18°34 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 two years, also with the co-operation 
of the Department’s officers, on Pinneys estate in manuring 
coco-nuts. These experiments with 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 purpose. 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 Agricul- 
tural News, Vol. XIV, 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 co-operation, 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 64:04 inches as compared with the average of 49°49 
inches. 

Attached to the St. Kitts report isa report of the 
work done in the Government Laboratory. A specially 
useful piece of work is likely to be that on the lime require- 
ments of the soils of the island, 
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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 I[I 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 season 
under review 4s in previous years, 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 1II, 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 b. 
of muscovado sugar per acre. Of the varieties, B.H. 10 (12) 
which came first, gave a yield of 8,713 tb. of muscovado sugar 
per acre—an increase of 3,305 tb. over the White Transparent. 
W. No. 2 came next, with 8,352 Ib. of muscovado sugar. 
B.6,835 came third, with a yield of 8,171 tb. of muscovado 
sugar. B.12,619 came next, with a yield of 7,727 tb. per 
acre. 

On the red soils, as is seen from Table VIII, the average 
yield of the White Transparert as plant canes was 4,090 fb. 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 tb of muscovado sugar per acre, 
Ba. 12,079 came next with 8,956 tb. With Ba. 6032 the 
yield was 7,937 tb. B. 6450 gave a yield of 7,327 b. 
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 tb. of muscovado sugar for 
the three crops. Ba. 6032 gave 18338 Tb. of muscovado 
sugir. B. 6450 came next with a yield of 17,078 tb. of 
muscovado sugar, B. 3922 gave 17,009 Ib.; 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 4999 hb. of 
muscovado sugar per acre for the five years 1913-17. B.H. 
13 (12), which heads the list, gave an average yield of 9,276h. 
of muscovado sugar per acre. Ba. 6032 came next with 
7,819 tb., Ba. 8846 gave a yield of 7,582 ib., while W. No. 2, 
Ba. 8421, Ba. 12619, and Ba. 7924 gave yields of 9,027 h., 

~ 9,005 tb., 8,927 Tb., and 8,901 tb., 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 tb. of muscovado 
sugar per acre. Ba, 6032 which heads the list gave a yield 
of 7,544 tb. of muscovado sugar per acre. B. 6450 came next 
with a yield of 7,428 Ib Three other varieties, Ba 2471, 
B. 3922, and B. 376 gave yields, respectively, of 6,698 tb, 
6,175 tb., and 5,517 Ib. of muscovado’sugar per acre. 
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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 been 
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 (45), B.S.F.12 (34), 
BS.F.12 (27), and BS.F.12 (24). The results of these 
seven varieties are given in Tables XILXV. As will be 
seen from these, B.H.10 (12) has given in the same 
fields, on the average for four years, from twenty-one 
plots, 2,478 tb. of saccharose per acre more than the 
B.6450, and 4,239 tb. 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 Ib. of saccharose 
per acre more than the B. 6450, and 3,222 tb. more than 
the White Transparent. Ba. 7924 has given, on the average 
for four years, from sixteen plots, 1,057 tb. of saccharose more 
than the B. 6450, and 2,788 tb. 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 Ib. of saccharose per acre more than the B.6450, 
and 2,875 Ib. more than the White Transparent; B.S F.12(34), 
B.S.F.12(27), and B.S.F.12(24) gave, respectively, 2,416 b., 
3,506 tb., and 4,500 tb. of saccharose more than the 
B.6450, and 3,399 Ib., 4,489 tb., and 5,483 Ib. of saccharose 
per acre more than the White Transparent. 

PROGRESS IN TROPICAL AGRICULTURE. 

Ata 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 Avriculture, 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 cultiva'ion of them should be 

wide awake to take advantage of every possible method of 

improvement. 
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DOWN THE ISLANDS, 

ITEMS OF LOCAL INTEREST. 

pominicA. 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, 200; 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. Inthe 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 6s 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 oranges were sbipped 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. 

MONTSERRAT. Mr. W. Robson reports work of a routine 
character in the Experiment Stations 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 various 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 100%b. 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 10d. per tb. 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 7d. per tb. 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 of 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 tb.) 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, 60°75 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 h,; 
vegetable seeds, 155 packets, cotton seed, 25 tb.; 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 610 Ib. of seed- 
cotton were purchased. ive 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 cotton 
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 slugs. Some 
three or four peasants in the district have combined and 
purchased 3 tb. 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 Qwebrachia: Lorentz, 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 Ib. white velvet 
beans, 4 Tb. Para peas, and 2lb. Mazzagua Guinea corn. In re- 
gard to the staple crops, Mr. Shepherd states that the con- 
tinued dry weather of the past month seriously affected the 
cane crop, and the prospects for next season are poor, Arrow- 
ing has commenced to a large extent, especially ia 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 heavy and constant rains are 
needed to do sny 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 sufficiently 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 
on 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 2°91 inches; for the year, 33°31 inches. 

Appended to this report is a sammary 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, ete. 

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 peasant cultivators, 

together with 11 h. 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 coco-nuts at Pinneys estate. 
The rainfall for the month was 5 inches ; for the year to 
date, 39°90 inches. 

rorToLA. The work in 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, 2013 b.; 
potato cuttings, 725; lime plants, 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, fairly good crop is anticipated Food crops, that is, 

ground provisions generally, are not yet in full _bearing. 

Regarding pests, cotton worms have been reported in one or 

two cases, but none have been seen in the Experiment 

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 cctton 

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 

stainers 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: 15 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 coco-nut 

cultivations and sugar works were inspected, and matters 

eonnected with crops discussed. A meeting 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 sugar-cane 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 purchase 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 told 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 Smith, 
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 Reporter, 

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 | 5 
secondary schools. 

On pages 372 and 373 will be found short reviews 
of (1) the Report of the Agricultural Department, 
St. Kitts-Nevis, 1916-16, and (2) the last report on 
sugar-cane experiments in Barbados. 

Under Insect Notes, on page 378, there is 
a serious warning with regard to the possibility of the 
introduction of the pink boll worm of cotton into 
these islands, 
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Philippe de Vilmorin. 

By the death of this well-known horticulturist om 
June 30, noticed in Nature, 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 tne 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 heiped more to 
bridge over the gulf that seemed to exist between 
the horticulturist and the scientific botanist, 
Such success in this direction as has already been 
achieved owes much to Philippe de Vilmorin. 

o- 

The Green Lime Trade of Dominica. 

According to the Colonizer, May 1917, almost 
every lime consumed in New York comes at present 
from Dominica, but itis hardly to be expected that 
the Americans will not develop an industry of their 
own in this product in American 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 islands, 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 consumer in a perfectly green 
condition, and not ina 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 shippers 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 standard as possible im 
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 Hucalyptus 
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 Institute, has 
issued a report onthe prospects of this industry in 
India in /ndian 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. Puran Singh also 
advocates the cultivation of Pelargonium graveolens, 
a native plant, for the production of geranium oil 
as an auxilhary crop for the use of eucalyptus 
oil distillers, both plants being ‘suited to the con- 
ditions of the Nilgiris, and the same distilling plant 
being capable of employment with either. 
a 

A New Hibiscus. 
There are about 150 species of Hibiscus known, 

several of which are among the most showy of garden 
plants, notably, ak 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. waimeae which 
has been introduced into conservatories in England 
from Hawaii by way of Calitorma. A large example 
of the plant, some 15 feet high, has recenily been 
flowering in the Mexican house at Kew. It is described 
as growing into a tree 25 feet in height, with large, 
ovate, toothed leaves, and flowers over 6 inches wide, 
with pure white petals, and the long central column of 
stamens colonred bright-red. Plants of it grown in 
pots formed shapely specimens about 3 feet high and 
flowered freely in a greenhouse. It issaid to be as 
easily grown as its near relative H, Rosa-ginensis, 

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 varieties 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 gardens as companions to those which are 

already grown. 
————— +> 

Standardized Rubber for Trinidad. 

In arecent 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, 1917,amounted to 12,102 th. 
as compared with 5,063 th. 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 strongly 
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 rather 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 qnality,, 
thus tending to place the industry on a secure basis. 

oo to 

International Sugar Committee. 

Karly 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 largest 
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 sugar 
producers of the island that the Food Administration 
would act fairly by Cuba in fixing the price of sugar 
has been somewhat shaken by the delay that took 
place in setting the price for Cubansugars. The cause 
of this delay is said to be the slowness of the sngar 
producers of Western Cuba in sending in complete 
data showing the cost of production per pound of sugar 
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, 

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 thereof, belonging to the natural: order 
Graminaceae, thit 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 1s issued to protect the 
St. Lucia sugar industry against the introduction of 

the froghopper. which lives on almost any kind of grasg 
as well as sugar-cane: therefore the whole grass family 
has been included within the Proclamation. 
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INSECT NOTES. 

THE PINK BOLL WORM. 
In the last number of the Agricultural News some 

account was given of the habits of the larva of the pink boll 
worm (Pectinophora gossypiella) wader various conditions, 
and attention was called to the rapid spread of this pest in 
Mexico and Brazil, into which countries it has recently 
gained entrance owing to the importation and distribution of 
infected seed without a thorough inspection. In view of the 
presence of this pest near the Mexican-United States border, 

as mentioned in the last issue, its introduction in the South- 
ern United States would appear to be only a matter of time, 
in spite of the fact that every possible precaution is being 
taken to prevent its passing the border. 

Now that the pink boll worm is well established in the 
New World, it is not at all improbable that it will at some 
future date spread to the cotton-growing islands of the West 
Indies. It was stated by Ballou in the Agriculiwral News 
(Vol. XIV, No. 346), that the pink boll worm would undoubt- 
edly prove as destructive in the West Indies to the cotton 
industry as any pest has ever been to cotton in any country, 
which is equal to saying that the pink boll worm would most 
likely put an end to the cotton industry in any West Indian 
island where it becomes established. Our subsequent knowl- 
edge of the habits of this pest, of the rapidity with which 
it spreads, and of the ravages of which it is capable, only 
serves to strengthen the above statement. 

The importance of the pink boll worm as a cotton pest 
of the first rank has for some time been recognized by the 
Imperial Department of Agriculture for the West Indies, and 
the question of prohibiting the importation of seed-cotton 
and cotton seed into these islands had already received 
thorough consideration. As soon as the information of its 
presence in the New World was received, the machinery for 
imposing the necessary restrictions was set in motion, 
with the result that a strict quarantine against this pest is 
now established in nearly all the British West Indian 
islands, both cotton-growing and non-cotton-growing colonies. 
Some details of the procedure followed in this instance may 
be of interest. 

It may be noted that the British islands of the Lesser 
Antilles are for purposes of administration divided into two 
groups, the Leeward Islands in the north, and the Windward 
Islands in the south. Trinidad and Tobago constitute 
a third group for governmental purposes. The first step 
towards the quarantine of the pink boll worm taken 
by the Imperial Commissioner of Agriculture consisted 
in writing tothe Governor of each of these three groups 
advising him of the seiious menace which the pink boll 
worm now presents t+ the cotton industry in the West 
Indies, and strongly recommending that the importation of 
cotton seed and seed-cotton be prohibited from all places 
outside the particular group. Each island has its Plant 
Protection Ordinance or Act, and proclamations were imme- 
diately issued stopping the importation of cotton seed and 
seed-cotton from all places outside the group to which the 
island in question belonged. In some islands the Ordinance 

allows the importation of small quantities of seed-votton for 
experimental purposes under a special permit. 

As soon as the prohibition was in force in each island 
of the above three groups, it was then a simple matter to 
modify the restrictions put on the importation of the above 
two commodities, so as to allow of the interchange of cotton 
seed and seed-cotton between the conforming groups of 
islands. : 

It will be found that as a general rule the imposition of 
these restrictions will entail no hardship to cotton growers 
in these islands, since each cotton-growing colony has within 
the past few years been-able to develop a good strain of fine 
cotton, and if for some {reason or other there happens to be 
a scarcity of seed for planting in any island, this commodity 
can, under the modifications of the Ordinances, be imported 
from any other island within the conforming groups. 

At present no action has been taken as regards Barbados, 
which forms a fourth separate colony. The situation is com- 
plicated there by the fact that there is a large importation of 
cotton seed into the island for the purpose of manufacturing 
cotton-seed oil. Since the West Indian supply of seed is insuffi- 
cient for the purpose, it'is necessary to import this commodity 
from outside sources, including South America. There is at 
present no trade in cotton seed or seed-cotton from Barbados 
to the other West Indian colonies, nor does there appear to 
be any need for such a trade, since, as previously entioned, 
each cotton-growing island has developed a good strain of 
cotton usually sufficient for its own needs. 

So far as is known at present, the islands of the Lesser 
Antilles belonging to foreign nations have not taken precau- 
tions against the introduction of the pink boll worm, but the 
hope is confidently expressed that they will see their way to 
imposing the necessary restrictions, and making it as dirticult 
as possible for this pest of cotten to gain an entrance into 
these islands. 

J.C H. 

HOG CHOLERA OR SWINE FEVER. 

The possibility of a large increase in pig raising in the 
West Indies was the subject of a paper by the Imperial 
Commissioner of Agriculture contributed to the West Indian 
Bulletin, Vol. XIV, p.221, and the matter has since then been 
frequently attended to in the pages of the Agricultural News, 
see for instance, Vol. XIV, p. 118. In connexion with this 
matter it is well to point out that the keeping and raising of 
pigs in large numbers is not without its risks, which are 
minimized by proper feeding and proper sanitary arrangements 
in pens, yards, and pastures, together with precautions against 
infectious diseases. 

Among these by far the most deadly is the disease 
known in the United States as hog cholera, which is 
evidently the same, disease as swine fever in England. 
According to Farmers’ Bulletin 834, of the United States 
Department of Agriculture issued in August 1917, hog 
cholera destroys about 90 per cent. of all hogs that die from 
disease in the United States. The losses from this cause 
have amounted to between 6,000,000 and 7,000,000 hogs in 
one year and the money loss has averaged probably more 
than $30,000,000 a year for the last forty years. Especially 
is the loss heavy in the States of the Middle West, where 
hogs are reared in greatest numbers. In 1913 and 1914, 
when the disease was exceptionally prevalent, in some 
localities the industry was practically destroyed. 

In England also the seriousness of swine fever is shown 
by the fact that in 1914, according to the Journal of the 
Board of Agriculture for July 1916, the total number of 
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hogs which died from the disease, or 
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 island 

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 other animals 
or human beings. Although insanitary surroundings and 
improper feeding tend to lower an animal’s vitality, and so 
perhays 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 hogs, swine plague asit 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 healthy 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 
germs from their bodies not only in their urine and feces, 

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 food and drink, and probably also 

throngh wounds or skin abrasions. Itis stated that the 
germ possess great vitality, so that a locality where hog 
cholera has broken out may remain infected for a long time. 

were slaughtered 

As to precautionary measures avainst this disease, they 
may be summed up in a few lines. Careful attention to see 
that the hogs are properly fed and supplied with pure water; 
clean and sanitary quarters; and lastly, all possible precautions 
against the introduction of an infected animal among other 

S. 
mere Bs che present time, the Yarmers’ Bulletin reterred 
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. 
Tts 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 sernm has also an 
undoubted curative value if administered in the early stages 
of the disease. 

One great advantage of this treatment is thit, 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 froma dose of 10 cubic centimetres for a small 
pig weighing less than 10 bb., up to one of 80 cubic centi- 
metres for a hog weighing 175 fb. 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 disease 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 immnnity 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 immune for their 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 sufticient 
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 inthe Antigua Grammar School, 

in the issue for Trinity Term of the School’s Review, 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 wellas by the local Government. 
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GLEANINGS. 

In Colonial Reports—Avnual, No. 930,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 
-erude 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 
inaugurated by the Teachers’ Guild, in a foreword to the 
report of the Council 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 wel] 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 Jndia 
Rubber World, October 1, 1917.) 

The hurricane which passed 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. 

A newcelluloid product called ‘Satolite’ has been invented 
by Mr. S. Sato, Assistant Professor ina Japanese University, 
and the Satolite Company has been established for its manu- 
facture with a capital of 2,000,000; yen (yen=2s. 03d.). 
Satolite is a galalith-made of glucine 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 

Jatter. The actual manufacturing, it is announced, will begin 
this autumn. (The Jadia Rubber Journal, October 6, 1917.) 

The London correspondent of the North (Queensland 
Pegistey writes that from the earliest days of Queensland 
English potatoes have heen profitably grown there. The 

(Jueenslanrd grower has the advantage that he can produce 
tivo crops in a year, averaying about 4 tons per acre, but 

caching as mech as 8 tons on the Darling Downs, thus giving 
annual retnin of from 8 to 16 tons per acre. No very 

are anywhere planted in the State, but in the 
:gregate the area is fairly large. 

rge arias 

The Board of Trade Journal, October 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 of 1916, because 
of the number of young trees which have not been des- 
troyed. The damage done to ccco-nut trees alsoin some 
of the parishes has been considerable. The cacao crop also 
in the eastern part of the island has been seriously damaged. 

From the Journal of the Board of Agriculture of British 
Guiana, Juiy 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. Itis said to be a stronger grower, and a more 
prolific bearer than either of its parents. Mr. Waby has 
named this hybrid D. macrocarpa. 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 (O.ryrho- 
pus cloelia), which, aithough non-poisonous itself, evinces 
a partiality for eating\the poisonous viperine snakes, such as 
the deadly fer-de lance and the rattle snake, to the venom of 
which itis 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 Angust 25 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 and manured 
almost every year. 

By a Proclamation of President Wilson, issued on Septem- 
ber 7, it was stated that all permits for the manufacture of 
sugar would have to be obtained prior to October 1. Upon 
receipt of a copy of this Proclamation in Porto Rico, an 
extension of time for the Porto Rico centrals was requested, 
because it would be impossible for them to obtain permits 
prior to October 1. The Porto Rico sugar manufacturers 
believe that there wll be no difficulty in their obtaining 
permits, even though they could net be obtained in the time 
specified by the President’s Proclamation. (The Zouwisiana 
Planter, October 13, 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 be very cheap, the price being only 2s in 
Kingston. 

i 
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COTTON EXPORTS FROM 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 im the return published 
in the Agricultural News, Vol. XVI,No, 402, p. 294:— 

Kind of cotton. Quantity, Estimated value, 
£9. 

Sea Island 5,506 734 
a- Native 1,170 88 

Stains 460 34 

7,136 856 

b. Seed-cotton, 5,400 Ib. = 4 321,350) 75 

Total 8,486 931 

a.—Cleaned lint shipped by the Government Factory. 
b.—Seed-cotton privately shipped, quality 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. (Juantity, Estimated value, 
Tb £. 

Barbados 857 21 
St. Vincent nil nil 
Antigua 17,000 2,975 
Montserrat 1,945 364 
St. Kitts 29;327 4,399 
Nevis 69,341 10,401 
Anguilla 13,434 2,015 
Virgin Islands 250 30 

Total 132,154 20,205 

Besides the above there were also shipped from St. 
Vincent 11,088 Ib. of Marie Galante seed-cotton, of an esti- 
mated value of £115, 

Included in the above figures for Montserrat are 361 Ib. 
of stains valued at 1s. 6d. per hb. 

The following table gives the quantity and estimated 
value of Sea Island cotton exported from the West Indies 
for the season October 1, 1916 to September 50. 1917:— 

Colony. Quantity, Estimated value, 
: £. 

Barbados 76,296 8,213 
St. Vincent 99,688 11,669 
Montserrat 314,281 35,678 
Antigua 33,500 5,141 
St. Kitts 106,265 12,184 
Nevis 196,915 24,931 
Anguilla 49,399 6,511 
Virgin Islands 16,523 1,464 

Total 892,867 105,791 

Besides the above there were also exported from St. 
Vincent 19,656 Ib. of Marie Galante seed-cotton, of an esti- 
mated value of £204. r 

The estimated production of St. Vincent was 160,168 b., 
but a considerable quantity remained unshipped. 

From the Virgin Islands were also shipped 1,170 bb. 

native and 460 Mb. of stains, the estimated values of which 
were £88, and £34, respectively. 
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Owing to the lack of transport shipping facilities from 
the West Indies, a large quantity of cotton of the 1916-17 
crop still remained on hand up-to September 30, 1917. 

A NEW GRASS IN THE WEST INDIES. 

There is some danger attached to the introduction of 
new plants into any place where the conditions of soil and: 
climate give the new introductions a particularly favourable 
environment. This is eminently so in the case of grasses, 
which, either from spreading rhizomes, or because their seeds 
are so constructed as to be easily distributed over wide areas, 
either by the agency of the wind, or by means of animal 
transportation, can soon overrun a considerable extent of 
country. 

One of the most troublesome weeds to planters in many of 
these West Indian islands is ‘devil’s grass’ (Cynodon dactylon). 
This grass, on account of its long creeping rhizomes, and its 
extraordinary vitality, can hardly be exterminated when 
once it has gained a footing in any field. It isa native of 
India, and is there cultivated as an excellent forage grass, 
which it is. Introduced from India, it is said, into the 
Bahamas, it has spread through these West Indian islands 
because it makes a fairly good lawn when mown and rolled, 
and is well adapted to tropical conditions. Sugar planters 
do not bless the introducer of this grass. In some of the 
West Indian islands itis not too much to say that the cost 
of cultivation would be lessened 25 per cent. if ‘devil’s 
grass’ was not in possession of the fields. 

The writer of this note has heard an old Antigua planter 
say that had the agricultural fork not largely taken the place 
ot the hoe, sugar-cane cultivation would have had to be 
abandoned in that island on account of ‘devil’s grass’. By 
forking it is possible to turn up the rhizomes of the grass, and 
shake them out of the earth and burn them, thus exercising 
an adequate control on their growth. Bryan Edwards also, 
in his history of the West Indies, mentions an Antigua estate 
as in danger of going out of cultivation on account of the 
difficulty of controlling this grass. It is true, however, that 
it affords excellent pasturage. 

The foregoing remarks have been instigated by 
observing that quite recently a new grass has been introduced 
into Barbados at least. Fortunately this seems to have 
considerable value as a forage grass, but so has Cynodon 
dactylon. This new grass is known to botanists as Zricho- 
laena rosea. It is a native of South Africa. From thence it 
has been spread into Brazil, and now into the West Indies, 
at least into Cuba and Barbados. In Cuba it is known, 
according to Hitchcock and Chase, the authors of ‘Grasses 
of the West Indies’, as ‘Natal’ grass. In Brazil it is called 
‘Favorita’. This last name is not inappropriate, for the 
grass is very beautiful. It grows about 2 feet high, and 
produces a beautiful rosy-bronze inflorescence. A bed of it is 
a striking object, and the flower spikes are very effective 
among other flowers for table decoration. In Natal and in 
Brazil it is cultivated as a good hay crop. Whether it will 
prove of value in this particular in the West Indies remains 
to be seen. It is certainly now acclimatized. and, as far as 
the writer’s observations have gone, it is capable of holding 
its own among grasses of a similar habit, such as the Barbados 
sour grass (Andropogon pertusus). Grasses of forage value, 
like this 7’richolaena rosea. may be of benefit as giving a 
mixture in forage or hay. Perhaps this grass which has 
been introduced as an ornamental grass, in gardens, may 
prove to be not only ornamental but useful. 
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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 ot this Journal, reference was made to 

the White Fly of Florida (Alewrodes cztrz), 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. Marchal’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 parasites, 
especially insects, which might prove an even more efficient 
control than the means hitherto adopted. This story is 
worth telling 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. 

Aleurodes citri or White Fly is a hemipterous 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 
enemies 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 Alewrodes citri, though ocur- 
ring in these islands is not a serious pest. He questions 
whether the species may not rather be A. nu/ifera. 

The damage it causes 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 intensified 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 posesses 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 quite enough to produce at the 
end of two or three generations a sufficiently numerous 
progeny to become again a menace to the citrus crop. 

Seeing that the natural enemies of the Aleurodes in 
Florida were not sufficient to check the devastations of 

the 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 Bureau of Insect Pests at Washington, 
and the Experimental Station of Florida, the matter was 
placed before Congress, who passed 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 finding any trace -of Alewrodes cites 
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 Alewrodes citrz7, the label 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 fourd numerous orange trees with Aleurodes 
on them, These were, however, very scattered, anid this 
presumed the presence of natural enemies. Soon after 
Mr. Woglum discovered some lady-bird beetles which fed on 
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 of them survived to reach 
Florida. 

While in the neighbourhood of Lahore, Mr. Woglum 
obtained observations’on, and specimens of, a small wasp 
(Prospaltella lahorensis) which preyed upon Aleurodes citre. 
Mr. Woglum had thts 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, 
infested with Aleurodes, in order thus to provide food for the 
beneficent parasites on the voyage, which would take from 
India to Florida from five to six weeks. Mr. Woglum in 
the spring planted in pots orange plants from one to 4 feet 
high; 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 duration from Lahore 
to Florida. So scientific and successful were the 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 Jarval 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 much of the work in the direction of 
importation and acclimatization of beneficial 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 Meld, 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 j 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 as 
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 requirements of the country, special 
and supplementary arrangements have to be made for coping 
with the altered situation ina manner appropriate to the 
occasion. This need has brought into the field of agricul- 
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 
promptitnde of the engineering firms in coming to the rescue 
of an industry hampered by war conditions, and yet essential 
to success in prosecuting hostilities. 

‘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 overshadowed by the steam 
and oil appliances of which it can at least be said they cover 
the ground more quickly, a point of importance at a time 
when attention has to be concentrated mainly upon getting 
the work done. But while the results from horse-drawn 
implements may be uniformly more satisfactory, it would be 
unfair tothe newer forms of traction to conclude that the 
work done by steam or oil is necessarily inferior or defective. 
If it he conceded that it is more variable it is equally 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 been regarded as the only competent power 
tc deal effectively with the stronger lands, and this verdict 
has not heen appreciably modified by the advent of the oil 
tractor. [bere is proof of this in the busy programme that 
has been arranged for steam plant between now and winter. 
It appears that every available outait has been booked so 
long in advance that new applications can seldom be enter- 
tained. T’rom 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 newer 
oil tractors are giving a good account of themselves in the 

classes of work commonly done by horses. Jt is no exagger- 

ation to say that it is upon oil power that the country has 
to depend principally for the increase in corn production 

forces of the farm—horses and next year, The normal 
steam —cannot be sensibly increased, if, indeed, they can be 
maintained at peace-time strength, SO that the oil tractor is 
the only new weapon upon which it ispsafe to count for the 

extended 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. 
machines has changed rapidly, and in a way that justifies. 
confidence in 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 in any case ti occupy a useful place on the farm, 
but the war has givenit an impetus that will hasten its 
progress. Necessity is. an effective antidote to prejudice, 
and equally an incentive to enterprise in the introduction 
of new inventions, andthe agricultural motor has benefited 
from the urgency of emergency methods of food production. 
The high favour into which tractors and motors have forced 
themselves as accessories in times of stress is a hopeful augury 
for important developments in after years. The prediction 
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, the 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 Kequirements 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 Committee 
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 Educational authorities in the West Indies, as, mutatis 
mutandis, valuable hints on the important subject of health 
among school children may be gleaned from them. It is 
stated that copies may be obtained on application from the 
United States Bureau of Education in Washington. 

A notein Nature; October 4, 1917, states that a national 
institute is to be established in Italy, having for its object 
the investigation of the relations between malaria and agri- 
culture, the study of the direct and indirect causes of the 
unhealthiness of malarial districts, and the Organization of 
a campiign against those causes. 
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MARKET REPORTS. 

ComMMITTEE CIRCULAR, West Inpia 
October 18, 1917. 

Arrowroot—5#d. to 52d. 
Batata—Venezuelan Block, 3/2} to 3/5; Sheet, 3/9 to 4/-. 
Brzswax—No quotations. 
Cacao—Trinidad, 95/-; Grenada, 90/-; Jamaica, 90/- 
Corrre—Jamaica, no quotations. 
Copra—£46. 
Frovit—Bananas, £40 per ton; Oranges, 3C/-. 
Gincer—Jamaica, no quotations. 
Honty—Jamaica, 95/- to 105/- per ewt. 
Lime Jurce—Raw, 2.6 to 2/9; concentrated, no quotations; 

Otto of lime (hand-pressed), no quotations. 
Loewoop—No quotations. 
Mace—No quotations. 
Nutmees—No quotations. 
Pimento—4d. per tb. 
Rugser—Para, fine hard, 3/5; fine soft, no quotations; 

Castilloa, no quotations. 

Trinidad.—Messrs. Gorpon, Grant & Co., November 22, 
1917. 

Cacao—Venezuelan, $11°25 to $11°50 Trinidad, no quota- 
tions. 

Coco-nut O11—$1°30 per gallon. 
Corree—Venezuelan, 12c. per tr. 
Copra—Tje. per Ib. 
Dxat—No quotations. 
Onrtons —$8'00 per 100 fh. 
Pras, Sprit—$1 2-00 to $12°50 per bag. 
Potators—English, $4°50 to $5:00 per 100 in. 
Rice—Yellow, $16°50 to $11°75; White, $9°25 to 9°50 

per bag. 
Srear—American crushed, nv quotations. 
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New York.—Messrs GituEspiz Bros. & Co., November 

9, 1917, 

Cacao—Caracas, 12#c. to I3e.; Grenada, 12jc. to 124c.; 
Trinidad, 125c. to 13c.; Jamaica, 93c. to 10}c. 

Coco-nuts—Jamaica and Trinidad selects, $59°00 to 
$61-00; culls, $38-00 to $40°00 per M. 

CorreE—Jamaica, 9jc. to lle. per It 
GincER—1 6c. to 20c. per tb. 
Goat Sxins—Jamaica, 80c.; Antigua and Barbados, 70c. to 

75c.; St. Thomas and St. Kitts, 65c. tu 70c. per th, 
Grape Fruit—Jamaica, $2°75 to $3°50 per box. 
Limes—$4°50 per bri. 
Macre—38c. to 41c. per th. 
Nutmrcs—18c. to 19c. 
OranoEes—$2°50 to $4:00. 
Pimento—6ce. to 64¢. per fb. 
Svcar—Centrifugals, 96°, 6°90c; Muscovados, 89°, 6-64c.; 

Molasses, 89°, 5°75c. all duty paid. 

Barbados.—Messrs. T. S. Garraway & Co., October 
305 191. 

ArRrowkooT—$8 ‘00 per 100 fh. 
Cacao—$11°00 per i100 in. 
Coco-nuts—$36-00 husked nuts. 
Hay—No quotations. 
Motasses—No quotations. 
Ontons—S12°00. 
Pras, Sprit—No quotations; Canada, no quotations. 
Potators—86'75. 
Ricz—Ballam, $10-00 to $10°80 “per 180 tb.; Patna, no 

quotations: Rangoon, no quotations. 
Sucar—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 ls. each. Post free, 1s. 24.; =) 

Volumes II, II, IV, V, V1,.VII, VIII, IX, X, XI, XII, XIII, XIV and XV:—Price 2s. each; Post free 2s. 8¢., where 
complete. 

Volume XV, No 4. 
(III; 2. IV, 3; and V, 2 and 3 are out of print.) 

Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916. 

Volume XVI, Nes. 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 infomnation 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’ 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, ]4d. The subscription price, including postage, is 
2s. 2d per half-year, or 3s. 3d. 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. 

a 
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We are buyers of » 

And we are prepared to buy year after year 

THE WHOLE PRODUCE OF THE 

WEST INDIES. 
~ ery de> 

Being 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- 
SNIDER 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 inoreover we are 
ready to maxe all such payments when, where, and how our 
clients instruct us. If payment is required in Londov, New_York, 
or anywhere else. we can arrauge it; if goods are .o be shipped 
m exchange it is our pleasure to do so, and, our buymg  faci!1- 
ties enable us to acquire such goods at rock bottom prices. 

In addition to our business of Cotton Seed Crushing, WE DO 
AGEGENERAL 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. 

A TE er er ——— — 

ERNEST THORNE, LTD. BARBADOS. 
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THE BEST MANURE FOR COLONIAL USE 

Dissolved (Soluble) Guano 
FOR SUGAKZFCANE AND) GRRE AT? USE: 

®e 
TRADE > MARK. 

APPLY TO LOCAL AGENTS OR DIRECT TO 

The Anglo-Continental Guano 

Works, Ltd. 

Dock House, Billiter Street, London, E.C, 

Barbados Agents: James A. mlineee & po Ltd., sactaehorker ae 

FOR SALE. : BORDEAUX MIXTURE. 
For use in mixing the above, we stock 

SU-LPHAT By tae: “COrPE 
A SISA L FACTORY, Bordeaux is recognized as the best ee for ay 

| ing fungus pests on the rind of the cane plant prior to 

Complete, Modern, and in perfect order, | planting 
For particulars apply to | Assure a good spring, by using this mixture. 

| To be obtained from Plantageselskabet Dansk Vestindien, 
| THE BARBADOS CO-OPERATIVE 

COTTON FACTORY, LIMITED, Christiansted, St. Croix, 
WHITE PARK, 

Virgin Islands of U.S.A. | BRIDGETOWN, BARBADOS. 
= — = = See ee = — = ee aes =—s 

Agents 

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

London: Messrs. Dutau & Co., 37, Soho Square, W. Grenada: Messrs. THos. Lawtor & Co., St. George. 
West Inpia Commirrsr, 15, Seething Lane. St. Vincent: Mr. J. D. Bonavig, ‘Times’ Ottice. 

Barbados: ApvocatE Co. Lrp., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Niuxs, Botanic Station. 
Janaica: THe Epucarionan Suepry Company, 16, King Dominica: Mr. J. R. H. Bripaewarer, Roseau. 

Street, Kingston. Montserrat: Mr. W. Rosson, Botanic Station. 
British Guiana: Tux Argosy Co., Lirp., Georgetown. Antigua: Mr. 8. D. Matone, St. John’s. 
Yvinidad: Messrs. Murr-MarsHati & Co., Port-of-Spain. St. Kitts: Toe Brste aNp Book Suppiy AGENCY, BASSETERRM 
Tobago: My. C, L. PLaGEMANN, Scarborough. Nevis: Messrs. Hows, Bros., Charlestown. 

Canada: Lewis W, Curmens, 81, Yonge Street, (Royal Bank Building) Toronto 
- — -— = = = — _ —<———— — dl — 

Printed at Office of Agricultural Reporter, 4, High Street Bridgetown, Barbados, 



R. M. S. P. 
MAIL, PASSENGER & CARGO SERVICES 

FROM THE 

WEST iNDIES 

Vol. XVI. _No. 408.) __ SATURDAY, DECEMBER 15, 1917. ___[Qne penny. 

TO PORTS OF CALL 
THE UNITED KINGDOM | Azores. 

| {St. Vincent, St. Lucia, Dominica, 

CANADA | + Montserrat, Antigua, St. Kitts, 
| (Bermuda, Halifax, N. S., & St. John (N.B.) 

'IDEMERARA & PARAMARIBO | Grenada & Trinidad. 
Trinidad, Puerto Colombia, 

PANAMA CANAL & PACIFIC PORTS | (coe ome ee es eee 
| a , Iquique, co) Vv Biparaiso, 

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 ee 

> 

& JAPAN. 

Head Office: 18, Moorgate Street, London. 

Branches at BARBADOS, Trinidad, Tobago, Demerara, Colon, Jamaica, Antilla, New York, Halifax N.S., Buenos Airea, Santos, Sae Paulo 
Rio de Janeiro, Madrid, etc, 
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THE CASE OF THE UNITED STATES } 
vewaLe r 

‘ack from US. Debt. of Agriculture, Bulletin No, 261°. “The Cattle Tick Extract from US. Dept. of Agriculture, Bulletin 78, on “Tecas Fever,"by 
__ $n its Relation to Southern Agriculture,” by AUGUST MAYER :— Dr JOHN R. MOHLER, V.M.D., Chief of the Pathological Division, Burcau of 

__ “What it costs the Southern States to harbor the cattle tick is not Ae 
, calculated, but from observation and experience we can estimate DECREASED MARKET VALUE. “Animals coming from tick- We 

i with some assurance of approximating the truth. infected districts bring an average of one-fourth to one-half a cent less 
per pound than the quoted market price. The handicap that is placed on 
the southern ne Fuse as a result of oe decrease in value of his stock 

rhs : i = = will average .at’ the former re at least $1.50 per h allowing an ‘ 
Peri eeeay apes a sa aa a Eeeited with a ‘ares individual weight of 600 panne all Pee that thE Toes ea. 

4 eepom, jonice = andor bape 2 ages aaa rom on the estimated 705,000 southern cattle marketed yearly under these con- 
He pr aceon cattle. j ae page akect ay ss ime ice ditions will sum up at a loss of $1,057,500 per annum. It will be found 

er oe, aes 1S ic entree ood@bo f a4 ae ie tl m that this decreased value reacts and fixes the valuation of all cattle which ' 
numbers this would mean a loss of $25,000, ee pecr Carte remain in the infected territory, thereby reducing the assets of the cattle 

“DAIRY CATTLE. “In the case of dairy cattle, considerable damage industry of that section by this ratio per head for the four and a half 

; CATTLE. “Below the quarantine line we have something 
€X 15,000,000 cattle, the total farm value of which is given by the last 

= because of the extra feed required, and the shrinkage in the millions of cattle east of the Mississippi River, and the eleven millions of 

_ Sow of milk caused by tick infestation. It is believed that an estimate of cattle west of the Mississippi River; or. altogether, the Se 5 of the total value of the dairy cattle is not overcharging the tick. This shrinkage in value of $23,250,000 directly chargeable to the cattle tick. 
ae: , $3, Fi for dairy c 4 F t be eee thicn of St ree Re ere LOWER MILK YIELD. “The shrinkage of the milk production of 
Rare 8,000,000.” 5 : ; s 2 cattle harboring many ticks will average 1 quart per day, and the loss — 

Th . 5 occasioned thereby at 3 cents per quart for the 875,000 ticky dairy cattle 
| HIGHER DEATH RATE. “The average death rate among cattle in aut 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 _ the tick-infested area for the year 1904-5 was about 8.33%; in the ti S 
r x 3 vate pone each cow to the year, $7,875,000 per annum.” area it was about 3.12%. The total number of cattle that died in the 

ested area during the year ended March 31st, 1905, was about 1,250,000. pf c +3 
“The average farm value of these southern cattle may be put at $12, LOSS OF IMPORTED STOCK. “The damage resulting to the according to the Bureau of Statistics ; therefore the total annual lo southern purchaser of northern pure bred or high-grade cattle is another 

- death in the tick-affected States amounted to $15,000,000. The av item of no small moment. About 10% of all such cattle taken South dre 
death rate in the quarantined States being nearly three times as 3 of Texas Fever, even after they are immunized by blood inoculations, and 

about 60% of these cattle succumb to Texas Fever when not so treated. 
great as 

_ that in the tick-free States, it is not unfair to assume that two-thirds of ; 
‘this I so di ble ¢ ick, that is $10,000, ” Of the approximate 4,600 of such cattle brought South each year, at least 

5 a io the ck on0 460 die of Texas Fever. The loss entailed would naturally depend on the 
ss DECREASED FECUNDITY. “There is a further loss to be recorded value of each animal, and since the prices paid for such well-bred cattle | 
___‘ againet the tick in the reduction of the fecundity of the female cattle, and Tange from $100 to $1,000 or even more, it can readily be conceived that 
rato f also in the greater proneness of tick-infested cattle to diseases or the yearly loss from this item alone varies from $46,000 upward.” . 

abnormal conditions of the reproductive organs.” 

: _ &XCEPTIONAL EXPENDITURE. “There is also chargeable to the 
tack the greater expense of providing pasturage or extra feed for the 

Extract fron a Paper read by DR. F. BAHNSEN, Chief Veterinarian of the 

State of Georgia, at the 1915 Annual Meeting of the United States Live Stock 

_ cattle during heavy infestation, for dips and other preventive measures, Sanitary Association :— 
a “visi i a conservati ae =the ueiss te niacal Leon seer this Sc oa LOSS OF MILK. “lick infestation costs the Southern States each 

pe $s 600,000.” and every year not less than $150,000,000. Every milk cow infested with 
' ny $ ticks will give anywhere from a quart to as much as a gallon less milk than 

‘ ik STUNTING OF GROWTH. “There is another material charge to one that is not infected with ticks. If they are infested with ticks they 
% fe entered against the tick. With tick infestation at babyhood, there is will not recover their normal milk flow again until the next peried of 

very little chance to bring cattle to early maturity. The stunting which lactatioa. That item itself (and let us place it conservatively at a loss mot 
thay usually receive obliges us to carry them until they are three or more exceeding $15 a head on each and every milk cow) will make an item in 
yearsoid. That means two years of extra feed and care, and capital tied excess of $75,000,000.” 
ap Gonecessarily by adverse conditiogs. It costs easily from $5 to $10 per . ! bata a 
(yaar to provide and care for a cow ; and to keep our 12,000,000 beet cattle LOSS OF CONDITION. “When your cattle get infested with ticks 
a or two longer means, accordingly, an extra outlay of at least they get poor. They get thin in flesh and you have to sell them for less 

000.” money. Itisa certainty that the difference in value between a poorcow, ~ 
infested with the tick, and the value of the cow if she were mot tiah- 

“It @ wery easily seca that the annual loss sustained by the Southera infested is conservatively, even with our scrub cows, $5 a head, on 
&. ee. at rere garg dead am enormous 100,000,000 that basis we lose not less than $45,000,000 or $50,000,000 en 

; ia the Year of Department of for 1904.” one item.” 

| (ree SR Se + ee ke « 

COOPER'S CATTLE TICK DIP WEST INDIAN AGENTS: 

Sas received the official approval of the following Countriees GB. EAVVS: S. L. Horstord A Ce. ANTIGUA: Bennett, Br, 508 & Co 
JAMAICA: D. Henderson & Co., Kingsten. _ _Galon of South Africa, Northern Rhodests, Brazil, Basuteland, # GRENADA: Thomson, Hankey & Co. 

BARBADOS: Barbades Co-operative Cotton Co., Lté f Nyasaland, Swaziiead, Southern Rhodesia, Madagascar, BAHAMAS: W.N. Twynam, Nassau. 
British East Africa, German Bact Africa, Portuguese East Africa, RNIDAD: T. Geddes Grant, Port of Spain. 

ITISH GUIANA: Sandbach, Parker & Co. \ Portuguese West Africa, Egypt, Argentine Republic, Queeasiand, sv. WINGER. Corea & Co, chucetowni NEVIS: SD. Malone, 
; United States of A i DANISH WEST INDIES: A. Schmlegelow, St. Croix. “t 

\ = cael New South. Wales, MONTSERRAT: W. Liewellyn Wall, DOMINICA: Hon.H. A. Framptem ay 
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Stimulation of Interest in Education. 

N this article it is proposed to deal with the 
=e relationship of local educational systems to 

7 technical training in agriculture, interest in 
the subject having been roused by the app vintment 
in St. Lucia of a Commission to enquire into and to 

report upon educational matters. In two 

articles reference has been made as to how far ques- 

tions relating to agricultural knowledge and practice 

ean 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 

recent 

remains to be done to put matters on a sound footing, 
and that the time for systematizally 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 
correspendence being in some cases taught as school 

subjects. Some of these matters present little difii- 
culty, and lend themselves fairly well to treatment as 
educational subjects in secondary schools. 

This has led to the idea that the science subjects 

taught in the schools might be so developed as to give 

the pupils an insight into the working of land and the 
It has been pointed out that the 

cannot properly carry out these 

duties, and that it will be detrimental alike to the 

school and the pupil to attempt to make 

technical agricultural training the subject of school 
work. Itis admitted, however, that there is urgent 

need of this technical training in agriculture, that 

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, 

production of crops. 

secondary schools 

to 
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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, atford 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 Botanie 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 difficulties 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 diszipline, 

‘The kind of training a cadet receive will 

lepend upon the nature of the work ofthe Botanic 

may 

nd Agricultural Experiment Station of any given 

listrict, 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 approximatiag closely to the 

requirements of the district in which he is placed, and 

in which he may probably have to seek employment; 
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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 acquiresa 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 none 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 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] 
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 

Besides, the * 

sum of 

use, whereby he 

justifiable pride in his first earnings. 
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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 by 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, to 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 quite 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 minor responsibility, with 

the intention of rising to positions of increased respon- 

sibility, and ultimately of complete management or 

cdéntrol 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 

they are in possession of fairly complete, and perhaps, 

moderately adequate systems of agricultural education 
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 isin 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 Goy- 

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. Itis to be remarked, 

however, and this is a matter for 1egret, 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 atford 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 go- 

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’ 

encouraging the study of youths who have already left 

school, and ave engaged in practical agriculturai work, 

the Imperial Department of Agriculture instituted in 

1908, and still continues, a series of Reading Courses- 

and Examinations in practical ‘agriculture. 

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, and 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 social 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 landed 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 endeay- 
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 7'he 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 esseutial 
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 first 
three years of his residence, or (3) during the period laid 
down as necessary to qualify him fora free return passage. 

On first arrival the immigrant will undertake work for 
a ‘probationary’ period of six 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 month’s notice, being encouraged for the ensuing two 
and ahalf 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 Colonial 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, whe 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 ,', to }-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 
5 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 immigrant who, for 
any reason, wishes to yo back to India and not to take 
advantage of the facilities for settlement. He will be granted 
for himself and his dependents half the passage 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 colony, 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 case 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, unaccompanicd 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 with an easy method of 
legalizing marriages performed according to their own customs. 

It is quite apparent from the foregoing brief summary of 
details, that this proposed new scheme is avowedly one of col- 
onization, its fundamental purpose being the establishment of 
East Indians as permanent settlers in the colonies concerned. 
From the East Indian immigrant’s standpoint the new arran; e- 
ment would appear to be quite admirable, for he will be 
eutirely free of any financial liability connected with the 
cost of his introduction into the colony. From the planter’s 
point of view, however—and here allusion is made more 
particularly to those planters who have heretofore 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 only, inasmuch 
as the outlay incurred is proposed to be met, not by individual 
planters, but by the Government of each colony 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 necessity 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 immigration, 
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 
othér registered employer. These and other points which 
nay be urged against the scheme are entitled to careful 
consideration. Having 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 beara fair proportion of the cost 
of introduction, While it is true that in the past East Indian 
labour has been associated 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 the 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 necessary 
labour supply, but which remain unproductive and unremun- 
erative owing to smallness of population and insufficient 
labour. The paucity of Jabourers 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 such 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- 
tages 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 accom- 
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 rain has fallen 

since the third day of that month. The present drought vegan 

m the middle of October, so that the crops have experienced 

chard weather during two of the most critical months of 

their existence. We hope that December will be fayourable; 

for a great deal depends on the rainfall from the present 

date ‘until the end of January next year, | 
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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. 6450. Inthe 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. Inthe most favoured districts we learn that 
the percentage will hardly exceed 65. As we have passed 
fields in the drier districts of the island, we have observed 
comparatively few holes growing as yet. 

This does not, however, mean that the plants are dead. 
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 
fields, 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. Experience 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 impression that we 
had already reached the closing days of February or the 
early days of March. 

There are afew 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 market at 
the present time, the supply of even a moderate quantity of 
syrup will be helpful. 

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 ib, 
while potatoes remain at 3s. per 100 ib Green peas 
may be purchased at 4c. per pint, but this price capnGt 
long be maintained, as the trees give promise of a satisfactory 
crop. (Agricultural Reporter, December 1, 1917.) 

It isnot 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 crusaing makes a highly desirable cattle feed. 

(The Yearbook 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 Southern States, for the week 
ending November 3, 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 le, 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.f. 

GEORGIAS AND FLORIDAS. The market opened quiet, 
but 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 quotations, 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 
Average Extra Choice US /503 ep 

The exports from Savannah for the week were, to 
Northern Mills 277 bales, Southern Mills 51 bales, and 
from Jacksonville to Northern Mills 735 bales. 

BRITISH COTTON GROWING ASSO- 

CIATION. 

Tho one hundred and sixty: fifth meeting of the Council 
ot the British Cotton Growing Association was held at the 
Offices, 15 Cross Street, Manchester, on Tuesday the 6th 
ultimo. In the absence of the President (The Rt. Hon. the 
Earl of Derby, K.G.) Mr. J. Arthur Hutton occupied the 
Chair. 

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 hoped 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 6,050 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 605 bales for 1915, 

A very interesting report 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 difticultiesin shipping from Nyasa- 
land have been considerable, and the Association have still 
about 500 bales of cotton unshipped from last year’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. 

UGANDA. 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 SUDAN. Some important information 
has recently been received with regard to the possibilities of 
increasing the production of cotton in Egypt and the Sudan. 

In Egypt the drainage and irrigation schemes should 
in course of time add ancther 800,000 bales of 500 tb. 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 hb. 
each. It is extremely satisfactory to know that there is 
every reason to anticipate an increase of about 14 million 
bales from Egypt and the Sudan, with 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 read from the Board of Trade, statirg 
that Sir Albert Stanley is hopeful of arranging with the 
Treasury for an advance, to enable the preliminary works in 
connexion with the scheme to be proceeded with. 

DESIRABLE FRUIT TREES. 

The West Indian islands are 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, p.ternal 
governments or individual enthusiasts introduced into these 
islands plants which have since become of the greatest 
importance, such as the sugar-cane, the coco-nut, the lime, 
and the cacao tree, nat 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 of the nutmeg tree, the cultiva- 
tion of which seems to have enabled that island 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 crops 
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 Agricultnre 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 
cf the States. These inventories are not merely plant 
catalogues, 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. 37647 to No. 38665. Some of the notes refer to plants 
that would seem admirably adapted to West Indian conditions. 

To begin with Zizphus jujuba, 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 foetid odour of its flowers, 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 cherry to that of a hen’s egg, 
and in quality 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 scanty 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 is 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. On account of its value as 
a forage tree, it might prove very useful in times 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 dwarfed, stunted appearance. When 

allowed to develop to mature size the tree forms a beautiful 
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 

flesh, 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- 
Fi - 1 7 a em. The principal vatue of this tree would 
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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 
seems 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 6 feet 
above the ground and forming a very broad, dense, and flat- 
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 imbuzada is made from the 
slightly unripe fruit by mixing the strained and sweetened 
fruit with milk.’ 

MAIZE PRODUCTS. 
The world’s crop of maize exceeds that of any other oue 

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 coco-nut palm to the Pacific Islanders. 

To begin with, the cob is ground up and mixed with the 
crushed grain asa valuable foodstuff for animals. Besides 
this, the cob possesses great manurial value. It is calculated 
that a ton of corn cobs yields 500 1b of potash, along with 
other valuable fertilizing agents. 

The pith of the stalks is converted into cellulose, which 
is utilized in the manufacture of smokeless powder and other 
explosives, and has been 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, various 
articles, such as straw mats and hats are manufactured, and 
a specially tough parchment paper. 

Starch is largely produced from the graio, and large 
quantities of glucose syrap 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 
wala ta the hnman race thranghont tho world we 
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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. Jt deals 
with the question of technical education in agriculture 
of pupils from secondary schools. 

On page 388 will be found an article on the pro- 
posed settlement scheme for East Indians in other 

parts of the Empire. 

The melon tly in Hawaii is the subject of Insect 
Notes on page 394. 

On page 398 will be found an article on dasheens, 
tannias, and eddoes, and their uses. 

Agricultural Colleges for the Tropics. 

In the debate on the Colonial Office vote in the 
House of Commons, commented on inT ropical Life, 
September 1917, Lord Henry Bentinck is reported to 
have said: ‘I would put to my Right Honourable friend 
the Colonial Secretary, the necessity of the Royal Com- 
mission's enquiry 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 
agricultural 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 basis 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- 
duetion 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 Tropical Life a very excellent 
cartoon which sums up the situation very fairly. 

— ee 

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 533 of the United States Department of 
Agriculture deals with the possibility ofthe develop- 
ment of cotton production in California, and comes to 
the conclusion that the present possibilities of cotton 
culture in that State he in the direction of producing 
Egyptian or other special types of long stapled cotton. 
The writer, O. F. Cook, of the Bureau of Plant Industry, 
thinks that the wider introduction of cotton growing 
into California is but a question of time, 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 exist, it is not 
advisable to grow cotton on a commercial scale exeept 
to such an extent as to warrant the erection of ginning 
establishments and oil mills. A further warning 1s given 
against the importation of cotton seed either ‘fromthe 



MOE evs, NOs 408: THE AGRICULTURAL NEWS, 393 
ee 

‘Southern States or from Egypt, and we would add, or 
from Brazil also, in order to prevent the introduction 
of the boll weevil or the pink boll worm. 

+ 

Fixation of the Nitrogen of the Air. 

An articlein 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 efficiency 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 cowplicated 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 influence on 
the manurial 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 etfected 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 extensive felling of forests and burn- 
ing of grassland. Such clearings facilitate the rapid 
run otf of water which would otherwise percolate slowly 
into the soil. This rapid run off 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 bemg explained as 
“foliows: ‘Ifa 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 suriace. 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 bronght. 
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 
lisenssed over and over again, cannot be said to be 
‘lefinitely settled vet. 

Food Conservation. 

The suitability of vegetable oils—coco-nut, cotton 
and ground nut—for human consumption as substitutes 
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, 
15, 1917, which was published in the Financier, 
Mr. Smith suggests that it is advisable (1) to prohibit 
the manufacture of butter from cow’s milk for the 
present in Great Britain, and (2) to enconrage, 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 careases 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 fay to ship 
elsewhere for feeding animals on. 

ee” 

Fresh Fruits and Vegetables as Substitutes for 

Meat and Bread. 

Farmers Bulletin 871, 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 
necessary 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 chietly of vegetables, will not lack starch or 
protein. In connexion with these foods, however, it is 
highly desirable to, use. skim milk, which hke fresh 
fruits and vegetables, is perishable and can only be 
profitably used within a short, peried after 1ts produc- 
tion, 
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INSECT NOTES. 

THE MELON FLY IN HAWAIL 
From time to time within recent years articles have 

appeared in this column of the Agricultural News dealing 
with fruit flies. Some of these articles were devoted 
entirely to the Mediterranean fruit fly, as being 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 cucurtitae, 
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 Bu/l/etin 497 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. 

Et 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 Islands took place 
about 1895, and when discovered in 1897 it was already 
a serious pest. The favourable climate and abundant food 
supply prevailing in Hawaii have enabled the melon fly to 
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 squashes, 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. 

LIFE-CYCLE 

Under favourable warm weather conditions in Hawaii, 
the egg, larval, and pupal stages may occupy 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 fora period of 431 days, although adults 
deprived of food and water never live more than 102 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 less 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. dn captivity, mating 
does rot 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 
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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 ezgs every 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 plint 
or fruit by means of a sharp ovipositor. No portion of the 
plant is free from attack, since the eggs may be deposited 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 which have 
made a good growth 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 and 
destroyed as a rule but the older fruits of some species are 
more resistant 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, usually 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 melon 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 may 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 melon 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 CANE FIELDS. 

In the last issue of this Journal December 1, 1917, 
notice was drawn toa 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 and new appli- 

ances, in order not to be left behind in the race for success. 
An article in the /nternational Sugar Journal, October 

1917, much of which is reproduced below, shows the alertness 

of mind, and the readiness to receive new ideas, with the 
determination to find out their value and employ them to 
the utmost when found useful, which the Hawaiian sugar 

planters are exhibiting in the conduct of their business. It 

Ss a a ee 
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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 example 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 cane fields has been devised and developed by 
Charles Eckart, Manager of the Olaa Sugar Company in the 
Hawalian 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 Jabour, the ;increased yield of cane 
is estimated at not less than 10 tons per acre on an average. 

The process is bassed on the principle that small unex- 
panded cane shoots are 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 tb. per 
100 square feet) are next 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 ying 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. 

Owing to the spear-like and comparatively rigid nature 
of the young cane shoots, and the mechanical 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 out, or in 
a blanched condition are 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 that the 
paper could lie in perfect surface contact with them,a com- 
plete stand of cane would emerge through the covering strips. 
Small irregularities, however, due to stones, elevation of the 

old stools, or to unevenness of the land, allow many of the 
young shoots to expand or unfurl before they come into 
contact with the paper. Since these expanded shoots 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 or six weeks from the application of the 
paper ‘coverings to the cane rows, labourers pass along the 
rows, and with a knife cut longitudinal slits in the paper at 
such places as are 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 35c. 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 natura lly 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 atitomatic eradication of weeds in the 
cane rows, and to the mulching 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 mizht 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 six 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 Office we 
learn that Mr. W. Rk. Dunlop, Scientifie Assistant on the 
Staff of the Imperial Department of Agriculture, has 
received his commission as Lieutenant in the R.N.V R. 

Mr. P. Taylor, Clerical Assistant, also on the 
Staff of the Department, is serving in the East Africa 
Expeditionary Force in the Army Ordinance Corps. 

Mr. W. Nowell, D.LC., Mycologist, and Dr. J.C. 
Hutson, B.A., Ph.D., Entomologist, on the Statf 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 Service and Regulatory Announcement, No, 21, the 
dratt 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 Department makes it very clear that it is 
not urging the measure upon any State, This proposed 
bill has as its object the subjecting to State regulation and 
contro], as affecting public interests, the marketing of all 
farm products, which are defined as any product designed 
for food purposes. 
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GLEANINGS. 

« The cane crop forecast for the 1917-18 season in India, 
which is based on official reports covering about 95 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 
Sugar 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 
these products. Bay oil is quoted at from 12s. 6d. to 13s. 
per ib., while lime oil, distilled, fetches 8s. 6d. per tb., and 
hand pressed from 17s. 6d. to 18s. 6d. 

Professor O Beccari, in a paper contributed to the 
Philippine Jourial of Science, January 1917, on the ongin 

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’ Proceedings of the 
Agricultural Society of Trinidad and Tobago, 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 
of other small West Indian islands a prohibitory Ordinance 
in this direction is most advisable. 

The unsettled condition of the Chinese market, and the 
increase in the Formosan sugar production threaten the 
Philippine sugar industry with the loss of both its Chinese 
and Japanese markets. The Jnternational 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. 

Many Zululand planters believe that cotton offers 
excellent prospects as a remunerative crop. The growing of 
otton does appear to hold out remarkable prospects: it is 

said that £50 to £60 per acre is not too high a figure to place 
upon the average gross. return at present prices; There is 

possibility that a very big industry may be started in that 
intry in the near future. If cotton could once be established, 
would prove a great thing for all South Africa. (The South 

iifrican Sugar J urnal, August 15, 1917.) 

Decemper 15, 1917. 

It is interesting to note that a series of experiments as 
to the merits of planting sugar-cane on the flat compared ° 
with planting it in furrows, especially with the view of facili- 
tating the introduction of mechanical cultivators, is being’ 
undertaken at Slob estate in the island of St. Croix. This. 
estate is owned by the West Indian Sugar Factory Company, | 
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. 

Spineless varieties of prickly pear have often been 
considered as worthy of attention in <ry countries as fodder 
plants According however to the Agricultural Guzette or 
yew 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, 
November 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-nuts, grape fruit, and oranges lie in heaps along the 

roads and fields Not a single stem of banana is standing, 
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 Board of Trade Journal, October 18, 1917, states 
that the Acting Colonial Secretary at Kingston, Jamaica, 
writes, under date September 4, that a company has been 
formed in the colony, with sharebolders 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 foreshore, facilities for landing and shipping have also 
been granted. The scheme is in abeyance at present, owing 
to 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 sugar plantations, until hardly acrop is 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, Barbados, 

December -5, 1917, the Agricultural Reporter 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 
insect pests attacking e¢onomic crops. 
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VTAL REPORT 5 

VINCENT: REPORT ON THE AGRICUL- ST. 
TURAL DEPARTMENT, 1916-17. 

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. Itis 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. 
Lurning now to the economie 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 1916; and second, the very serious 

attacks of insect wd 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 isone of great value. 

Acting on the information thus gained, the Government 

of St. Vincent, through the officers 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 results in both directions. To quote 

a remark on page 17 of the report, “he 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 1916-17 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 

Jint 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 for 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 th., valued at £37,619, and 182,004 tb. 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 tb, 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 tb. 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 fb., 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 raise 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 difficulty of obtaining suitable boys as 
agricultural pupils. In the selection of cadets preter- 
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 13s, 2d. 
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THE USES OF DASHEENS, TANNIAS, 

AND EDDOES. 

Among the most valuable economic crops of tropical 

and sub-tropical regions are certain species of the Arum 

family. These belong almost exclusively to the genera 

Xanthosoma and Colocasia. ‘They are known in the West 

Indies as tannias and eddoes, or ‘cocoes’ in Jamaica, and 

one of the Colocasias (C. antiquorum)—which is only 

cultivated in the wetter 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 Yearbook of the United States Department of 

Agriculture, 1916, itis stated that a variety of the taro 

has been intrcduced 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 exotic origin. Mr. J. Jones, the Curator of the Botanic 
Station in Dominica, thinks that this is most probable, as the 
patois-speaking inhabitants of that island sj 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 Nanthosoma,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 (Xanthosoma) 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 an arrow-head, 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 reproduced 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 
esteemed. These plants are widely grown not only in 
tropical America, but throughout Polynesia, 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 digestible. 

In furtherance of the wise policy referred to in another 
article of this issue, the Bureau of Agriculture collected varie- 
ties of tl.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 is 
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 Yearbovk, 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 practised in these 
islands, but which seems well worth a trial. As has keen 
stated in «a former number of this Journal, the leives, 
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 than 
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, witha 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. 
Drain and serve. 

Neither the cultivation nor the cooking of these shoots 
seems very diflicult—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 to 
twenty minutes. 

Dasheen crisps are made in the following manner: raw 
dasheens are pared, and sliced thin, and fried slowly to 
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, Lucia. 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 the Experiment Stations: limes 3,400, 
grafted mangoes 15, budded oranges 50, economic plants 6, 
and ornamental plants 29. In addition 1 packet of vegetable 
seeds was sent out. : 

Regarding staple crops, the 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 8:93 inches, and at the Agricultural 
and Botanic Stations, 8°44 inches. _ 

In a further report for November, Mr. Brooks describes 
work of a general routine nature both in the Experiment and 
Botanic Stations, Plant distribution included 2,400 lime 
plants, 8 grafted mangoes, 7 budded oranges, and 17 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 rainfali recorded at the Botanic Gardens, Castries, 
for the month was 3°80 inches; and at the Agricultural and 
Botanic Station, Choiseul, 2°23 inches. 

St. vincent. 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 35 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 ia 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 Mycologist and Entomologist 
of this Department, 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. R. Jackson, 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 change to report on the condi- 
tion of the London produce markets during the month of 
“October from that of our report for September. Consider- 

ing the dangers and difficulties in import traffic business, 
on the whole it is remarkably well maintained, Parchases, 
however, are being made 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, 

GINGER. 

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 in 
the London market the prices stood thus: washed Cochin 
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 Japanese at 47s., 345 
bags of Cochin at 70s., and 75s. for brown rough Calicut. 
At the last spice auction in London on the 25th of the month, 
268 bags of rough washed Cochin were bought in at 70s. 
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 Java were offered and sold, 3s, 3d. 
per ib. being paid for fair curly pale red, ordinary fetching 
33., and pickings 2s. 10d. 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 tb. for broken and pickings. Fifteen packages of broken 
and mixed Macassar fetched without reserve 2s. 7d. to 
2s. 11d. per b. 

SARSAPARILLA. 

This drug has been in good supply but in very little 
demand. At auction on the 18th the offerings were as 
follows: grey Jamaica 16 packages, Lima-Jamaica 13, 
native Jamaica 8, and Honduras 3. The only sales effected 
were for 4 bales of the Lima-Jamaica, which fetched 3s. 3d. 
per tb. The grey Jamaica was withdrawn at 4s. per bb. 
It was stated that some private sales had been effected with 
some of the native Jamaica at 2s. 3d. per hb. 

ARROWROOT, LIME JUICE, PIMENTO, KOLA, CITRIC ACID, 

CASHEW NUTS, and CASSIA FISTULA. 

At the beginning of the month the quotation for 
arrowroot was 5jd. per tb. for ordinary manufacturing 
St. Vincent. A week laterit was stated that 200 barrels of 
St. Vincent had arrived, which was being disposed of at 53d. 
to 63d. per hb. 

Owing tothe demand for lime juice by the Govern- 
ment, together with a reported decrease in the import, an 
advance of 3d. per gallon was made in the early part of the 
month, and 3s. 3d. to 3s. 6d. 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 4d. per fb. Atauction at the close of the 
month some 500 bales were offered and disposed of at 42d. 
per fb. 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 fb. on previous rates, good bright Java 
fetching 83d per tb.; 10d. was asked for some good Java 
halves, while 2 bags from Dominica of fair quality 
sold at Sid. per tb. Citric acid has maintained a steady sa'e 
at 3s. 3d. per lb. throughout the month. Cashew nuts were 
represented at atictionon the 18th of the month by 12 
packages, all of which were disposed of privately. Nineteen 
packages of Cassia Fistula pods were also brought forward at 
the same auction, but failed to find a buyer. 
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MARKET REPORTS. 
West Inpra ComMMITTEE CIRCULAR, 

November 1, 1917. 

ArRowrRooT—5id. to Gd. 
Batata—Venezuelan Block, 3/2}; Sheet, 3/9} to 3/11. 
Brrswax—No quotations. 
Cacao—Trinidad, 87/- to 95/-; Grenada, 90/-; Jamaica, no 

quotations. 
Corrre—Jamaica, 72/. 
Copra—£46. 
Froir—No quotations. 
Gincrr—Jamaica, no quotations. 
Hoxry—Jamaica, 100/- to 110/- per ewt. 
Lm Jurce—Raw, 2/6 to 3/.; concentrated, no quotations; 

Otto of ‘ime (hand-pressed), 16/-. 
Loewoor—No quotations. 
Mace—No quotations. 
Nurmecs—No quotations. 
Pimento—No quotations. 
Russper—Para, fine hard, 3/1; fine soft, no quotations; 

Castilloa, no quotations. 

Trinidad.—Messrs, Gorpon, Grant & Co., November 22, 
1917, 

Cacao—Venezuelan, $11°25 to $11°50 Trinidad, no "quota- 
tions. 

Coco-nut Or—S1°30 per gallon. 
CorrreE—Venezuelan, 12c. per th. 
Copra—7ie. per Ip. 
Duat—No quotations. 
Ontons—$8°00 per 100 th. 
Peas, Sprit—$12:00 to $12°50 per bag. 
Porators—English, 84°50 to’$5-00 per 100 tr. 
Rice—Yellow, $10°50 to $11:75; White. $9°25 to 9°50 

per bag. 
Svear—American crushed, no quotations. 

Barbados.—Messrs. T. S. Garraway & Co., 

New York.—Messrs Gituespie Bros, & Co., November 

ios. 

Cacao—Caracas, 12}c. to 15c.; Grenada, 12c. to 12tc.; 
Trinidad, 12fc. to 15c.; Jamaica, 9hc. to 10}c. 

Coco-nuts—Jamaica and Trinidad selects, $48°00 to 
$50:00; culls,-@52°00 to $34:00 per M. 

Correr—Jamaica, 9jc. to 11c. per tt. 
GincrR—16c. to 20c. per tb. 
Goat Sxins—Jamaica, 80c.; Antigua and Barbados, 70c. to 

76c.; St. Thomas and St. Kitts, 65c. tu 70c. per th. 
‘Grave Frorm—Jamaica, $3:00 to'$3°75 per box. 
Lames—$4 50 to 65-00 per bri. 
Mace—32c. to 38c.-per tb. 
Nutmrecs—18%c. 
Ornances—$2°50) to $375 
Pimento—ige. to 6e. perf. = 
Sucar—Centrifugals, 96°, 6°90c; Muscovados, 89°, 6:64c.; 

Molasses, 89°, 5°*7bc, all duty paid. 

October 

30, 1917. 

ArrowrooT—$8'00 per 100 th. 
Cacao—$11°'00 per 100 fb. 
Coco-nuts—$36'00 husked nuts. 
Hay—No quotations. 
‘Motasses—No quotations. 
Ontons—$12 00. 
Peas, Sprit—No quotations; Canada, no quotations. 
Porators—$6°75. 
Rice—Ballam, $10°00 to $10°80 “per 180 tb.; Patna, no 

quotations; Rangoon, no quotations. ’ 
Sucar—Muscovado centrifugals, no quotations. 

— —__—_____— a 

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 1s. each. Post free, 1s. 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. 
Volume XV, No. 4. 

(III; 2. IV, 3; and V, 2 and 3 are out of print.) 

Containing a full account of the Proceedings of the West Indian Cotton Conference, 1916, 
Volume XVI, Nos. 1, 2, and 3. 

HAND-BOOK AND PAMPHLET SERIES. 
The Pamphlets and Hand-books are written in a simple and popular manner, and the infowmation 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’ contains extracts from official correspondence and from progress and 
other reports; and, in fact, any information indicating what is going onin each colony and the progress made im 
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, 14d. The subscription price, including postage, is 
2s. 2d per half-year, or 3s. 3d. 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, 

Containing Papers on general subjects. 

All applications for copies of publications are to be addressed to the Agents, not to the Department, 

| 
| 
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\’e are buyers of = 
| ag 

, “a 
And we are prepared to buy year after year 

fe 

THE WHOLE PRODUCE OF THE 

WEST INDIES. 
ie Se ee are a { 

able to offer the highest inducements to our clients. WE CON- — 
SIDER NO TRANSACTION COMPLETE UNLESS BOTH PARTIES — 

In addition to our business of Cotton Seed Crushing, WE DO Mw 
A GENERAL IMPORTING AND EXPORTING TRADE: conse 
quently we are open to handle any possible transaction, so 

| GONSULT:US UPON ANY MATTER ON WHICH YOU ~ 
REQUIRE ASSISTANCE, AND LET US SEE IF 

WE: CANNOT BE OF SERVICE TO YOU. 
eee 

_ ERNEST THORNE, LTD. BARBADOS. 
} 

wis § 
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®e TRADE ae MARK. ae 
Ny fy) 

APPLY TO LOCAL AGENTS OR DIRECT TO 

"he Ang lo-Continental Guano — 
Works, Ltd. 

| 
Dock House, Billiter Street, London, E.C, — 

SS) SES 77 = ry ae ==, 

i 

‘FOR | s ALE. _ BORDEAUX oe 
For use in mixing the above, we stock 

A SISAL FACTORY, phtanahiemme eel Meee’) ER 
; ing fungus pests on the rind of the cane plant prior. a 

Complete, Modern, and in perfect order, | planting. ‘ 
For particulars apply to Assure a good spring, by using this pie 

To be obtained from A 4 -Plantageselskabet Dansk Vestindien, ine 
yh ; THE BARBADOS CO-OPERATIVE 2 4 

Christiansted, St. Croix, COTTON FACTORY, LIMITED, — 
Hy WHITE PARK, . 

Virgin Islands of U.S.A.’ BRIDGETOWN, BARBADOS. _ 

Agents 

The following have been appointed Agents for the sale of the publications o! the Department;— ye ai 

London: Messrs. Dutau & Co,, 37, Soho Square, W. Grenada: Messrs. THos. wior.& Co., St. George. mi 
West Inpia Comaurrer, 15, Seething Lane. St, Vincent: Mr. J. D. Sondre, ‘Times’ O: Office, 

Barbados; Apvocate Co. Lirp., Broad Sireet, Bridgetown. St. Lucia: Mr. R. W. Niigs, Botanic ohm 
Jamaica: THE Epucationan Suprpny Company, 16, King Dominica: Mr. J. R. i. BripcewaTER, 

Street, Kingston. Montserrat: Mr. W. Epson, Botanic Sta ia 
British Guiana: THe Arcosy Co., Lrp., Georgetown. Antigua: Mr. S. D, Msconeg, St. John’s. 
Trinedad: Messrs. Murr-MarsHatt & C's,, Port-of-Spain. St. Kitts: Toe Brete «s > Boox Surpty AGENCy, Basser) 
Tobago: Mr. C. L. Puracemann, Scarboroagh. Nevis: Messrs, Howxzt:, Bros., Charlestown. 

Canada: Lewis WwW. CHEERS, 81, Yonge Street, ‘hal ed Building) Toronto 
ne eg teamed — a 

Printed st Office of dgriculiwral Reporter, 4, High Street’ Bric. - , Barbados, 
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SATURDAY, DECEMBER 29, 

R. M. S. P. i 

MAIL, PASSENGER & CARGO SERVICES 
FROM THE 

WEST INDIES 
i TO | PORTS OF CALL 
UNITED KINGDOM | Azores. 

| { St. Vincent, St. Lucia, Dominica, 
CANADA | , Montserrat, Antigua, St. Kitts, | | |Bermuda, Halifax, N’ S., & St. John (N.B.) 
DEMERARA & -PARAMARIBO | Grenada & Trinidad. 

| Trinidad, Puerto Coiombia, 
PANAMA CAML & PACIFIC PORTS |=. Cartagena, Colon, Panama, 

| lc llao, Iquique, Antofagasta & Valparaiso. 
|REGULAR MAIL,*ASSENGER AND CARGO SERVICES FROM THE 

* UNITED KINGDOM TO 

BRAZL, URUGUAY & ARGENTINA 

Via Sain, Portugal, Madeira & St. Vincent 

REGULAR SAILIGS FROM THE UNITED KINGDOM TO 
$ 

; MOR:‘CCO, CANARY ISLANDS & MADEIRA, re 

3 a 
STRATS SETTLEMENTS, HONG-KONG, CHINA ome i 

& JMAN. ———— 

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

. Rio de Janeiro, Madrid, etc. 
—————— 0 — — ee 



‘Tick SupprREss 

- be treated sufficiently often to prevent any ticks which get on after one dipping from falling off again before the Cattle arggain dined. If the interv: 

O R : : 

TICK ERADICATION? 
> 
> 

How often should Cattle be Sprayed? 

HALF MEASURES. There are innumerable Cattle owners who think that the object of dipping or spraying is teeep ticks from getting on to 
the cattle : this wrong impression is held almost always by those men who do not set before themselves as their goal the absute eradication of ticks from 
their property, but are content simply to keep the number of ticks within bounds. These men aim merely at tick “ sugression,” and are apparen 
content to regard ticks as a trouble that will always be with them : they look forward with equanimity to the prospect of havg 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 property within a period of two or three years. Som 

ERADICATION SHOULD BE THE AIM. I: should, therefore, be most strongly emphasised that the devertition which should be b 
cattle dipping, or spraying operations, is not merely to “‘suppress” ticks, but to completely eradicate them. { 

So far from it being desired to keep ticks off cattle, the whole idea is to use the cattle to collect the ticks from the inf, 
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. 

pastures, and then to kill, al 
pped up” by the cattle, and 

THE IMPORTANCE OF THE PROPER INTERVAL. But it will be clear that, if this desirable result is} be obtained, the cattle m 

between treatments is too long, many female ticks will fall off without ever having been dipped or sprayed. Each of tke female ticks will lay seve 
thousand eggs, which means that the pasture is being continually re-infested with young ticks. The importance of not allowing # female tick to escape sprayi 
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 nuber 6,750,000,000 individ 

VINTERVAL DEPENDS ON LIFE HISTORY. In considermg what is the proper interval between sprayingg dippings, the deciding fact 
must be the period which a tick spends on an animal from the time it first gets on, as a seed tick, until the time it falls off ah fully-engorged female, read 
to lay eggs. : sii 

It has been proved beyond all doubt that the ordinary Cattle Tick requires at least three weeks to complete that ption of its life-cycle which it 
spends on an 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 ticks will | eradicated more quickly, 

AN OFFICIAL RECOMMENDATION. The following procedure is recommended by the Jamaica Departmt of Agriculture, when first 
commencing tick-eradication measures :— | 

Spray once, handpicking engorged female ticks on the point of dropping. Spray again 10 days later. If ticks still agar, spray again 10 days later. 
If no ticks are found, spray 3 weeks later. Spray every 3 weeks throughout the year, whether any ticks arseen or not. ae 

The next year the three-weekly spraying should be persisted in. The following year the property should be free }m ticks, if this procedure i 
observed and the spraying is always very thoroughly carried out. aes 

HOW LONG TO CONTINUE SPRAYING. If ticks apparently disappear from the Cattle after they have beemder treatment for some time, _ 
the dipping or spraying should not be discontinued until it has been determined by a number of careful hand inspections that cattle are really free of ticks. 
If ticks continue on cattle until cold weather and then finally disappear, it should be borne in mind that in all probability adication has not really been — 
accomplished, as there may be engorged females, unhatched eggs, and inactive seed ticks on the farm ; consequently, even if the (tle 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 cattlend treatment is discontinued, 
the cattle should be watched with the greatest care for ticks until ample time has elapsed to leave no doubt that the property free of ticks. : 

i 

HOW TO KEEP A PROPERTY CLEAN. After a property has been freed of ticks, precautions should be served to prevent ticks from 
being reintroduced. In case it becomes necessary to bring cattle from a ticky property, they should be completeljreed 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 ticky cae, where such cattle may be — 
kept and entirely freed of ticks before being placed with other cattle. Such cattle may be freed of ticks by dipping them twicét an interval of 10 days in an 
arsenical dip. After the second dipping, the cattle should not be placed fa the quarantine pen, which may be “‘ticky,”” but placén a tick-free lot, where th 
ean be observed for a time, to make absolutely certain that they carr- +o ticks, after which they may be placed with the othemttle. 

COOPER’S CATTLE TICK DIP WEST INDIAN ACNTS: 

Sas received the official approval of the following Countries: @T. KITTS: S.L. Horstord & Co. ANTIGA: Bennett, Br $07 & Co 
JAMAICA: D. Henderson & 4, Kingston. 

Galon of South Africa, Northern Rhodesia, Brazil, Basutoland, GRENADA: Thomson, Harty x Co. 2 
BARBADOS: Barbados Co-operati\Cotton Co., Ltd. Nyasaland, Swaziland, Southern Rhodesia, Madagascar, BAHAMAS: W. N. TwynatNassaa, 

British East Africa, German East Africa, Portuguese East Africa, TRINIDAD Ay Geddes Grant, \et of Spain. 
BRITISH GUIANA: Sandbaech,jarker & Co. 

Pertuguese West Africa, Egypt, Argentiae Republic, Queeastand, ST. neat Corea & Co., Camestaaee: fy re one, 
Unit DANISH WEST INDIES: A. Schmbelow, St. Croix. td 

ited Statesiot America, New South Wales, MONTSERRAT: W. Llewellyn Wall. DOMINA: Hor. H. A. Fram 
Northera Territory of AustraMa. ST. LUCIA: Barnard Sons & @, Castries. , 

Manufacturers: WILLIAM COOPER & NEPHEWS, Berkhamstd, Engle 
BRANCHES: Terento, Chicago, Sydney, Melhoarne, Auckland, Buenos Aires, Monte Video, Punta Arenas, EaL.ondon, Odesse 
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Stimulation »f Interest in Education. 

N the eries of articles that have already 
appeare: on this subject reference has been 
made t general education in elementary 

and in secondary schools, and to the necessity in 
rural schools for ensuring that the teaching there 

given shall be sch 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 main 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 humanistic 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 

West Indian Bulletin, Vol. XIV, 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 afford 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 approximate 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 

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 

Agricultural 
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‘ean be trained in work that has real association with 

the local agricultural industries; and they may be 

trained to acquire a fair perception of the needs of 

these industries. ‘Their training may consist chiefly in 

-earrying 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, 1t is necessary that they 

receive a certain amount of theoretical instruction, 

in addition to their acquiring manual dexterity 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 

-ealeulated 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 should 

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 atter 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 

hours: they find how to obtain out of working 

reasonable recreation, and they acquire a sense of 

individual responsibility beyond what can be obtained 

under a together with its 

consequent rules and regulations. On leaving the 

system of boarding 

where they have been trained in order institution 

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 

produce the higher grades of labourers and the 

types of head men who find.so large a place in 

THE AGRICULTURAL NEWS. 
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tropical agriculture, men who can wrk with their 
hands, or, in subordinate capacities supervise the 
work of others.’ 

The planning of this phase of wox requires partic- 

ular care. There is too frequently pres@t in the minds of 
those responsible for it, that the purpse will be served 

by teaching the rudiments of botaty, chemistry, qnd 

other sciences having a bearing on agriculture. This 
idea is wrong and misleading, and jas probably been 
responsible for much disappointmat on the part of 
those who have been desirous of adjfancing the educa- 

tional welfare of pupils of the class mder consideration. 

In respect to this class of pupils, agiculture and _horti- 
culture require to be regarded asarts—things to be 

done. The rules and the reasons forthe operations will 
be furnished by those who are direfting the operations, 
rather than by the subordinate wrk-people engaged 

in carrying them out. There}s abundant scope 
for useful teaching, as anyone who has had prac- 

tical experience in field or grden well knows. 

Just what lines of instructionfhould be followed 

must be determined by the natu of the occupations 

of the district in which the schol is situated. The 
work of the Experiment Stations jnd Botanic Gardens 
is determined mainly by the agipultural interests of 
the districts in which they are siftated, thus affording 

an ideal means of giving instrucion in work directly 

related thereto. 

It would seem a comparatiply easy matter to 

devise a series of scholarships fim the elementary 

schools, to enable a limited nujber of pupils from 
some, if not all, of the schools t{ receive instruction 

on the lines indicated, at the |Botanic Garden or 
Experiment Station of each colon 

In countries where the culti}tion of sugar-cane 

ay be some difti- is the principal industry, there 

culty of finding the means offintroducing these 

trained workers into the generl economy of the 

estate, except through the rankjof the labourers. 

A great incentive to acquiring te training will be 
thought out; but 

sso trained will 

be advanced to 

hey should form 

a body whom the managers of estas will be glad to 

It is mordthan likely that 
the introduction of motors for ploufiing, cultivating, 

given, 1f some better method can 

little doubt that 

quickly show their worth, and w 
there 1s work 

positions of minor responsibility: 

have and to recognize. 

and other operations of the planttion, will afford 

openings for youths who have réeeived the better 

drvices should be 

ranks of t skilled 

training. At the same time their 

welcomed to fill the more 
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workers on the plantation, such as those engaged 

in ploughing, tle working of weeding machines, and 

the care of live stock. 

Cotton groving gives rise to a demand for 
skilled workers of the labourer class, who can be 

entrusted with tie work of planting and caring for 

the crop, and thecontrol of the pests and diseases to 
which the crop is liable; and this in perhaps a 
greater degree tha 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 skiled labourers: for in these indus- 
tries there is mua work in connexion with plant- 
ing the trees and pruning them, and in_handl- 
ing the crop, tha has to be done by 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 wrkman is valued, and should be 
remunerated accordigly. 

From this, perh:ps, it follows that the training of 

pupils in Botanic Grdens and Experiment Stations 
will find most favourin cacao and lime-growing coun- 

tries, though it is pobable that the etfort to diversify 
industries, which is 1ow evident, wiil lead to an early 

extension to sugar aid cotton-growing regions of this 

means of training; wule this will probably 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 aay be quite small in some of them. 

The Botanic Garders and Experiment Stations afford 

excellent training grund in which the limited numbers 

of skilled workers of shis class may be readily produced, 
without the necessit for setting up any elaborate train- 
ing institution. 

On surveyingthe whole question of agricltural 

instruction, it shold be recognized that there already 

exist in these clonies valuable means for giving 

instruction. What is needed on the part of those 

directing affairs is that they shall carefully study 
the facilities thw existing, and endeavour to use 

them to the fulest extent, and out of them to 

develop 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 s more likely to be attended with 

success than eforts at the present time to create 
entirely new organizations for teaching purposes. 

POTASH FROM KELP. 
Until the beginning of the war the supply of potash as. 

a fertilizer was almost a monopoly of Germany’s. In 1915- 
Germany prohibited the exportation of all potash salts. 
This action stimulated the attemot of American manufac- 
turers to produce potash, and resulted in the erection of large- 
plants in Southern California for the extraction of this 
material from kelp. Along the Pacific coast of North 
America are 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 Yearbook of the United States 
Department of Agriculture, 1916, dried kelp of the most 
important species will yield from 25 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 2500 tons 
of raw kelp, yielding approximately 10 per cent. of dried 
kelp. The reaping of the kelp is however not without diffi- 
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 have been suggested for treating these 
kelps with a view to their utilization for fertilizer purposes. 
The simplest is todry 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 formation of humus 

Another process is to bura 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 smalh 
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 
cn 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 evapcration. 
In the process of distillation the nitrogen is driven off and 
recovered in the form of ammonia, Combustible gas is 
evolved in considerab’e qnantities, and is available for use ag 
fuelin 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-products 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-fourths of which consist practically 
of valueless matter, would prove too heavy an item to 
permit of successful competition with importations of potazh 
salts from mines in other countries. Investigations aro 
new being made with the hope of transplanting the Paciric 
kelp to the Atlantic coast, and successfully growing it ther: 
If this should be accomplished, and the plants establishit 
in extensive beds, dried ground kelp would undoubtedly 
become a widely used fertilizer on eastern farins. 
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DOWN THE ISLANDS. 

ITEMS OF LOCAL INTEREST. 

pominica. The Curator (Mr. Joseph 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. Concerniag staple crops it is 

stated that a good second crop of limes is now coming in. 

The price of ripe limes is 7s. per barrel. The weather is 

favourable for ripening and drying the cacao crop. With 

regard to onions, 24 Ib. 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 year. The rainfall for the month was 

1°92 inches. 

MONTSERRAT. The sweet 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 Tb. black-eye peas, 36 

mahogany plants, and 18 golden apple plants (Spondzas dulcis). 

Five distillations of bay leaves were made in the Botanic 

Gardens, giving a total of 6,000 tb. leaves reaped 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 Hyoseyamus 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 fb. 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 arule, 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 inthe inheritance of the characters examined as the 

result of one year’s breeding, particularly in the percentage 

of lint. Visits were made to all the cotton-growing districts 

in connexion with the fixing of a date 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 160 persons. There is much Jess enthusiasm 

over this cultivation, as the seeds arrived so late. Mr. Robson 

points out that it would be very useful to have the results 

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 effect that 
the campaign for the destruction of the host plants of the 

DecemgeR 29, 1917. 

cotton stainer, referred to by Mr. Robson, ha been productive 
of highly successful results, a report on|which has been 
forwarded to the Government of the Ieeward Islands. | 

The rainfall recorded at Grove Stafon during the 
sat was 4°75 inches; the rainfall for fhe year is 65°50 
inches. 

antigua. Mr. T. Jackson, the Curftor, reportingor 
the month of November, describes wok of an ordinary 
routine nature in the Experiment Statim and also in the 
Botanic Gardens. Plant distribution wa as follows: hene- 
quen, 2,700; bay plants, 1,476; coco-nutplants, 463; miscel- 
laneous, 11. In addition, 115 fb. of cd¢ton seed, and 12 
packets of miscellaneous seeds were sent jut. 

On the whole, the cane crop of fe island improved 
during the month. The onion seeds r¢eived have germi- 
nated well throughout the island. The ptton crop, although 
late, looks very promising. The granarf was opened during 
the month, anda small quantity of cqn was dried. Four 
plots were taken up by peasants at Sawcolts: up to date 
twelve plots have been allotted. Forj/the Antigua Cotton 
Growers’ Association 866 tb. of seed-gtton was purchased, 
making a total of 2,111 tb. purchased |to date. Attacks of 
cotton caterpillars were experienced dying the month. The 
rainfall for the month was 5°28 inchg; for the year, 37:06 
inches. 

Attached to the above is a brief feport on the work of 
agricultural instruction during the ponth of November. 
This shows that all the peasants’ holdngs in which cotton 
is being grown were severely attacked }y cotton caterpillars. 
In some cases the trees were so badly defoliated that only 
a miss of reddened stems were to be seq standing. Strenuous 
efforts were made to control these pest/ by repeated dustings 
with Paris green and lime, and, in fame instances, with 
London purple and lime; but, oyng to the constant 
showers of rain which fell at the sam time, these were of 
little or no avail. Picking has been f progress during the 
month. Cotton stainers made thei] appearance in the 
fields during the first week of the npnth. Preparation of 
land, and the planting of ground provispns have been started. 

BARBUDA. Observations relatingto crops and stock on 
the Government estate, Barbuda, foWwarded by the Agri- 
cultural Instructor, Mr. C. A. Gomg, for the month of 
October, show that the growth made 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 advaced cotton fields at 
Guava. The picking of the crop iy both districts was 
commenced at the end of the month,when approximately 
4,000 tb. of seed-cotton was gathere. Cotton bolls are 
showing signs of maturing, and witin the next two 
weeks the picking of the crop wil be in full swing. 
The crop now being reaped is the earkst on record, and 
is maintaining its hopeful prospects. |ctivities in cotton 
fields consisted in weeding young cottol, and the picking 
of the more advanced sections of the fidd. Cotton worms 
and other pests have been singularly abst up to the present. 
With regard to stock, it is stated that,|n spite of a dry 
October, an adequate supply of fodler was prodnced 
in the pasture for the requirements o| the stock. The 
cattle are in excellent condition, the young steers and 
heifers developing rapidly. Hot, dry\days with calm 
north winds prevailed throughout the molth. Rain fell on 
four days only, and a total precipitation d 2°41 inches was 
recorded. 

From the Experiment Station, the following plants 
were distributed: 500 onions, 5,000 swWet potato cut- 
tings, 59 packets of miscellaneous seeds, gch as peas and 
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beans. Excepticnally high yields were obtained in the 
ground nut experiment. The variety Dixie Giant headed 
the list with a calculated yield of 14 tons of nuts per acre, 
followed by Virginia with a calculated yield of 1 ton 
per acre. The area devoted to the ground nut trials was 
q/p-acre. Peasants’ provision grounds continue to yield 

small crops of peas, beans, and corn, and, considering 
the prevailing high price of imported foodstuffs, they have 
been of great benefit to the inhabi:ants. 

sv. kirrs. Mr. F. R. Shepherd, Agricultural Superin- 
tendent, writes to sey that general routine work was perform- 
ed in the Botanic Gardens during the month of November, 
while in the Experiment Station the reaping of various 
plots was carried on. Plant distribution included 37 hb. 
of peanuts, 25 Ib, of peas, 1,500 sweet potato cuttings, LOI. 
of white velvet beans, 7 tb. eddoes, and a quantity of Mazza- 
gua corn sent to tie 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 year. The 
very small rainfall his had no effect on the growth of the 
the cane, and arrows are in abundance. The outlook for 
next season, especially on estates connected 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 young 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 aswere expected, the dry weather pre- 
venting the full development 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 scon be turned inder 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 the 
Government Laboratory during the month, mention is made 
of analyses of sixteen samples of milk from the Inspector 
of Police. 

rorToLa. In his report for the month of November the 
Curator, Mr. W. C. Fishlock, states that the only plants 
distributed from the Botanic Gardens were 6 coco-nut plants, 
together with 2 pavkets of vegetable seeds, and 80 fb. of 
cotton seed (sold). 

The condition .f the cotton cultivation is, generally 
speaking, poor. In regard to staple crops generally there 

was no special pmgress to report. Cotton worms were 

seen in the Experiment Station, and the usual remedy was 

applied. The weather during the month was showery; rain 

fell in measurable quantity on twenty-one days. The total 

raintall at the Experiment 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 could have been more unexpected than the 

protracted drouzht through which the island is passing. The 

latter part of Ociober was dry; on only one day during 

November was there a heavy rain, and December so far has 

been very dry. As 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 month there had been a rainfall of between 2 

and 3 inches. Ths year few districts have as yet recorded more 

than }-inch for December. 

The application of farmyard and sheep manure still) 
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 October scems to have 
been less than usual, and the drought has cused 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 isa most valuable asset, and that 
it should be kept ‘in heart’ by the application, at intervals, 
of manure in some form. 

Tillage too is as yet incomplete. Forking, draining, 
and headrow-making are still in progress. Most fields are- 
clean, for gangs have been everywhere at work uprooting the 
grass, and the dry weather has considerably aided their efforts. 
Some of the fields which have been recently forked and 
drained present an excellent appearance, 2nd reflect great 
credit both oa the labourers and on those who have sper- 
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 ben 
planted, and some supplying is being done in the fields which: 
were first planted. The germination, 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. Unless 
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 ycar 
is the most critical period in the existence of the sugar-cane. 
We would mention that the Ba. 6032 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 enemies roamed unmolested through oir 

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 mongoose, 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 24th and 25th instant. 

[Ep. A.W. 

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 depression 

was forming south of San Domingo, it was unlikely that 

there were then two centres, but probably, on coming within 

the influence of the Jamaica Blue Mountain, range it split 

in two, one centre passing north, and one south of the range, 

both moving parallel to it. The two centres reached the east 

end of the island at 2a.m on the 23rd. The south centre moved’ 

at a uniform velocity of 174 miles per hour, but the north cen- 

tre, having either stopped or moved very slowly for the 

first hour, subsequently rushed inland, moving at arate of 

20 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 severely from separate or joint effects, the west end 
hardly at ail, but the ‘velozity of 40 or 50 miles miintained 

by 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 Indiar islands with regard to the 

cultivation of maize or Indian corn; notably so in Grenada 

and St. Vincent. The latter island especially, as is shown 

by recent reports 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 isa decidedly good record for 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.Sce., 

Inspector of Agriculture, which appeared in the Agricultural 

Gazette of New South Wales, 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 of 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 

improvement, as 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 ina 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 chiet 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 establishment of special seed plots wn 

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 usually 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. 

One 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 ona cob of moderate 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 |s the more desir- 
able type for selection than the tapering, because it carries 
more grain, A cylindrical ear will also) contain grain of 
uniform size, shape, and depth, almost rght up to the tip. 
Selection for straightness of rows and regularity of grath is 
also desirable. Ears with twisted rows,| or with irregular 
grain will not only increase the number pf such ears in the 
erop, but will also render the irregularity more pronounced. 

Selection for depth or lenyth of grjin has been given, 
perhaps, more attention than any other ¢haracter, and there 
is no doubt as to the value of selecting for this character in 
order to increase the yield. One poiyt, however, that is 
often overlooked in selecting for deep grain, is the fairly 
general rule that ears with a rough denjed 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 thelears, and also in the 
size and shape of the grain than is usially done. Ears that 
are uniform in size, shape, appearance,jand character of dent 
indicate greater purity of strain. Ths means greater uni- 
formity in maturing, and also more jniformity in time of 
flowering, which is very important. [hose plants in a field 
of maize which flower much later thay their neighbours have 
little chance of being properly fertiligd. 

Uniformity in colour of cob is an important point. The 
inclusion of a seed ear with a red cjb among others with 
white cobs, leads to the productiog of an objectionable 
admixture of variously coloured graih. Uniformity in the 
colour of grain in the selected earjs also a point to be 
remembered. 

Different general types will be faind suited to different 
conditions of soil and climate, and pure bred varieties of 
maize, which are adapted to the condijions under which they 
are grown, give not only a higher weld, but also one of 
better quality than those of unsuitable or mixed type. 

Ears which have their butt ends well rounded and 
filled with grain will be found to shella good percentage of 
grain. Well rounded butts are usually indicative of a good 
strain. The filling of the tips of the ears with grain is 
perhaps not so important. The bet type of tips is one 
which is oval or rounded, and fairly yell filled with grain of 
uniform regular size. 

In selecting corn for seed purposts special care should 
be taken only to select such ears thatjare free from fungus 
disease, or are undamaged by insect pejts, or by weather. All 
ears showing any trace of monld, dry wt, or splitting of the 
grain, or any sign of weevil attack, shjuld be avoided. 

Bearing in mind the advisabilityof keeping the seed 
acclimatized by continuing to select seed ears grown on the 
farm, even though below standard size}f the crop is poorer 
than usual, it will most likely be found that it is impossible 
to get many ears with all the chardcters perfect in an 

unfavourable season. In fact, many|perfect ears cannot 
usually be obtained even when selectirg from a good crop, 
but a good foundation can be laid forimproving maize in 
these characters by the establishment df special seed plots 
of about an acre in area. Cross-fertiliz§tion is thus effected 
between the best types each year, and ta)gible improvement 
can be seen after a few seasons 

A summary of the chief points to b4 observed in select- 
ing maize in the barn is given in the folowing ten rules: — 

(1) Select ears which are heavy in proportion to their 
vize when dry. 

(2) Select ears which are cylindrical jn shape or nearly 
so, and avoid very tapering ears 

(3) Select ears with straight rows, regular from butt to 

tip. 
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(4) Select ecrs with well rounded and well filled butts 
and tips 

(5) Avoid eas with wide spaces between rows of grain. 
(6) Do not strive too much after small cores—a larger 

core carries more grain. : 
(7) Grain shoild be of uniform wedge shape, full-tipped 

and thick. 
(8) A rough dent is usually indicative of deep grain. 
(9) Tbe core should be uniform in colour, and the grain 

also should be of 2 uniform bright colour. 
(10) The grair should bein good condition and well 

m .tured—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 consequence of the 
present war, mentions a process suggested asa method of 
conserving grain by ‘he late Lord Masham in 1905, when 
a Royal Commission on the Supply of Food and Raw 
Material in Time of War submitted their report. Lord 
Masham, who was thei ninety years of age, had been quietly 
experimenting on the subject, but allowed some time to 
lapse before bringing his invention to the notice of the Royal 
Commission. His prososals, however, in view of present 
difficulties, seem to be of such great importance, that the cor- 
respondent in questior (Mr. John Hutton) ventures to bring 
them before the public in Lord Masham’s own words. He 
wrote: ‘I will forward you the small sample of compressed 
wheat that was made three years ago; the process is quite 
simple, and can be done for less than 1s. a quarter. The 
wheat is first crushed or rough ground as if for cattle. It 
is then steamed to sften it for any suitable compressing 
machine; the steaming is of the utmost importance and value, 
as the high-pressure seam 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. The 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 national good I did not patent it, but 
simply registered itto prevent anyone else from doing so. 
The sample sent would, I have no doubt, keep for hundreds 
of years, provided that it was always kept dry—everything 
would depend upon that. When used, put the compressed 

blocks or cakes throagh crushing rollers, and then grind it, 
and the flour will te as good a hundred years hence as it is 

to-day. 

It appears that upon reading the Commissioners’ report 
referred to above, word Masham determined to put before 
the Government a dractical scheme which he thought would 
satisfy both the Government and the nation in making pro- 
vision for a suffident supply in store, in case of war. To 

quote his words: ‘I think Ican form a company that will 
store, say, 10 milion quarters cf corn (or, say, a four-months: 
supply) upon a yayment of ls. 6d. 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 oi the cost of the navy, and in case of war, 

the company would have to be paid 35s. a quarter for every 

quarter taken out of store. The nation could not grumble at 
The company would undertake not to put into 

store more thana million quarters a year, so as not to disturb 

THE AGRICULTURAL NEWS. 407 

the corn market, unless prices were very low, and then a great 
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 wih fresh. 
On the above basis I think I could in six months form a 
company, as I should have some machines t> make and put 
to work to show the public how it would have to be done. 
Might I ask you to be so obliging as to put the proposal 
before the Commissioners, and ascertain if they would enter- 
tain it?’ 

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. flutton 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 this 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. Everythiny 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 for 
trading. Therefore, in looking ahead, it would be unwise 
to }lace the world’s requirements of American cotton under 
14,500,000 to 15,000,000 bales. 

The importance of augmenting the cotton supply has 
been repeatedly urged, but never before was the necessity so 
urgent, as at present, to avert a shortage. (The Queensland 
Ap icultural Journal, September 1917.) 

Acreage under Cotton in St. Vincent.—Accord- 
ing to official returns recently received at the Head Office of 
this Department, 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 acres 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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NOTES AND COMMENTS. 

Contents of Present Issue. 

The editorial concludes a series on educational 
Pp ssibilities in the West Indies. It deals with the 

question of technical education in agriculture of pupils 

trom elementary schools. 

The production of light in certain animals, espec- 

ially fire-flies, is discussed on page 410 under Insect 

Notes. 

Bacterial diseases of tomatoes in St. Vincent is 

> subject of 1e Plant Disease Notes on page 414° 

on the selection of corn for 

406, 

An interesting article 

Bee d will be to nd on page 

Hibiscus Waimeae. 

Referring to a note in the issue or this Journal of 
December 1, ‘which brought this hibisews to the notice 
of our readers, Mr..J. Jones, Curator pf the Botanic 
Gardens, Dominica, writes as follows: “(‘uttings of the 
above species were sent to me by |Mr. Wilder, of 
Hawaii, some years ago, and fortumtely one grew. 
Progress in propagating was slow owing to the difti- 
culty of striking cuttings, hence propigation has been 
mainly by layering. Two beds of this plant are now 
growing in the Gardens here. If gfown under good 
conditions, Hibiscus mwaimeae is lighly floriferous, 
much more so than H. Rosa-sinens 

‘A semi-double white hibiscus 
from the St. Lucia Gardens about 
now being propagated. 

as also received 
year ago, and is 

Research Work in Connexion 

Arrangements, referred to in a previous issue of 
the Agricultural News (No. 400, p. 258), have 
now been completed for the carrying out of re- 
search work in connexion with |cotton under the 
auspices of the british Departmpnt for Scientific 
and Industrial Research, and under) the general direc- 
tion of the Imperial Commissiorer of Agriculture 
for the West Indies. For this purpose provision has 
been made for Mr. S. C. Harlan, B.Sc. Assistant 
Agricultural Superintendent of S}. Vincent, to be 
parually seconded in order to carrypn this work. He 
will, for the present, pursue his researthes in St. Vincent. 

The provision of means for undertaking abstract 

ith Cotton. 

research ina branch of agriculture marks a distinct 
advance in relation to scientific progress in these 
colonies. 

The Barbados 
Exhibition. 

The Annual Exhibition, under ie 

Agricultural ind Industrial 

auspices of the 

Barbados General Agricultural Sociey, was held on 
December 12 at (Jueen’s Park. The weather was 
everything that could be desired, anil the attendance, 
on the whole, decidedly better tha that for 
years previously. 

The exhibits of agricultural products were cred- 

itable. considering the very dry weathpr that had been 

some 

experienced during the past several honths. Partic- 
ularly good as regards.size were the exhibits of ground 
provisions, avd fruit. Exhibits of paltry, although 
not up to the standard of previous yelys in point “of 
number, yet maintained a high standaml of excellence 
in the majority of varieties shown. 

The art section was fairly well es, Bese The 
subjects in oils, both figure and landscape, as also the 
water colour drawings, attracted ae ch Anes 

As regards live stock, the show o{ milch cows, 
young bulls, and heifers, and also of sheep was quite up 
to the standard of previous yers. The (oat Society's 
show, which -sinee its organization undei the gis’ of 

the Imperial Department of Agriculture, Ms been held 
in connexion with the Industrial Exhil 
interesting. There was a large number of 

y 

yitlon. Wis Very 

OAS goats Of 
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the best imported 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- 
-ordinery size, her milking qualities causing her to be 
vegarded as one of the best of her kind to be found 
anywhere. Her milk yield on the exhibition grounds, 
ten months afte: kidding, was 5 tb. 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. 

On 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 isa 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 more than six clumps of cane, good as 
those were. 

—————> 

Agriculture among the Aborigines of America. 

A short, interesting 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 
{ndian affairs, Mr. Cato Sells, in the International 
Review of Agricultural Economics, May 1917. It is 
stated that almost without 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 villages, 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 

éarly French explorer, speaks of the cultivation of the 
soil for food by the Iroquois. a Salle observed the 

éultivation by the Indians of maize. In addition to the 

maize crop, beans, squashes, pumpkins, sweet potatoes, 

and tobaceo were cultivated to a considerable extent 

by the Indian tribes, especially in what are now the 

Southern States. Marquette, speaking of the Illinois 

Tndians, says that in addition to maize they also ‘sowed 

beans and melons which are excellent, especially those 

with the red seed.’ 

In regard to the tribes further West, the Pueblo 

Indiaus are known to-have been tillers of the soil, and 

though the implements used, and the methods of cul- 

tivation were both simple and primitive, cotton, corn, 

wheat (after its introduction), beans, and many vari- 

sties of fruit were grown in abundance. 

: Arizona and New Mexico had The Indians of 

learnt the art 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 the 
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 inereased 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:— 

(1) Excavate a hole about 10 feet square by 
2 feet deep. 

(2) Fillin with gravel or 
10 inches, and ram well. 

(3) On top of the gravel spread 4 inches of con- 
erete composed of 1 part of cement, 2 of sand, and 

4 of gravel. Pack well, and leave the floor rough 
to prevent the hogs slipping. ‘The floor 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) Erecs a shed over the wallow with any rough 
lumber, as a shade for the hogs, and to keep the wallow 
cool, 

(7) The wallow shonid be charged to a depth of 
10 inches, using either water with }-inch layer of 
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, 1t is said, in Mississippi. Piles 

of sand saturated with erude oil are placed under the 
rough shed erected for the shade of-hogsin the field 
or yard. The hogs delight to wallow in this material, 
and fleas, lice, etc., are thereby held in check, 

A 

marl to a depth of 
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INSECT NOTES. 

THE PRODUCTION OF LIGHT IN CERTAIN 
ANIMALS. 

The mechanism of light production is 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 
investigations as to the source of light in certain luminous 
animals, particularly fire-flies. 

Much of the phosphorescence or ]uminescence of the sea 
is due to minute marine protozoa belonging to the genera 
Pyrocystis and Noctiluca. In the species Noctiluca 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 also 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. (Camb. Nat. 
Hist., Vol. I, p. 134.) 

Light production also occurs in one of the marine 
burrowing molluscs, P/olas, in an ostracod or shell-covered 
crustracean Cypridin«, 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 ‘glow-worm’ 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 Lampyris, Luctola, etc., in 
Europe, and Japan, and Photinus, Photurts, Lucidota, ete., 
in the American tropics. These are the true fire-flies, and are 
all comparatively small insects; some of them are quite 
common in most of the West Indian islands The larger 
kinds of luminous beetles belong to the genus Pyrophorus 
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 ‘cucullo’, and in others as 

‘La Belle’. 
In Southern Europe fire-flies belonging to the genus 

Luciola swarm in large numbers on calm, warm nights. 
Sharp states that these 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 male has wings, 
and isable 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. (Camb, Mat. Hist., Vol. VI.) 

In the Eastern and Southern United States the common 
fire-flies belong to the two genera Photinus and Photuris, 
An account of these luminous insects appeared in the Journal 
of Heredity for August 1917, from which article the follow- 
ing notes are taken. 

Photinus, the commoner of the two, is rather deli- 
cate, and flies near to the ground, flashing frequently, and 

giving offan orange or yellow light. The male has a 
larger light-producing apparatus than the female. 

Photuris,on the other hand, is strong and hardy, 
carnivorous, flies high, and flashes only occasionally, giving 
off a greenish-yellow light. The lighting apparatus is 
almost identical in the two sexes. 

It will be noted from the above that there is a distinct 
difference in the colour of the light giyen off by the two: 
forms. B»th produce a yellowish light, but while in one 
genus the light has a reddish tinge, in 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 gieen light has been 
shown by experiment to be the brighter light of the two. 
It must be remembered, however, that 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 suggestions put forward as to: 
the uses of the light produced by these insects. Some have 
thought that it serves to attract prey, bdthers 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, jor that it serves to 
illuminate the path of the insect. | 

The most plausible view, however, seems to be that the 
light is used asa signal between malé¢ and female of the 
same species. | 

In this connexion the following account may be of 
interest. It is taken from a paper by 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, the 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 various 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 fire-flies around one 
tree or group of trees, for instance, will flash together, while 
those around a neighbouring tree will be pulsating to 
a different time.’ 

Mr. Biair 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 exhausts 
the battery, as it were, and a period,of recuperation 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 whole 
company. 

J.C. 
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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 theie plantations, without resorting to any drastic 
measures such as would materially lessen the crops obtained 
at present. 

It is suggested 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 stocked 
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 Depart- 
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 Antigua 
-for the year ended March 31, 1917, by the Government 
Gnspector of Animals, Mr. H. Goodwin, V.S., 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- 
,agious 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 from 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 unable to prevent the movement of pigs 
from an infected to a healthy 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 Farmers’ Bulletin, S34 of the United States 
Department of Agriculture, referred to in No, 407 of this 
Journal. : 

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 Preld for October 27, 1917, states that, to general 
surprise, Meijoa Sellowvana, 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. Stillit has decided claims to 
favour in the elegance and colour of its large myrtle-like 
flowers. These are about 2 inches across, with white sepals, 
blood-red petals inside, and a blood-red brush-like cluster of 
stamens. When in flower the plant is truly handsome. The 
fruit, which is not unlike the gnava 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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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 
has 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 /onga) is cultivated all over India 
for its rhizomes, which are used as a condiment and also as 
a dye. The dye attaches itself readily to wool, silk, or cotton. 
Calcutta dyers obtain a brilliant yellow by mixing turmeric 
with carbonate of soda, and along with indigo, shades of 
green 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 The Times Trade Supple- 
ment, June 1917. The conclusion is reached that indigo 
may be produced in 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 Gleaner, Novein- 
ber 2, 1917, there has been a movement among banana 
planters to secure some fund for ensuring the banana industry 
against future hurricanes. At a meeting held at Highgate, 
a resolution was passed to approach the Government on the 
question of the 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 of Agriculture, Ottawa, Ontario, 
some useful advice is given to poultry keepers. Hens over 
two years old it is stated, ought to be sold or eaten. Only 
the best of the one-year-old hens which have proved their 
fertility should be kept. It dves not pay to keep old hens. 
A two-year-old Leghorn hen may be worth keeping, but 

. two-year Plymouth Rock hen is usually a loss. 

The Committee appointed by the (sovernment 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 te revived, has presented 
their report, in ‘which they conclude that under certain 
nedifications it is advisable to revive that policy. The 
report is published as a paper of the Second Special 

the Combined Court of British Guiana. 
es 
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According to an article in the Farm Journal, November 
1917, one of the easiest ways to kill rats is to run the 
exhaust fumes from a motor car into the rat holes. The 
plan is to close up all the rat holes except one, ina building, 
and having attached one end of a sufficient length of ordinary 
hose to the muffler of a motor car, to put the other end 
down the rat hole left open, and start the engine. The 
method is said to have been very successful, 

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 flies 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 destroying house flies. (ature, 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 means of 
control, if the spray is applied when the grass is in full 
bloom. Ploughing with a dise plough is also effective, if 
done at intervals of fouror 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 Station, 
1916.) 

The Board of Trade Journal, September 6, 1917, states 
that a Law has been published in Venezuela which prohibits 
the killing and hunting of herons in that country, and also 
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 Reports—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 bb., valued at £136,551. Exports of sisal have 
also increased, amounting to 8,369,245 Tb. 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 Jamaica Agricultura! Society, October 
1917, states that the possibilities in Jamaica for growing 
rice have never been seriously considered until very recently 
in the western parishes. The extensive cultivation of rice 
will not displace any other industry, and every shilling gain- 
ed from it would be a direct addition to the wealth of the 
island. While some development has taken place within the 
last year in rice growing, it is nothing like what there is 
room for. A yield of as much as 40 bags to the acre, each 
of 160 tb. weight, has been reaped here under favourable 
conditions. Twenty bags to the acre can be put down as 
a fair average yield, 

o_o 
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SUGARCANE VARIETIES IN ST. KITTS. 

Ata 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 sugar-cane 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 experiments have been carried 
on at two principal stations, La Guérite 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 theisland. 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 Barbados, three others from Demerara, 
and six others from Antigua, while at La Guérite 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 observation, 

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 33°2 tons of cane 
per acre, and 7,520 tb. sucrose in the juice. B. 6388 comes 
second, with a calculated yield of 30°8 tons per acre, and 
7,670 tb. sucrose. Both of these varieties are recommended 
for trial on a larger scale. 

The third and fifth places are taken by B.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 the case 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 321 tons of cane per acre, 
and 7,260 Ib. 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.254, 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.625, it spite of its large calculated yield 
of;cane, 35°4 tons per acre, because of its bad milling 
qualities, which cause it to be looked upon with disfavour 
at the Basseterre 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 satistactory 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 Guérite and Molineux, 
there are singled out as showing great promise, D.118, 
D,419, and A95, giving calculated yields per acre of 
37°4 tons, 35 tons, and 30 tons, respectively. 
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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 bythe Manager, 
Mr. 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 poiats out that 11,843 tons 
of sugar were manufactured from 97,372 tons of cane, that is 
atthe rate of 1 ton of sugar to 822 tons of cane, showing 
the high sucrose content of the canes, and the efficiency of 
the 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 ina 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. 

SUGAR 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 unly 35°89 inches compared with 63:17 inches 
last year. Asa result, the crop prospects 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 of 
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 
was 25°26 inches for the first six months of the year, compared 
with 19°47 inches for the corresponding period of 1916. 
Up to the endof November, the rainfall, though only 
moderate, being 37:06 inches, compared with 63:13 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. 

witt,—During the recent visit of the writer to St. Vincent 
some attention was given to a wilt disease of tomato plants, 
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. 8. 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) solanacearum, Erw. Sm. 

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 ii many countries of the Old 
World. Several other members of the natural order 
Solanaceae, especially egg-plart, potato, tobacco, and Datura 
spp. are liable to serious diseases produced by the same 
organism. The whole series has been grouped together 
under 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 faras 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 1904. 

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 be: of the stem from the roots. 
No preliminary browning of ivaves 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 necessary 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 discoloured brown, and ina short time 
dirty white or brownish beads ef bacterial ooze sollect on 
the ends ot the cut vessels. 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 
tissues, from which circumstance, when the infestation of 
any section of the stem is complete, the wilting of all parts 
of the plant beyond that section follows. 

There seems to be no evidence of varietal resistance 
given in connexion with the published studies of this disease. 
Solunum mammosum is reported from Porto Rico to be 
resisten', and the sugg:stion has been made to vse -it as 
i stock for grafting tomato and egg-plant. At the St. Vin- 
cent station natural infection occurred to a considerable 
extent in American varieties of the Ponderosa type (which 
includes Marliana). The type with small round fruits, 

‘common in these islands and reputed to be native, proved 
fully susceptible to inoculations. A bed of F2 hybrids 
between Ponderosa and Native was with few exceptions des- 

troyed when in full bearing. It is very much open to doubt 
whether the survivors were really resistent to the disease, 
in view of the known lessening of susceptibility to infection 
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 close-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 roots. 

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 sitw, 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 infections may be easily 
made in pruning. A branch may be infested fora part of 
its circumference while not yet showing signs of wilt, and 
the cutting of it will smear the knife with large numbers 
of the causative 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 grown 
on infested soil have proved susceptible to the attacks of 
Bacterium solanacearum. 

BACTERIAL FRUIT ROT. Attempts to infect tomato 
fruits with Bact. solanacearum resulted in slight local 
injuries which developed no further. This is in agreement 
with the results of previous investigators. There was present, 
however, at the Experiment Station, fairly well distribu ed, 
but not during the period of my observations causing more 
than moderate losses, a bacterial rot of the fruit of a very 
swift and decisive nature, Bacteria which invade injuries, 
and cause ripe rot of the tomato, as of other fleshy 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 from the small ‘native’ to the 
large fruits of Earliana, Its outstanding character was the 
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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 half-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 Wezara 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 cbtained 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 effect. 

No previous record has as yet been seen of a disease 
answering to this description. 

W.N, 

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 pre-historic 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 io 
1916. These seedlings have shown wide varieties. Some 
are vigorous, while others are feeble. Some of the seedling 
plants are green, while others show a brilliant red colouring. 
Tn 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 efforts are 
being made to obtain as large a collection of varieties as 
possible from different parts 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, «s 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* Yet, if the pine apple 
seeds at all, it is so prolific that it is estimated that those 

thirteen seeding fruits yielded 2,433 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 11 inches 
of the rim with a porous soil, on the top of which a layer 
of sand about }-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 found 
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 quickly 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 pine-apple 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 cheese-cloth over the plants, 
or a thin covering of whitewash on the glass of the box is 
sutticient.’ 

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 flavour, 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 9,615,855 boxes of 
oranges, 78,433 boxes of grape fruit, and 2,407,232 boxes of 
lemons. The amount of money returned by the Exchange to 

the shippers approximates $27,703,000, near:y $7,000,000 
more than in any preceding year. (Statistical Report of 
the California State Board of Azriculture, 1916.) 



416 THE AGRICULTURAL NEWS, DEcEMBER 29, 1917.- 

New York.—Messrs Gituxsprz Bros. & Co., December 11. MARKET REPORTS. 
London.—Tse West Inpia ComMITTEE CIRCULAR, 

November 1. 

Arrowroot—5id. to Gadd. 
Batata—Venezuelan Block, 3/23; Sheet, 3/93 to 3/11. 
Breeswax—No quotations. 
Cacao—Trinidad, 87/- to 95/-; Grenada, 90/-; Jamaica, no 

quotations. 
Corree—Jamaica, 72/. 
Copra—£46. 
Fruit—No quotations. 
Giyerr—Jamaica, no quotations. 
Honey—Jamaica, 100/- to 110/- per cwt. ‘ 
Lu Juice—Raw, 2/6 to 3/.; concentrated, no quotations; 

Otto of lime (hand-pressed), 16/-. 

Cacao—Caracas, 12}c. to 15c.; Grenada, 12c. to 12}c.; 
Trinidad, 12fc. to 13c.; Jamaica, Ye. to 10}c. 

Coco-nuts—Jamaica selects, $40°00 to $42-00; Trinidad 
selects, $35°00 to $38°00; culls, $20°00 to $30:00 per M. 

Corree—Jamaica, 9}c. to 11c. per It. 
Gincer—l6bc. to 21c. per tb. 
Goat Sxins—Jamaica, 80c.; Antigua and Barbados, 70c. to 

75c.; St. Thomas and St. Kitts, 65c. tu 70c. per fh. 
Grape Frurt—Jamaica, $2°25 to $3:00 per box. 
Lrres—$6°50 to $700 per bri. 
Mace—382c. to 38c. per tb. 
Nurmecs—1S8he. to 2le. 
Onances—$2°50 to $3-00... 
Prento—5ic. to 6c. per fb. 
Svcar—Centrifugals, 96°, 6°70c; Muscovados, 89°, 5-86c,. 

Logwoop—No quotations, Molasses, 89°, 5°57c. all duty paid. 
Macz—No quotations. 
Nourmecs—No quotations. 
Pimenro—No quotations. E 
RussEeR—Para, fine hard, 3/1; fine soft, no quotations; 

Castilloa, no quotations. 

Trinidad:—Messrs. Gorpon, Grant & Co., November 22. Barbados.—Messrs. T.S. Garraway & Co., October 30. 

Cacao—Venezuelan, $11°25 to $11°50 Trinidad, no_quota- Y 
tions. ARrRrowroot—$8'00 per 100 ft. 

Coco-nut O11r—$1°30 per gallon. Cacao—$11°00 per 100 tb. 
Correre—Venezuelan, 12c. per fb. Coco-nuts—$36°00 husked nuts. 
Copra—7fe. per Ib. Hay—No quotations. 
Duat—No quotations. Motasses—No quotations. 
Ontons—$8°00 per 100 tb. Ontons—$12-00. : 

Pras, Sprit—$}2:00 to $12°50 per bag. Pras, Sprit—No quotations; Canada, no quotations. 
Potators—English, $4°50 to $5°00 per 100 tb. Porators—$6°75. 
Rice—Yellow, $10°50 to $11:75; White, $9-25 to 9°50 Ricz—Ballam, $10°00 to $10°80 per 180 fb.; Patna, no 

per bag. quotations: Rangoon, no quotations. 
Stear—American crushed, no quotations. Suear—Muscovado centrifugals, no quotations. 

Publications on sale of the Imperial Department of Agriculture, 
The ‘WEST INDIAN BULLETIN’: A Quarterly Scientific Journal. 

Volume XVI, Nes. 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 infowmation 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 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 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. Dutau & Co., 37, Soho Square, W. Grenada: Messrs. THos. Lawtor & Co., St. George. 
West Inpra Commitrer, 15, Seething Lane. St. Vineent: Mr. J. D. Bonaptg, ‘Times’ Office. 

Barbados: ApvocaTE Co. Lrp., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Nivxs, Botanic Station. 
Jamaica: THE EpucationaL Suppty Company, 16; King Dominica: Mr. J. R. H. Bripgewarer, Roseau, 

Street, Kingston. Montserrat; Mr. W. Rosson, Botanic Station. 
British Guiana: Tue Arcosy Co., Lrp., Georgetown. Antigua: Mr. 8. D. Matong, St. John’s. 
Trinidad: Messrs. Murr-MarsHat & Co., Port-of-Spain, St. Kitts: Tae Braue anp Book Suppty AGENCY, BASSETERRE. 
Tobago: Mr. C. L. PLAGEMANN, Scarborough. Vevis: Messrs. Hows t, Bros., Charlestown. 

Canada: Lewiz W, Cuxmens, 81, Yonge Street (Royal Bank Building), Toronto. 
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79% 
Credit Societies in England, 60. 
Crop estimates in certain countries, 104. 

insurance, iigation as, 265. 
yield, influence of limestone on, 

Crotolaria juncea (Sunn hemp), 1, 
Mussail, 175. 

Crotophaga ani (blackbird), 309. 
Cuba, pig-raising in, 9. 

= Wind- 

545, 
297 

‘ West 

budded, resistance of to disease, | 

within the Empire, 300. , 

Vincent, bio- | 

British 

(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 Ourali’ poison, 152. 
Curcuma longa (turmeric), 412. 

| Curing vanilla beans, 126. 
Custard apple (Anona reticulata), 119, 
Cycas circinalis (false sago palm), 93 

308. : 
Cynodon dactylon (devil’s grass), 381. 
Cyperus rotundus (Japanese nut grass), 

control of, 412. 
spp., 348. 

Cyprus, poisonous fish in streams and 
rivers of, 28. 

D. 

7 

| Dairy wash, 188. 
Dalbergia sisso, 338. 
Dasheen (Colocasia antiquorum, vay. 

| esculenta), 253. 
'Dasheens, uses of, 398. 
| Date culture in California, 291. 
— palm (Phoenix dactylifera), in 

Egypt, 139. 
Datura Metel, 303. 

— in Montserrat, 263. 
spp., 414. 

| Deforestation in the Virgin Islands, 55, 
Demerara, agricultural credit in, 167. 

rice exportation prohibited from, 
Li 

a: ) 

12 

’ flour in, 101. 
Department news, 6, 51, 79, 127, 155, 

178, 197. 210, 229, 246, 258, 317, 
335, 357, 395 

Department of Agriculture, Grenada, 
155. 

Department publications, 40. 
Departmental Reports : — 

Antigua: Report on the Agricultural 
Department, 1915-16, 93. 

Barbados : Report on sugar-cane Ex- 
periments for the season 1915.17, 

| io. 

Dominica : Report on the Agricultural 
Department, 1916-17, 253. 

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, 1915-16, 39; 
1916-17, 372. 

St. Lucia: Report on the Agricul- 
tural Department, 1916-17, 301. 

St. Vincent : Report on the Agricul- 
tural Department, 1916.17, 397. 

Sugarcane Experiments in the Lee 
ward Islands, 1915-16, 141. 

_Dermatophilis penetrans, 249, 
Desiccation, progressive, 

| Africa, 393. 
| Desirable fruit trees, 390. 
Devil’s grass (Cynodon dactylon), 381. 

in South 
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Diego Martin Credit 
Society, 45. | 

Dionaea muscipula (Venus fly-trap), 329. 
Dipterocarpus tuberculatus (the eng 

tree), 143. 
Divi-divi, manufacture of tanning ex 

tract from, 364. 
Divining rod in Queensland, 135. 
Dolichos Hoseii, 174, 175. 
— lablab (bonavist), 380. 
— macrocarpa, 380. 
Dominica, exports in 1916, 184, 236, | 

gardens, horticultural training at, | 
181, 

—, green lime trade of, 73, 171, 376, | 
growing asparagus in, 88. 
hurricane losses, 91. 
items of local interest, 20, 52, 84, 

262, 263, 303, 311) 

Agricultural 

116, 164, 180, 
324, 374, 404. 

pickled limes exported from, 564. 
plant importations, 174. 
rainfall, 1916, 56. 
substitute for wheat flour in, 100, 
use of manure in, 47. 

Drought, and food, supplies 
Lucia, 201. 

Ducks, Indian runner, 235. 
Dunlop, W.R., 246, 395. 
Dyes, vegetable, of India, 45. 
Dyewood factory in Jamaica, 396, 
Dynamite, value of in agriculture, 105, 
Dysdercus delauneyi (cotton  stainer) 

in St. Vincent, observations on, 308. 

E. 

in St. 

East Africa, grafted mangoes in, 411. 
East Africa Protectorate, coco-nut 

dustry in, 188. 
East Indian immigration, 68. 
East Indians, settlement scheme for, 

388. 
‘Easter Blossom’ 

arckiz), 79 
Economie feeding of pigs, 315. 

uses of sea-weeds, 94. 
Economies, new, 296. 
Economy in food consumption, 265. 
Ecuador, cacao industry in, 172. 
Eddoes, uses of, 298. 

in- 

(Seeuridaca Lam- 

Editorials -— f 
Binomial grouping of tropical crops, 

145, 
Efforts in aid of peasant agriculture, | 

tle 
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 Undine 

Departments of Agriculture, 65. 
Human food requirements, 49. 
Infertility under trees, 337. 
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. 
tesistance 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, 27 
Training in plant pathology, 305. 
Waste land and wasted land, 115. 

Education, agricultural, and _ research, 
261, 

and instruction in Antigua, 117. 
in Grenada, 232. 

—, juvenile, and employment, 249. 
—, primary and secondary, in British 

Guiana, 105. 
» vocational, 
285. 

Efforts to produce local foodstutts, 
Egg-plants, packing of, 181. 
Egypt, date palm (Phoenix dactvlifera) 

in, 139. 
output of ginned cotton in, 236. 

in the United States, 

296. 

’ 

—, sisal cultivation in, possibilities 
for, 76. 

—, transportation of bay seed to, 
WMS) 

153 Egyptian clover or berseem, 152, 1 
Electro-horticulture, 172. 
Elementary education 

1915, report on, 43. 
Elephant grass or Napier’s fodder grass 

(Pennisetum purpureum), 12. 
Eng tree (Dipterocarpus tulerculatus), 

145, 
England, 

205. 
credit societies in, 60. 

—, Government assistance to tenants 

in, 165. 
motor ploughing in, 163. 

—, proposed erection of 
factory at Kelham, 188. 

—, sweet potatoes in, 199. 
England and W ales, agricultural returns, 

1917, 325. 
‘Entomogenons Fungi :-— 

Aegerita, 366. 
Aschersonia. 94, 366. 
Botrytis tenella 251. 
Cordyceps peltata, 14. 
Empusa, 14. 
Entomogenous ['ungi in Barbados, 9+. 
Fusarium sp., 252. 
Green muscardine fungus (Mefarrhi- 

), 90, 94, 251, 331, 

in Barbados in 

agricultural reconstruction in, 

? 

sugar-beet 

Sluis 

367. 
antsopliae) 

' Farm machinery classed as 

_Entomogenous Fungi (Concluded):— 
Tsaria, 14. 
Metarrhizium anisopliae (green mus- 

cardine fungus), 90, 94, 251, 331, 
367. 

Sphaerostilbe coccophila, 366. 
Sporotrichum globuliferum, 14, 367. 

Eriodendron anfractuosum (silk-cottou 
tree), 92, 138, 283, 308. 

_Erythrina umbrosa (bois immortel), 331, 
Essential oils, prices of, 361. 
= —, production of in India, 377. 
Eucalypts in the Federated Malay 

States, 127 
Eucalyptus citriodora (Lemon-scerted 

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, 12, 
_Euxolus oleraceus, 349. 
Examinations in practical agriculture ig 

1916, 223. 
Experiment station in the Argentine, 

189. 
Exportation of rice from Demerara pro+ 

hibited, 121. 
Exports from Dominica, 1916, 184, 236, 

-—— British Honduras, 184. 
— the Bahamas, 412. 
— Trinidad, 268. 

‘Extension Notes’, 233. 
Extension of cultivation in St. Kitts, 

296. 
Extermination of rats, 207. 

F. 

Falkland Islands, prosperity of, 68. 
Fallow and green dressing, 259. 
False sago palm (Cycas circinalis), 93. 
Farine or cassaya meal, food value of, 

100. 
‘munitions? 

in Great Britain, 72. 
— pests, new school-book dealing with, 

147. 
— tractors, 205. 

Farm-yard manure, a source of potash, 
165. 

‘Favorita’ (Zricholaema rosea), 381. 
Federated Malay States, camphor oj 

from, 317. 

127. 
Feeding value of vegetable-ivory meal, 8, 
Feijoa Sellowiana (pine-apple guava), 

411. 
Felspars, potash fertilizers manufactur: 

ed from, 137, 

—, eucalypts in, 
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Fermentation of sisal waste, 71. Fowl-eating propensities of the mon- Government experiment farms, Trinidad, 
Fertilizers in South Africa, regulation of goose, 283. 12. 

sale of, 287. Freezing point of mercury, 252. —- experimental estate, Trinidad, 355. 
+, loss of, by Jeaching, 281. Freight facilities, diminishing, in the;— Granary, St. Vincent, 307. 
Fibres, present value of, 329. West Indies, 159. — Lime Juice Factory, St. Lucia, ex 
Ficus Carica (fig), 174. French and foreign colonies in the! tension of, 87. 
—  elastica (fig), 7. tropics, resources of, 57. Grading onions, device for, 227. 
— nitida (Barbados evergreen tree), Frost, Henry W. & Co., 3, 22, 38, 54, Grafted mangoes in Kast Africa, 411. 

174, 70, 86, 118; 150, 166, ‘18 2, 168, 230, Grain, compressed, 407. 
— religiosa, 175. 278, 326, 342, 358, 390, —, measuring, 252. 
— sp., 139. Fruit Growers’ Exchange, California, —, mew apparatus for testing the 
Fig (Ficus elastica), 7. 415. weight of, 9. 
— (Frus Carica), 174. Fruit, home drying of, 342. Grammar School, Antigua, science teach- 
Fire-balls made from waste paper, 39. — _ picker, 380. ing in, 379. 
Fish meal for feeding stock, 265. — trees, desirable, 390. Grass, a new. in the West Indies, 381. 
— poisoning, 187. Fruit-growing in the Nile Valley, 184. Grasses of the West Indies, 365. 
_ — in Cyprus streams and Fruiting of the ‘male’ papaw, 168, Great Britain, co-operative agriculsural 

rivers, 28. Fruits and vegetables as substitutes societies in, 27. 
Fisheries in Trinidad, protection of, 251. for meat and bread, 393. — —, farm machinery classed as 
— of British Guiana, room for develop- — grown at Bahia in Brazil, 119. ‘munitions ° in, 72. 

ment of, 124. —, importance of humidity in storage — —, women and agriculture 
—, shallow-water, of the Turks Islands, of, 156. in, 56. 

163, ‘Fruta de conde’ (Anona squamosa), Great Britain’s food supply, 100. 
Fishes, poisonous, in the West Indies, 179. Green callalu (Amarantus spinosus), 349. 

187. ‘__  — pao, or breadfruit (Artocar- — dressing and fallow, 259. 
“Fixation of the nitrogen of the air, 393. pus communis), 119. = — crops in Rhodesia, 297. 
Fleshy pod bean (St/zolohium pachy- Fuel, amount consumed by bdoilers, 92. -- lime trade of Dominica, 73, 171, 
+ Jlohium), cultivation in Montserrat, 12 — economy in France, 39. 376. 

38. Fungus Notes (sce Plant Diseases). — manures, relation of to failure of 
Flies, a means of destroying, 214. certain seedlings, 25. 
Flora of Vieques, 300. — plants, influence of carbohydrates 
Florida caerulea caerulescens (little blue on, 158. 

heron), 250. G Grenada Agricultural Department, work 
Florida oranges, oil yield of, 183 : of, 77 
Flour, native, in Grenada, 125. _, — Instruction work in, 
—, price of, 309. 77, 125: 
Food conservation, 593. —, cacao thrips in, 329. 
— economy, 265. — Department of Agriculture, 155 
~— supplies, and chemistry, 214. Gall patches of Antigua soils, 159. —, education in, 232. 
—_ — inSt. Lucia, 201. Garcinia Mangostana (Mangosteen), 174. —, items of local interest, 84, 116, 164, 
— —-, lozal, in St. Vincent, 194. Gaseous pressure in growth, 267, 262, 311, 341. 
_- —, —, organization of, 25, Gassing of plants, 127. —, native flour in, 125. 
— supply, Great Britain’s, 100. Geography of the South American rail- —_ prize-holdings competition, 61. 233, 
-- — legislation in Barbados, 195, ways, 156. , storing seed-corn in, 276. 
-— — of the Philippines, 101, Geology, agricultural, text-book on, 12. ‘Groselha’, or gooseberry (Phyllanthus 
— ~~  uestion in British Guiana, Ginger beer, recipe for, 236. acida), 119. 

24, — on the London market, 15, 63, 95, Ground nut (Arachis hypogaea), protein 
—— —, West Indian, 62. 159, 191, 223, 255, 287, 335,367, compounds in, 37. 
— — inSt. Lucia, 12. 399. — —, culsivation of in Montser- 
— value of farine or cassava meal, 100 Glasgow School of Sugar Manufacture, rat, 43. 

*“__ — -— maize kernel, 236. sé. — — — inSt. Vincent, 2 22, 
— values, 93. Glass, cotton and wool spun from, 345. — nuts in the United States, 227. 
Foods, iodine content of, 280. Gliricidia maculata (Madre del cacao, Ground-nut oil as a lubricant, 47. 
—, standards for, 271. Nicaragua cacao shade tree, or ‘ Mad- Ground provisions at Barbados, supply 
Foodstuffs commonly consumed in the ura’), 79, 125. of, 137. 

West Indies, analyses of, 51. Glycerine made from sugar, 316. — —, growing of in Trini- 
—, local, ettorts to produce, 294. Goa or Manila bean (?sophocarpus tetra dad, 167. 

—, -—,exhibition of inSt. Vincent,277. — gonolo/us), trial of in Jamaica, 264. Growth, gaseous pressure in, 267. 

Food, scarcity of in Jamaica, 103. Goat Society’s Show, Barbados, 408. ‘({rumixaina ’, or ‘grumichama’ (Zugenia 
Foot-and-mouth disease eradicated in Goat's milk, 215, donheyr), 119. 
i United States, 284. Gold Coast, 13. Guava (Psidium guajava), 119. 
Forage crops in Rhodesia, 297. — —, cacao industry in, 220. (Guinea grass (/anecum maximum), 297. 
Foreign islands and British agriculture, Golden apple (Spondias duleis), 404. (iunthorpe’s Sugar Factory, Antigua, 

262. Gossypium vitifolium, 269. 356, 
Forests, influence on rainfall in India, 92. Government assistance to tenants in Gymnasco nudipes nudipes (bare-legged 
~— of Porto Rico, 189. england, 163. owl), 250. 
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Hams, home-curing, 40. 
Harland, 8. C., 141, 258, 408. 
Hats, Panama, the making of, 187. 
Hawaii, interesting horticultural work , — 

in, 19. 

Hawaiian soils, 
tions of, 103. 

sugar crop of 1916, 69. 
Health of hogs, 409. 

— rural schools, 3383. 
Heron, little blue (AZorida caeruba caer- 

ulescens), 250. 
Hevea brasiliensis (Para rubber), 

340. 
rubber, 

vation of, 148. 
tree, the largest, 76. 

Hibiscus cannabinns, 548. 
Rosa-sinensis, 377, 40%. 
syriacus, 377. 
Waimeae, 377, 40%. 

High price of agriculture, 201. 
— — sugar, 175. 

148, 

beamed 

Hinterland of British Guiana, 61. 
Hints for improving the production of 

cacao fields, 411. 
packing, 227. 

Hitchcock, Prof. A. 8., 108. 
* Hoatzin (Opisthocomus eristatus), 156. 

Hog cholera or swine fever, 373. 

Hogs, health of, 409. 
infeeted with tuberculosis, 252. 

Holoquiscalus brachypterus (Porto Rican 
blackbird or ‘ mosambique ’), 250 

Home-curing hams and bacon, 40. 
drying of fruit and vegetables, 

245. 
practice in agriculture, 9. 

Honduras mahogany (Swietenia mucro-: 
phylla), 174. 

Honey in war time, 280. 
Hookworm, 

of, 92. 
Horse bean (Canavalia ensiformis), 94, 

155, 343. 
= =>); 
plant, 81. 

dressing for cacao, 276. 

— 
cooking, 367. 

for cooking, 367. 
tuberculosis in the, 268. 

Horticultural training at the Dominica | 
Gardens, 181. 

work, interesting, in Hawaii, 19. 
Horticulture, university degree in, 249. | 
House flies, a means of destroying, 412. 
Human food, cotton-seed meal as, 41. 

value of riceas, 71. 

, tractors and motor trucks in, 396, 
phosphate determina- | Hymenocallis - expansa (spider lily), 7 

seed selection in the culti- 

and how to reduce. 

use of thymol in treatment 

as a food 

— ), aS a green | 

— ), recipes for 

(Canavalia gladiata), recipes 

425, 

Humidity, importance of in the storage | Insect Notes (Continued\:— 
of fruits, 156. Anticarsia [Thermesia] gemmatilis 

‘Hurricane at Jamaica, 1916, 380. (Woolly pyrol moth) 42, 138. 
, Jamaica, abnormality of, 405. Aphis maidis (plant louse), 298. 

losses in Dominica, 91. Argas persicus (fewl tick), 268. 
relief in PoreDs 89. Armoured scale (Odonaspis ‘pimentas), 
warnings, 19 283. 

‘Hutton, J. A., 183. Aspidiotus destructor, 138. 
Atta cephalotes (parasol ant), 172. 
Bactrocera cucurbitae (melon fly), 394. 
Ballovia cistipennis, 138. 
Bark borer (/eptostylus praemorsus), 

138. 
Batocera rubus 

borer), 139. 
Bean leaf-roller (Hudanvws 

42: 
Bengal bean caterpillar, 42. 

Hyoscyamus muticus, 196. 

iE 
(large Cerambycid 

Immigration, Mast {ndian, 68. 
Imperial and national organization, 105. 
‘Importation of cotton seed into the’ 

Windward Islands prohibited, 214. 

proteus), 

Inbreeding. long-continued. experiment Black banana weevil (Cosmopolites 
in, 191. sordidus), 298, 347. 

Index to ‘Agricultural News’. Vol. XV,,; — _ hard back (Ligyrus tumulosus), 
88. 250, 

India. agricultural development in, 347. | 
influence of forests on rainfall in, | 

scale (Sacssetta oleae), 58. 
stinging ant (Solenopsis geme- 

nata), 309. 

Blood-sucking flies in Grenada :— 
Anopheles argyrotarsis, 235. 
Corethrella appendiculata, 235. 

, production of essential oils in, 377. | 

vegetable dyes of, 45. 
India’s supply of cotton, 102. 
India rubber industry, 238. Culex annulatus, 235, 
Indian almond (7ermnalia catuppa), 26, — fatigans, 235. 
—- corn cultivation in Montserrat, 43, — inflictus, 235. 

- St. Vincent, 22. — 2355: 
—., improvement of in St. Vincent, 

14. 

(Micraedes) conservator, 
similis, 235. 

Deinocerites cancer, 255. 
— indigo crop, 1916-17, 124. Haemagogus splendens, 235. 
— olive (Putranjixa Roxburghii), Janthinosoma neoapicalis. 235, 

175. — posticata, 235. 
Limatus durhami, 255. 
Megarhinus haitiensis, 235. 
Ochlerotatus niger, 255. 
Stegomyia buscki, 235. 
— fasciata, 235. 
Wyeomyia grenadensis, 235. 
— pertinens, 235. 

Boll worm (He//othis obsoleta), 138. 
Brown hard back (ZLachnosterna 

sp), 138. j 

154, 202, 218. 
weevil (Metamuasius 

rices, composition of, 10x. 
runner ducks, 235. } 
tamarind (Tamarindus indica), 119. 

Indigo crop, Indian. 1916-17, 124. 
Indigofera longeracemosa, 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 (Cremastoyasier brevispin- | 

osa, sub sp. winutior), 282. 

Ts — (Phytalus smiths), 
234, 250, 375. 

Seri0eUs), 
282. 
Bryobia pratensis (almond mite), 58. 
Burrowing ground lizard (Ameiva 

evu/), 250 
Cacao thrips (/eliothrips rubrocine- 

tus), 26, 138. 
Castnia licus (large moth borer), 266. 
Cerambycid borer (Batocera rubus), 

139. 
Ceratitis capitata (Mediterranean fruit 

= — akee r/ tera, var. tumuli- 

Fila). 2 

| Alabama a aes (cotton worm), 42, 

138, 341. 
Aleurocanthus woglumi (spiny citrus 

white fly), 10, 282. 
Aleurodes citri (white tly), 366, 382. 
— onubifera, 382. | fly), 170. bis 
Aleurodicus cocois (coco-nut white fly), Chaetocnema apricaria (tlea-beetle), 

138. 298. 
Chloridea virescens, 38. 
Citrus green weevil (Pachnacus citr2), 

923 
a . 

Almond mite (Bryotia pratensis), 53. 
Ameiva exul (burrowing ground — liz- 

ard), 250, 
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“Insect Notes (Continued):— Insect Notes (Continued): — ‘Insect Notes (Continued):— 
Citrus white grub (Phyllophaga citrz), | 

330, 331. 
Coccenellid beetle (Coccinella emar- 

ginata), 298. 
= — (Seymnus ochroder us), 

998. 

Joccus viridis, 41. 
Coconut beetle (Strateyus titanus), 

282. 
~- white fly (Alewrodicus  cocovs), 

138. 
Common white grub (Phyllophaya 

portoricensis), 330, 331. 
Control measures against the Mediter- 

ranean fruit fly in Hawaii, 170, 
171. 

work against the pink boll worm 
in Egypt, “122. 

Coptocycla flavolineata (tortoise beetle), 
298. 

Corn leaf-hopper (Pereyrinus mardis), | 
298, 

Cosmopolites sordidus (black banana | 
weevil), 298, 347. 

Cotton boll weevil 
teorgia, 380. 

— stainer (Dysdercus delawney/), 138. 
in St. 

in Southern 

— oe) 
Vincent, observations on, 308. 

(Dysdercus spp.), 318. 
— worm (Alabama aryillacea), 

138, 341. 
Crazy ant or ‘ Wild Irishman * (Preno- 

leprs longicornis), 309. 
Cremastogaster brevispinosa, 

minutior (acrobat ant), 282. 

42 as 

sub sp. 

tumulifera, var. 
ant}, 282. 

Cryptorhynchus corticalis. 11. 
Cut worm (Prodenia dolichos), 154. 
Cycloneda sanguinea (ladybird beetle), 

282. 

Cylas formicarius — (sweet 
weevil), 74. 298, 547. 

Diaprepes abbreviatus distinguendns, 
186. 

potato 

— — (sugar-cane 

borer), 154, 186, 251. 

—. barbadensis, 186. 
doublieri, 186. 

— esuriens 186. 
— famelicus, 156. 
- —- esuriens, 184. 
- farinosus. 186. 
—  lepidopterns, 186. 
— marginatus, 196. 
— punctatus, 251. 
—— «madrilineatus, 186, 251. 
— vrohrii, 186. ' 
—  spengleri, 186. 
Diaspis bromeliae (pineapple scale), 

283. 

Diatraea canella (small. moth borer), 
266. 

root 

tumulieula (acrobat 

Diatraea saccharalis (sugar-cane moth | 
borer), 138, 154, 266. | 

Dispersion of certain insects, 58. 

Dyscinetus barbatus, 266. 
bidentatus (small black 

back), 266. 
Dysdercus delauneyi (cotton stainer), | 

138. 
spp- (cotton stainers), 318. 

Eriophyes gossypii (leaf-blister mite), | 
138. | 

hard | 

Eudamus proteus (bean leaf- roller), | 
49. 

Euscepes batatae |Cryptorhynchns| 
(scarabee or Jacobs), 74, 138, 298. 

Euthrips insularis, 74. 
Exophthalmus esuriens, 14. 
Fire-flies, 410. 
Flea-beetle (Chaetucnema apricaria), 

298. 
Fowl tick (Argas persicus), 268. 
Froghopper (Zonmasps flavilatera), 

266. | 
— ( — pictipennis), 90. | 
— ( — saccharina), 90, 

138. | 
— ( — varia’, 90. 
Froghoppers in Trinidad, control of, 

364, 
Galleria mellonella (wax moth), 
Gelechia gossypiella, 122, 123 
Glossy star scale (}insonv atellifera), 

282. 

298. 

Grass looper (Vocis repanda), 267. 
Green bug (Nezara vinidula), 318. 
Gru-gru beetle (Rhynchophorus pal- 

nuirum), 172. 
Heliothis armiger, 138. 
— obsoleta (boll worm), 138. 

Heliothrips rubrocinctus (cacao thrips), 
26, 138. 

Hypoderma bovis (warble fly), 314. 
lineatum (warble fly), 314, 331. 

Icerya purchasi, 366. 
Insect pests in Barbados in 1915-16, 

1 D4. 

266. 
— British Guiana in 1916,! 

— West Indies in 1916,138. 

f.achnosterna patens, 234. 

— patruelis, 234. 
— sp.. 366. 
— (brown hard back), 15%, 
Lady-bird beetle ( Cy cloned sanguinea) 

282. 
Lantana bug (Orthe2/ 

Laphygma = frugiperda 
138, 267. 

Large moth borer (Castinta licus) 266. 
eat-blister mite (Brvophyes gossypir), 

138. 

Leptostylus praemorsus (bark borer), 
138. 

Ligyrns tumulosus 
202, 250. 

a2 insinis), 138, 
(rice worm), 

black hard back), 

Locust invasion of Egypt in 1914-15, 
106. 

Luminous night-flying beetle (Pyro- 
phorus noctilucus), 250. 

May beetle (Phyta/us insularis), 330, 
Mealy-bug (Psewdococeus bromedliae), 

283, 
i= ( == 

Mediterranean fruit 
capitata), 170, 171. 

Melon fly (Bacwocas cucurfitae), in 
Hawaii, 394. 

Metamasius ritchiei, 283, 
— sericeus (brown weevil) 282 

283. 4 
Mocis repanda (grass looper), 267. 
Mole cricket (Scapteriscus didactylus), 

138. 

Mytilaspis beckii (purple scale), 366. 
New small moth borer of sugar-cane, 

266. 
Nezara viridula (green bug), 318, 
Noctiluca miliaris, 410. 
Odonaspis pimentae (armoured scale), 

283. 
Odontomachus haematodes ( tac-tae)’ 

ant), 309. 
Onion thrips (7Arips tabaci), 139. 

calceolurie), 154 
sacchari) 154. 

fly (Ceratitis 

Orthezia insignis (Lantana bug), 
138. 

Pachnaeus citri (citrus green weevil), 
283. 

‘Palute’ [Dominica], or ‘leather — 
jacket’ [St. Lucia] (Veronicella ocei- 
dentulis), 74. 

Parasol ant (Alta cephalotes), 172. 
Pectinophora (Gelechia) gossypiella 

(pink boll worm), 346, 362, 378. 
Peregrinus maidis (corn leaf-hopper), 

298. 

Phylophaga citri, 218, 330, 331. 
—  guanicana, 2!8, 330, 331. 
— portoricensis, 218, 550, 331. 
—  vandinei (sugar-cane white grub), 

218, 219, 234,330: 
Phytalus insularis, 218, 219, 330. 
—  smithi (brown hard back), 154, 

202, 218, 234, 250, 375. 
Pin-hole borer (Vyleborus sp.), 282. 
Pineapple scale (Diaspis romeliae), 

283: 

Pink boll worm (Pectinophora [Gel- 
echia} yossypiella), 346, 362, 378. 

— in Brazil, 154. 
Plant louse (Aphis maidis), 298. 
Prenolepis longicornis (crazy ant or 

* Wild Trishman ’), 309. 

Prodenia dolichos (cut worm), 154. 
Production of light in certain animals, 

410. 
Protoparce cingulata (sweet potato 

moth), 74. 

convolvuli (sphyox or hawk 
moth), S41. 
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Insect Notes (Continwed):— | 

Pseudococcus bromeliae (mealy-bug), | 
283. | 

Galesolavie (mealy- oer 154. 
sacchari (mealy-bug), 154. | 

Purple scale (Mytilaspis heckiz), 360. 
Pyrophorus noctilucus (luminous night- | 

flying beetle), 250, 410. | 
= Fo, AEE | 
Red spider mite (Zetranychus telarius), | 
74. 

Rhinoceros beetle (Stvategus alocus), | 
ce | 

Rhynchophorus 
beetle), 172. 

Rice worm (/aphygma fruyiperda), | 
267. 

Saissetia oleae (black scale), 58. 
Scapteriscus didactylus (mole cricket), 

138. | 

Scarabee or Jacobs (Huscepes /atatae), 

138, 298. 
and other pests of the 

potato, 74. 
Schistocerca paranensis (South Amer- | 

palmarum (gru-gru 
| | 

sweet | 

ican locust), 107, 331. | 

— peregrina, 106. ae 

Seymnus ochroderus —_(coccinellid } 

beetle). 298: 
Slugsor ‘leather jackets ’ ( Veronicella | 

occidentalis), 139. 202. | 

Small black hard back (Dyscinetus | | 

hrdentatus) 266. | 

— moth borer ( Diatraea canella), 266. | 
(Diatraca saccharais’, 

266. 

Soil grubs in the West Indies, 186,209, | 

Solenopsis geminata (black stinging | 

ant), 309. 

Insect Notes (Concluded):— 
Sweet potato moth (Protoparce ene 

lata), 74. 
— weevil (Cylas formicarius), | 

74, 298, 347. 
Sylepta helcitalis, 74, 138. | 
‘Yac-tae’ ant (Odontomachus haema- 

todes), 309. 
Tetranychus telarius (red spider mite), | 

74. 
Thrips tabaci (onion thrips), 139. 
Tomaspis flavilatera (froghopper), 266. | 

pictipennis (froghopper, 90. » 
saccharina (froghopper), 90, 138. 
varia (sugar-cane froghopper), in 

Grenada, 77, 90. 
Tortoise beetle (Cofptocycla flavolt- 

neata’, 298. 

Trapping of the cotton stainer (/)s- 
dercus delauneyi), 267. 

Velvet bean caterpillar, 42. 
Versnicella occidentalis (Dominica, 

‘palute’, St. Lucia ‘leather jacket’), | 
74, 159. 

Vinsonia stellifera (glassy star scale) | 
282. 

Warble flies, 331. 
fly, (AZypoderma bovis), 314, 
—=, | — lineatum), 314, 331. 

Wax moth (Galleria mellonellas, 298. | 
Weevils of the genus Diaprepes in the | 

West Indies, 186. | 
White fly (A/eurodes citr/), 382. 

grubs injuring sugar-cane in 
Porto Rico, 218, 234, 250. 

Woolly pyrol moth (Axticarsia {| Dher- 
mesta| gemmatilis), 138. 

caterpillar, 42. 
reidione sp. (pin-hole borer), 282. 

Some insect pests in Jamaica, 202, 298. | Insect Parasites and Predators :— 

South American locust (Schistocerca | 

paranensis), 331. 

coast white grub (Lhyllophaga | 

yuanicana), 218, 330, 331. 
Sphynx or hawk moth (Lrotoparce 

convolvulr), 341. 

Spiny citrus white fly (Alenrocanthus 

woglumt)—a potential pest of | 

citrus trees, 10, 282. 

Spread of the pink boll worm, 122.) 

Stenocranus saccharivorus [{Delphax| 

saccharivorus| (sugar-cane leaf- hop- 

per), 282. | 

Strategus aloeus (rhinoceros beetle), | 

72 
titanus (coco-nut beetle), 282. 

Sugar-cane _froghopper (Tomasyis 

varia) in Grenada, 77. 90. 

leaf- hopper (Stenocranus saccha-| 

rivorus | Delphax saccharivora], 282. | 

moth Rover (Diatraes sacch: urales), | 

138, 154. 
root borer 

atus) 1d4. 
white grabs (Phyjlophaga 

dinei) in Porto Rico, 330. 

| 

( Diapreyes abbyvevi- | 

vine 

Aleveorrhynchus grandis, 42. 
Anagrus flavescens, 154 
Australian beetle (Vows cardinalts), 

366. 

Brochymena annulata, 42. 
Callida decora, 42. 
Campsomeris dorsata 

250, 

Cryptomeigenia 
tiy), 250, 330. 

(scoliid wasp), 

aurifacies (tachinid | International fair. Lyons 1917, 217, 

{Insect Parasites and Predators (Con- 
cluded):— 

Ladybird beetle (Lioscvmnus diver- 
stipes), 282 

Large black dung beetle (Phaxacus 
sulcatus), 298. 
ee (Nanthopastis timais), 

298. 
Lioseymnus 

beetle), 282. 
Lyperosia irritans (horn fly). 298. 
Metamasius hemipterus, 298. 
Novius cardinalis (Australian beetle), 

366. 
Opius humilis, 170. 

perproximus, 170. 
Paralucilia macellaria 

fly,) 298. 
Parasitic Fungi (see Entomogenous 

Fungi). 
Phanaeus sulcatus (large black dung 

beetle), 298. 
Plaesius javanus, 298. 
Podisus maculiventris, 42. 
Polistes crinitus (Jack Spaniard), 138, 
Prospaltella lahorensis, 382. 
Pyrophorus luminosus (Elaterid beetle, 

wire worm), 250 330. 
Salpingogaster nigra, 90. 
Scoliid wasp (Campsomeris dorsaia), 

diversipes (ladybird 

(screw-worm 

250. 

— — (Ziphia parallela), 138, 
154, 203, 266. 

Screw-worm § fly (Paralucilia. macel- 
faria) 298, 

Tachinid fly (Crvptomergenia aurifa- 
cies), 250, 330. 

— (Lutrixoides 
250. 

Tetrastichus giffardi, 170, 171, 
Tiphia pees. (Scoliid wasp), 138, 

154, 203, 2 
Wireworm. Flaten beetle 

phorus lumincsus), 250, 330. 
Nanthopastis timais (lily caterpillar), 

298. 
Niphidium sp., 90 
Zelus rubidus. 42, 282 

Jones) y 

( Pyro- 

sugar committee, 377. 
Delphastus catalinae (ladybird beetle), Iodine content of foods, 280. 

282) Ipomea sp., 347, 
Diachasma fullawayi, 170. Tron sulphate solutions, spraying 

tryoni, 170. pine-apple plants with, 157. 
Dirhinus giffardi, Irrigation as crop insurance, 265. 

yellow 

17. 
Elaterid beetle (Prrophorus lwmin — in Java. 300. 

OSiLS), 350. 

Euphorocera floridensis, 42. Ji. 

Euryrhynehus floridensis, 42. 
Eutrixoides jonesii (tachinid fly), - 
Galesus silvestrii, 170- 
Horn fly (Lyperosia irritans), 298. | 
Itoplectis rufuscula 42. ‘Jak’, J aca, or jack fruit (Artocarpus in- 
Jack Spaniard (Polistes crinitus), 138 tegrifolia) |integra], 119, 174. 

La .dybird beetle (De/phasius cata- Jamaica and the food supply question, 6, 

982, —, central factories for, 151. 

250 Jaboticaba (Myretaria cauliflora), 174- 
Jack bean (Canavalia ensiforimts), pro- 

tein compounds in, 37. 

THR); 



Jamaica, dyewood factory ip, 396. 
, exports of tea in 1915, 564. 

—, Goa or Manila bean (Psophocarpus 
tetrayonolobus) in, 264, 

—, hurricane, abnormality of, 405. 
— of 1917, 380. 

importation of rice in 1915, 256. 
rice industry in, 252, 412. 

, scarcity of foodstuffs in, 103. 
Shade tree (Pithecolohium Samuan), 

95. 

sugar industry, development 
169. 

trade and agriculture in 1915-16, 
70. 

Jambo, or rose-apple (Caryophyllus jam 
hos), 119. 

‘Jangli Nil’ (Tephrosia purpurea), a 
dye plant, 75. 

Japan, progress of science in, 280. 
Japanese nut grass (Cyperus rotundus), 

control of, 412. 
sugar industry, 259. 

Java, irrigation in, 500. 

of, 
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‘Land, use of machinery in cultivation of, 
383. 

Lantana camara, 330. 
involucrata, 330, 

Laterite formation in soils, 143. 
Leaching, loss of fertilizers by, 281. 
Lecythis Zabucujo (Sapucaia nut), 175. 
Leeward Islands, adulteration of milk) 

in, 25. 
—,  sugar-cane 

ins Lh. 
Legislation, food supply, in Barbados, 

195. 
Lemon extract, definition of, 229. 

industry, Sicilian, 363. 
Lemon-scented gum (Eucalyptus citrio- 

dora), 127. 
Lemons, bud variation in, 92, 

Lepidium sativum, 349. 
virginiacum (Pepper grass), 349. 

Lettuce seed, raising in the West Indies, 
98. 

_Life preservers, kapok used in manutac- 
ture of, 92. 

Job's Tears (Cotivy Lachryma-Johi) as a) Light production in animals, nature of, 
food-plant, 82. 

‘John Bull’ or Mahoe (Vhespesi popul- 
nea), 138, 283, 308 

Jones, G. A., 178. 
Sua (Ziziphus Jouzeirs), 391. 
Jujube tree (Ziziphus jujula), 391. 
Juniperus cedrus, 174, 175. 
— pachyphloea (silvery-leaved 

per), 19. 

Juvenile education and employment, 
249. 

K. 

Katir (Andropogon  sorghunr), 
compounds in, 37. 

Kagou (Rhynochetus jubatus), 131, 

juni- | — 

1 223: 
Lima bean (Ph«seolus Junatus), 42, 174, 

195, 231. 
-— beans, experiments 

Vincent, 5 22. 
Lime cultivation in British East Africa, 

69. 
juice factory, British Guiana, 169 
— on the London Market, 63, 159 

191, 223 255, 335, 367, 399. 
oil, new method in production of, 

41. 
— on the London market, |‘), 

159, 223, 287, 335, 367. 
products, improvement in manufac- 

ture of, 279. 
trade, green, of Dominica, 376 

with in St. 

= 95, 

protein Limes, pickled, export of from Dom- 
inica, 364, 

process of pickling, 564. 
Kapok, use of in manufacture of life Limestone, influence on crop yield, 345, 

preservers, 92. 
Kelp, potash manufactured from, 403. 
‘Kew Bulletin’, issue of, to be con- 

tinued, 284. 

—, suspension of, 217. 
Khaya senegalensis (African mahogany), 

wise 

Kitson, A. E., 13. 
Kokia Rockii, 174, 175. 
Kola on the London market, 

143) 159)" 19; 9223, 255, 
399. 

Kukuri (Alewrites moluccana), 19 

15, 63, 95, 
oar ‘a 
YRi, 335 

L. 

Labour conditions in Porto Rico, 70. 
Land settlement in Antigua, 281. 

Litchi (Litchi chinensis), 19. 
Live stock in Trinidad, how to increase 

the breeding of, 60. 
—— industry in Canada in 1915-16, 

195. 

—, plants poisonous to, 545, 
Lobsters, poisonous, 79. 
Local foodstuffs, efforts to produce, 24/4. | 
Lodoicea maldivica (Coco-de-mer or coco- 

des-Maldives), 7. 
Logarithms, 200. 
Logwood, rise in price of, 91, 
Long-continued inbreeding, experiment 

in, 191% 
— staple cotton in 1915-16, 11s. 
Loss of fertilizers by leaching, 281. 
Luffa cylindrica (‘strainer vine), 333. 
Luxury, what is it? 72. 
Lycopersicum esculentum, 295. 
Lyons (international) fair, L917, 217. 

experiments | 

Macadamia ternitolia (Queensland nut), 
175. : 

Mace on the London market, 
143, 159. 

Machine for eradicating weeds by burn- 
ing, 329. 

Machinery, use of in cultivating Jand,. 
383. 

Madagascar bean (/haseolus Junatus),. 
further note on, 231. 

beans in St. Lucia, 195. 
Madras, coco-nut cultivation in, 316. 
Madre del cacao (Gliricitia maculata), 

125. 
‘Mahoe cochon’ or ‘stave wood’ (Ster- 

culia caribaea), 308. 
Mahogany (Sirietenta Mahagoni), 95. 
Mahua or Mhowra tree, manufacture of 

motor spirit from, 237. 
Mahwa tree (Buesia latifolia), 282. 
Maize kernel, food value of, 236. 

products, 391. 
-—, Rhodesian, purchase of by the Imn- 

perial Government, 168. 
Making of coco-nut butter, 260. 
Mango ( Manyiferu indica), 25. 
Mangoes, grafted, in East Africa, 411. 
Mangosteen (Garcinia Mangostana), 174. 
Mangrove cuckoo (Coccyzus minor nesi- 

otes), 250. 
Manihot utilissima (cassava), 253. 
Manutacture 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. 

Mauuring of coco-nuts, 83. 

Market prices, average, record of, 155. 
Reports, 16, 52,48 64, 80, 96, 112, 

128, 144, 160, 176, 192, 208, 224, 
240, 256, 272, 288, 304, 320, 336, 
352, 368, 384, 400. 416. 

Marking nut (Semecarpus anacardiun),. 
174. 

Mauritia flexuosa (/ta palm), 187. 
Mauritius, camphor oil from, 317. 
—, sugar industry in 1917, 236. 
Meat, fresh fruits and vegetables as sub- 

stitutes for, 393. 

15, 63, 

Mechanical tillage in British 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 potash, 
28. 

Mice, poisoned bait for, 236. 
Milk adulteration in the 

Islands, 25. 
Leeward 
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Milk, goat’s, 215. 
—, pure, supply of, 237 
Mineral industry of the belgian Congo, | 

87. 

Minor industries of Montserrat, progress | 
in, 43. 

— — St. Vincent, progress | 
in, 22. 

Mistaken notions about botanical gard- — 
ens, 329. 

Molasses as a fertilizer, 201. 
— — — — for cane land, 
WE 

— — manure, 313. 
— —a source of industrial alco- 

hol, 325. 
—, exportation of from the West 

Indies, 227. 
— grass (Mellinis minutiflora’, 297. 
Molybdenum ore in Virgin Gorda, 28. 
Momordica Charantia (balsam apple or 

maiden apple), 333. 
Mongoose, fowl-eating propensities of, 

285. 
in Barbados, 206. 

Monodora tenuifolia (Orchid Flower 
tree), 174. 

Montserrat, area under cotton, 1916-17, 

214, 
bay oil industry of, 43. 
Datura Metel growing in, 265. 
experiments with beans in, 12- 

-— peas and beans : 
at, 38. : 

ground nut cultivation in, 45 
Indian corn, cultivation of, 43. 
items of local interest, 21, 52 

229, 263, 303, 

’ 

’ 

? 84, 

324, 116, 164, 196, 
374, 404. 

minor industries of, progress in, 43. 
onion industry of, 43, 260. 
papain industry of, 43. 
Sipe of bay oil in, 12. 

—, Rangpur lime in, 12. 
Motor plough, a light, 357. 

ploughing in England, 163. 
spirit, manufacture ou from the 

mahua or mhowra tree, 237. 
tractors for sugarcane cultivation, 

339. 
Motor-tilling machine, 

ance for working, 28. 
Mucuna sp., 175. 
Mulching, a new system of, 110. 
Mules, examination of age in, 99. 

Myreiaria cauliflora (Jaboticaba), 174. 

N 

— 

ingenious contriv- 

Names, scientific, changing, 127 
Napier’s fodder grass, or Bloghant ¢ grass 

(Penisetum purpureum), 12. 

Natal grass (Z'richolaena rosea), 381. 
Native flour in Grenada, 125. 
Navel orange, origin of, 20. 
Nephelium Litchi (Litchi), 175. 

| Nevis, agricultural work in, 35. 
growing of asparagus in, 55. 
items of local interest, 52, 75, 117, 

132, 164, 180, 197, 262; 311, 324. 
375. 

New Caledonia, animals of, 131. 
—-, plants of, 131. 

| —-} 

— economies, 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’ (Gliricidia macu- 
lata), 79, 125. 

Nicotiana sylvestris, 188. 
Tabacum, 188. 

Nigeria, agricultural departments of, 102. | 
agriculture in, 239. 

Nile Valley, fruit-growing in, 184. 
Nitrogen, absorption and loss of, in con- 

nexion with sugar estates, 19. 
of the air, fixation of the, 393. 

Nopalea coccinellifera, is 

3 

| Norantea guianensis, 174. 
Nutmegs on the London market, 15, 63, 

143, 159, 335. 
‘Nutritive value of sweet potatoes, 117. 
Nyasaland, cotton crop of, 86. 

O. 

Obituary :— 
de Vilmerin, Philippe, 376. 
Marsland, William, 182. 
Miller, Dr. N. H. J-, 92. 
Sauvage, Dr. Henri Emile, 76. 

Oil from rubber seeds, experimental pro- 
duction of, 360. 

yield of Florida oranges, 153. 
Oils, fixed, determining specific gravities 

of, 140. 
Onion (Growers’ 

‘365. 

Onion growing in Antigua, 85. 
industry of Barbados, 140. 

— Montserrat, 45, 260. 
seed, production of, 169. 

Onions, attempts to grow out of season 
in Antigua, 109. 
-, device for grading, 2 

Open-air pig-keeping, 136. 
Opisthocomus 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 (Jonodora ‘enut- 
folia), 174. 

Organization, imperial and national, 105. 
of local food supplies, 23. 

Association, Antigua, 

a7 
wl- 

— 

|Origin and dispersal of the coco-nut 
palm, 396. 

of the navel orange, 20. 
|Oxyrhopus cloelia (the 

snake), 380. 

| a 

black cribo 

| Packing of egg-plants, 1381. 
—, practical hints for, 327. 
Palm kernel cake as a feeding stuti, 7, 

Nie 

food for pigs, 62. 
Pee palm (Berassus flabelliformis) 

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, +3. 
Papaw, Papaya, or ‘mamao’ (Carica 

Papaya), 119, 139. 
giown in (Jueensland, 316. 

, ‘male,’, fruiting of, 168. 
Paper manufacture, raw materials for, 

possibly obtainable from West Indies, 
348. 

Para grass (Panicum barbtnode), 330. 
rubber (Hevea brasiliensis), quality 

of, 340. 
Parasites, 

382. 
Parthenium argentatum, probable source 

of rubber in United States, 28. 
Pasture converting to arable cultivation 

115, 153. 
Peach trees in the tropics, 297. 
Peanut oil, 389. 
Pearls in coco-nuts, 120. 
Pelargonium graveolens, 377. 
Pellagra in Barbados, 245. 

, Studies in connexion with, 270, 
, transmissibility of, 233. 

. transmission of by Si/z/ium detin- 

itely disproved, 500. 
Peltophorum ferrugineum, 174 
Penicillium camemberti, 37. 
Pennisetum purpureum (elephant grass, 

or Napier’s fodder grass), 12. 
Pepper grass (Lepidium cirginiacune), 

349. 
Perfume, Philippine shrub, 39. 
Perfumery not a luxury. 72. 
Persea gratissima [americana | 

‘abacate’ or alligator pear), 119, 235 
Petrol, alcohol as a substitute for, 325, 
Phaseolus lunatus (Lima beans), 42, 174, 

195, 231 
mungo (woolly pyrol), +2. 

Philadelphia and the West Indies, steam- 
ship communication between, 929, 

Philippine shrub perfume, 39. 

useful, effort to introduce, 

(avocado, 
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Philippines, food supply of the, 101. 
—. sugar exports from, 220. 
Phoenix dactylifera (date palm), 139 
Phosphate determinations of Hawaiian | 

soils, 103. 
Phyllanthus acida (‘ Groselha,’ or gonse- 

berry), 119. 
Physical basis of biological characters, | 

309. } 
Phytelephas macrocarpa, 8. | 
Pigeon pea (Cajanus tndicus), 22, 78. 
— , cultivation in Montserrat, 

38. | 
Pig-keeping. open-air, 156. 
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 (Amaranthus spp ), 330. | 
Pilocarpus racemosus, alkaloid extrac-| 

tions from leaves of, 43. 
Pimento on the London market, 63, 159, | 

191, 223, 287, 335, 367, 399. | 
Pine-apple guava (/iijoa Se/lowrana), || 

411. | 
— plants, yellow, spraying with iron 

sulphate solutions, 157. 
seedlings, 415. 

Pine-apples, or ‘ abacaxi,’ 119. 
Pipinie or ‘ Hawk-beater’? (Zi ravsus vos- 

tratus), 309. | 
Piteira fibre, 76. 
Pithecolobium Saman (Jamaica shade 

tree), 95, 310. 
Plant conditions, method of recording 
comparisons, 29. 

importation into St. Lucia, 174. 
Plantation rubber. quality of. 3433. | 
Planters. co-operation among. 32?, 
Plant Diseases and Fungus Notes : 

Aschersonia cubensis, 94. 
Bacterial diseases of tomatoes in 

Vincent. 414. 
fruit rot, 414. 

St. 

Bacterium (Bacillus) solanacearum, 

414. 
Black fungus (IZ, rrangium duriact), 

283 
— melanose, dark greasy spot, 142. 
Botrytis gummosis, 142. 

tileyi, 42 
Bracket fungi of lime trees, 
Cephalosporium disease of 

158. 
lecanii (scale fungus), 1/ 
sacchari, 14. 

Citrus canker, 14. 
in South Africa 

diseases in Cuba, 142. 
Cladosporium citri (scab or 

142, 
Coccobacillus acridiorum, 107. 

Collar disease of pigeon peas, 
Colletotrichum gloeosporioides, 142. | 
Control of damping-off, 244 : 

334, 350- 

sugar-cane, 

verrucosis), | 

e 
ws 

| Plant Diseases and Fungus Notes (Con- | 
tinued):— 
Cytospora sacchari, 14. 
Dark greasy spot, black melanose, 142 
Diplodia rot (Diplodia natalensis), 142 | 
Dissemination of angular leaf spot of 

cotton, 190. 
Eremothecium cymbalariae, 318. 
‘Foot rot’ or Mal di gomma, 142. 
Fungus parasites of insects (see Ento- 

mogenous Fungi). | 
Gloeosporium Limetticolum (wither- 

tip of limes). 142. 
Green muscardine fungus (J//a7-| 

rhistum anisopliaz), 90, 94, 251, 
331, 367. 

Hemileia vastatrix, 125. 
Internal disease of cotton bolls in the 

West Indies, 318. 
Leaf spot (AZvcoidea parasitica), 142. 
Mal di gomma or ‘ foot rot’, 142. 
Marasmius Sacchari, 126, 158, | 
Melanconium Sacchari, 62. 
Melanose (homopsis citr’), 142. 
Metarrhizium anisopliae (green 

cardine fungus), 90, 94, 251, 
367. 

Micrococcus nigrofaciens, 219, 531. 
Mycoidea parasitica (leaf spot), 142. 
Myriangium duriaei (black fungus), 

283. 
Ophionectria coccicola, 94. 
Phomopsis citri (‘stem-end rot’ or 

melanose), 142. 
Pod disease of Hevea (Py /ophthora 

Faberi), 149. 
Poisoning a coco-nut palin, 78. 
Porto Rico cane disease : comparisons, 

302. 
Preliminary trials with cacao thrips 

fungus, 94. 
Pseudomonas citri. 14, 7%. 
Pythiacystis citrophthora, 142. 

gummosis, 142. 
Pythium de Baryanum, 5. 
Red-headed fungus © (Spiacvostrlee | 

coccophila), 283. 

Red rot (Colletotrichum falcatum), 62. 
Rind fungus of sugar-cane, 62. 
Seab or verrucosis (Cladosporium 

cttri), 142. 
Scale fungus (Cephalospor ium lecanit), 

154. 
Soil fungi and their activities, 46- 
Sphaerostilbe coccophila (red-headed 

fungus), 283. 
Sporotrichum globuliferum, 24, 155. 
Status and treatment of coco-nut bud- 

rot, 30, 
‘Stem-end rov’ or Melanose (7’2omopsis | 

citr1), 142. 
Stilbum spp., 334. 
Sugarcane diseases in Porto Rico, 

158, 286. | 
Summary of notes on fungi and plant, 

diseases, 14. 

mus- 

551, 

Plant Diseases and Fungus Notes (Con- 
cluded):— 
Survey of the year 1916, 126. 
Trichoderma Koningi, 46. 2 iewhe 
Ustulina zonata, 14. 
Verticillium heterocladum. 94. 
Wither-tip of limes (Glocosporium. 

Limetticolum), 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. Vincent, 174. 

protection in St Lucia, 377. 
Plants, gassing of, 127. 
—, green, intiuence of carbohydrates 

on, 158. 
grown in sand cultures, 180, 
in the St. Vincent Botanic Gardens, 

notes on, 79. 
, insecticidal, from the tropics, 281, 

of New Caledonia, 131. 

packed in ice for transportation, 329, 
poisonous to live stock, 3.45. 

—, root systems of, in connexion with 
drought resistance, 24. : 

—, seeds and currents in the West 
Indies and Azores, 155. 

—, senile decay in, 111. 
Poisonous fishes in the West Indies, 187, 

lobsters, 79. : 
Poland-China breed of 

character of, 268. 
Pomegranate, the neglected, 291, 
Porto Rican blackbird or ‘ mosambique’, 

(Hologquiscalus brachypterus, 250. ¢ 4 
— sugar-cane crop, 82. 

Porto Rico, agricultural conditions in 
277. 

pigs, prolific 

= — -progress in. 211. 
-—, Annatto in, 103, 
—-, efforts to raise hybrid vanillag. 

in, 92. 
—, forests of, 189, 
—-, labour conditions in, 70. 
—, sugar crop of 1917, 412. 

Portulacea oleracea (‘ pussly ’), 349, 
Potash, banana stalks ax a source of, 

300. 
—- content of ceftain trees, plants and 

shrubs, 79. F 
fertilizers manufactured from fel- 

spars, 157. 
from kelp, 405. 

|—, mica schist a possible source of, 28, 
salts, cessation of trade in, 60. 

—, production of from olive oil 
residue, 12. 

supplied by farmyard manure, 165, 
Potassic manure, seaweed a source of, 62. 
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. 
—, sexratio in, 328. 
Pouteria suavis, 174. 
Practical agriculture, 

1916, 223 
‘Practical Lessons in Tropical Agricul- 

ture’, 140. 
Preparation of yeast, 297. 
Preparing sweet potatoes for meal, 292.) 
Price of cacao, effect of storage room on, 

245. 
Prices of essential oils, 361. 

of sugar, 216. 
Prickly caterpillar ( Amaranthus spin- 

asus), 297. 
pear, whitewash made with, 204 

Prize holdings competitions in Carriacou, 
238. 

examinations in 

Production of sweet-orange and lime oil, 
new method, 41. 

Progress in minor industries of Mont-| 
serrat, 43. 

— tropical agriculture, 373. 
Piponis julifora, 174. 
Prosperity of the Falkland Islands, 68. 
Pruning, 221. 
Psidium guajava (guava), 119. 
Psophocarpus 

Manila bean), trial of in Jamaica, 264. 
Pure and applied science, 200. 
*Pussly’ (Portulacca oleracea), 349. 
Putranjiva Roxburghii (Indian olive),) — 
“V5. 

Quality of canes damaged by fire, 313. 
—— plantation rubber, 340. 

Quebrachia Lorentzii, 374. 
Queensland, agriculture in, 135. 

cassava production in, 60. 
cotton cultivation in, 316. 
divining rod in, 135. 

— nut (Macadamia ternifolia), 175. 
—, papaw grown in, 316. 
—, sugar growing in, 313. 

Rainfall 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 Carib 
yam), 253 

Rangpur lime in Montserrat, 12. 
Rats, an easy way to kill, 412. 

and sparrows, 235. 
— their extermination, 207. 

Reafforestation in Antigna, 95. 

recipe for ginger beer, 
2 

236. 

—, Grenada, 61, 238. | 

tetragonolubus (Goa or| 

substitutes, 299. 
| Recipe for making coco-nut butter, 317. 
| Record of average market prices, 155. 
Red Gum (Hucalyptus rostrata), 127. 
— pepper trade of South India, 361. 

ent stages of growth, 173. 
Research and agricultural education, 261. 

Association, 173. 
; scientific and industrial, 217. 

work in connexion with cotton, 
408. 

57. 
| Resources of French and 

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 
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 
| hibited, 121. 

flour in Demerara, 101. 
importation into Jamaica in 

236. 
in Trinidad, 213. 
Industry in Jamaica, 252, 412. 
plant, correlative characters of the, 

Noe 
—, requirements 

stages of growth, 175. 
Rices, Indian, composition of, 108. 
“Robusta coffee in St. Lucia, 5D. 

foreign col- 

limestone 

from Demerara Beas 

satel 

| 

| of at different 
| 

Root systems of plants in reference to| 

drought resistance, 24. 
| Rotation for cassava, 245. 
|Rounceval pea (Vigna unguiculata) in 

St. Vincent, 22. 
Roup, 157. 
Rubber Hevea. seed selection 

| cultivation of, 148. 
| industry, British, 283. 
—, plantation, quality of, 340. 

production in Germany from indi- 
| genous weeds, 344. 

in the 

oil from, 360, 
sponge, a new, 60. 

Recipes for making bread with flour 

Requirements of the rice plant at differ-, 

Resistance of budded cottons to disease, | 

— seeds, experimental production of | — 

supply of the United States, 89. 
Rubia cordifolia, 45. 

| Rural schools, health of, 383. 

Ss. 

| St. 

| Saccharum ciliare, 21, 84. 
— the British Cotton Growing | | St. Croix, proposed erection of corn mill 

in, 262. 

Kitts, agriculture in, addresses on, 
264. 

tory, 197, 356. 
—, exports of sugar from, 51. 
—, extension of cultivation in, 

, items of local interest, 21, 
52, 85, 132, 196, 229, 263, 302, 324, 
374, 405. 

—, suygar-cane varieties in, £13. 
—, tobacco growing in, 44. 

(St. Lucia Agricultural and Commercial 
Society, 8. 

= — credit societies in, ’ 

279. 
, Coffea robusta in, 55, 265. 

drought, and food supplies in, 
201. ; 

—, exportation of animals 
Weaasine prohibited, 236. 

, food supply in, 12. 
—-, Government Lime Juice Kac- 

se extension of, 87. 
-, items of local interest, 75, 116, 

164 180, 263, 303, 341; 398. 
Madagascar beans in, 195. 
plant distribution in, 60. 

—, — protection in, 377. 
importation, 174. 

rainfall returns for 1916, 156. 
—, slaughter of immature cattle 

Forameied at, 185, 
vines abnormal rainfall in, 79. 

acreage under cotton in, 407. 
—, addition»l duties on cotton 

products in, 220. 
agricultural credit societies, 

and 

St. 

214. 
—  — — department, note on, 

124. 
— --, biological factors affecting 

cotton production in, 319. 
— — Botanic Gardens, plants in, 

notes on, 79. 

—, coco-nut cultivation in, 22. 
, cotton stainer in, eradicatioa 

of native food-plants of, 30, 79, 92- 
, exhibition of local foodstutts 

—, experiments with Lima beans 
in, D. 

—, food-plants of cotton stainer 

in, destruction of, 30, 
— (Government granary, 307. 

—, Basseterre central sugar fac- - 

Rubber, standardized, for Trinidad, STA 
, 



St. Vincent, ground nut cultivation in, 
22: 

—, improvement of Indian corn 

—. Indian corn cultivation in, 

ae ao of local interest, 20, 
, 164, , 278, 311, 341, 375, 

—, local food supplies in, 194. 
—, manurial experiments with 

arrowroot in, 125. 

—, minor industries, progress in, | 

—, peas grown in, 22. 
—, plant importation. 174. 
—, storing corn meal in, 100. 
—, Victoria regia, var. trickeri, | 

in new lily pond, 28. | 
Sal (SZorea vobusta) seedlings, 189. 

—e 

Seaweed as a potassic manure, 62. 
Seaweeds, economic uses and possibil- | 

ities of, 94. 
Sechium edule (choco), 359. je 
Securidaca Lamarckii (‘Easter Blossom’), | — 

79. | 
Seed preservation in the tropics, sugges- | 

tions 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. 
Seeds, eifects of copper sulphate, sodiuin 

carbonate, and sodium chloride upon, 
156. 

Selection of corn for seed, 406. 
Semecarpus anacardium (marking nut), | 

174. 
Salads and spinach, 349. 
Sale of fertilizers in South Africa, regu- | 

lation of, 287. | 
Salisbury bacon factory, prices paid for | 

bacon pigs, 172 
Salt aceasiry. of the Turks and Caicos | 

{slands, 255. 
Sand colic in animals, 270. 

cultures, plants grown in, 150. 
Sapodilla, or ‘sapoti? (Achras sapota), | 
—119. 
Sapacaia nut (Leevihis Zabucuzo), 175. 
Sarsaparilla on the London market, 15, | 

63, 95. 159, 191, 223, 255, 287, 335, 

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, 383. 

Science and agriculture. 185. 
pure and applied, 200. 
in Japan, progress of, 240. 

School, 379. 
Scientific and industrial research, PA Wee 

in Can- 

ada, 261. 
exploration in Central Africa, 136. 

— the West Indies, 

136. 
names, changing, 127, 

societies, conjoint board of, 
Sea Island cotton crop, 1916- It; 

market, 3, s, 22) 
—i0, x6, 118, 134, 150, 166, 

214, 230, 246, 262, 278, 
a 5 5, 390. 

° 
oe 

ols. 

278. 
38, 54, | 

182, 198, 
326, 342, 

— —, prohibition of exports 
of, 32 

— prospects, 134. 
Sea purslane (Sesurium — portulacas- 

frum), 349. | 

system of milling sugar-cane, 

de 

Searby 
371 

‘Soil aeration and the 

Soils, heated, 

Sour grass, West Indian, 

| Senile decay in plants, 111. 
| Serum treatment, and swine fever, 217. 

Sesuvium portulacastruin (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 robusta (Sal), 189. | 
Sicilian lemon industry, 363. 
Silk- potten tree (Ex10dendron anfractu- | 

osum), 92, 138, 283, 308. | 

Silvery- leav ed j juniper (/wriperus pach | 
phloea), 79. 

Simulium, transmission of pellagra by. 
definitely disproved, 300. 

Sisal cultivation in Egypt, possibilities | 
for, 76. H 

industry in the Bahamas, 316. 
waste, fermentation of, 71. 

at “St. Lucia, 185. 
Society of chemical industry, annual 

reports of, 281. 
Sodium carbonate, effects of upon seeds, | 

156. 
chloride, etfects of upon seeds, 156, 

growth of sal 
seedlings, 189. 

evolution in volcanic districts, 135. 
protozoa, 171. 
sterilization, 171. | 

| Soils, Antigua, gall patches of, 159. | 
-, Hawaiian, phosphate determinations 

of, 103. 
studies on, 171. | 

laterite formation in, 145, } 
114, | 

’ 

Solanurin mammosum, 

Solar ovens, 251. 
Solid and liquid-camphor trees, 179. 
Sonchus oleracus (sow thistle), 349. 

Fr 
Jv 

| Storage room, 

|South, F. W., 188. 
“South Africa, fertilizers in, regulation of 

sale of, 287. 
—, citrus canker in, 190. 

—, industrial development in, 92. 
—, progressive desiccation 

393. 
Scuth American railways, geography of, 

156. 
South India, red pepper trade of, 361. 
Sow thistle (Soxchus oleracus), 349. 
Spachea perforata, 28, 79. 
Spanish ash (/uga daurina), 95. 
Sparrows and rats, 233. 
Specific gravities of fixed oils, determin- 

ation of, 140. 
Spider lily (AZvenocallis expansa), 7. 
‘Spigelia anthelmia, 205, 
Spondias cytherea (caja mango), 119 

dulcis (golden apple), 404. 
lutea (caja), 119. 
tuberosa, 391. 

| Squashes, substitutes for, 333. 
| Standard bread, 4. 
| Standards for foods, 271. 
Steam boilers and fuel in the sugar tac- 

tory, 35. 
Steamship communication between Phila- 

delphia and the West Indies, 222. 
Sterculia caribaea (* Mahoe cochon ’ or 

*Stave wood’), 308. 

Stizolobium aterrmum (Bengal beans), 
42. 

= 

Deeringianum (white velvet bean) 
as a stock foad 316. 

cultivation in Montserrat, 12, 1 3S. 
pachylobium (fleshy pod bea) cul- 

exeie in Montserrat, ee 38. 
p. (velvet beans), 4 

Stoel, a weed asa to, 208. 
fish meal as food for, 265. 

effect on price of cacao, 

— 

, 

245. 
teaching in the Antigua Grammar Slaughter of immature cattle prohibited Stories in agriculture, 120. 

| Strainer vine (Zuffa ovdindrt 1€Q), 333. 
‘Sti ychnos toxifera, 1 152. 
Studies in connexion with pellagra, 270. 

on heated soiis, 171. 
Sugar beet crop estimate, European, 12. 

— factory in England, proposed _ 
erection of, 18%. 

Sugar-cane, after-ripening of, 275. 
crop, Porto Rican, 82. 
cultivation, motor tractors used for, 

339. 
experinients in the Leeward Islands, 

Nilvie 
in Antigua, area 

varieties of, 146. 
— Uganda, 115. 

Sugar cane, raising of seedling canes in 
Trinidad, 364. 
Searby system of milling, 371. 
tons cane per ton sugar, 11. 
varieties in St. Kitts, 415. 

under different 

A 1n;. » 

€ 
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|\Sword bean (Canavalia ensiformis), a 
good cover crop, 37. 

( gladiata), 94. 

( — ), asa food- 

Sugar committee, international, 377. 
crop, Hawaiian, of 1916, 69. 
— of Porto Rico, 1917, 412. 

effect of restrictions on use 
114 

estate economy, 275. | 
— estates, absorption and loss of nitro- 

* gen in connexion with, 19. 
exports from St. Kitts, 51. 

the Philippines, 220. 
factory, a modern Cuban, 539. 

steam koilers and fuel in, | 

of, | — 

plant, 31. 

35. 
—, glycerine made from, 316. 
— growing in Queensland, 313. Tamarind (Zamarindus indicus), 95, 119. | 
—, high price of, 175. /Tamarinds on the London market, 191, 

Industry Agricultural Bank, Bar-) 255, 287, 335, 367. } 
bados, 247. Tamarindus indicus (tamarind), 95, 119. 

—, Jamaica, central factories for, Tannias, uses of, 398. 
/Tannin, a West {ndian source of, 213. 

—, development of, 169, Tanning extract from divi-divi pods, 3645) 
in Mauritius, 1917, 236. possibilities in Antigua, 329. 

— — the United Provinces, | Taylor, 12h aly 
India, 151. Tea, exports from Jamaica, 1915, 564. 

—, Japanese, 259. | Teak ( Zéctona grandis) seeds, new supply | 
possible uses of by-products) in Trinidad, 28. 

Tecoma Jeucoxylon (white cedar), 372. | 
review of the work of two Tectona grandis seeds, new supply in| 

West Indian sugar factories, 356. in Trinidad, 28. 
—  — sugar crop prospects for) Tephrosia candida, a good cover crop, 

1918, 413. 37. 
manufacture, Glasgow School of,|— purpurea, a dye plant, 75. | 

88. Vogelii, 93, 175. 
in Eastern Bolivia, 204. Terminalia catappa (Indian almond), 26. | 

market, 295, 319, 357. |Terra-cotta Bougainvillaea | 
prices, 216. | willaea spectabilis, var. /aterita), 79. | 

production in the West Indies, | Theobroma Cacao (cacao), 7, 172. | 
extension of, 140. 

purchase of, in New York, 371. 
situation in Cuba, serious, 115. 
technologists, British, 216. 

151. 

of, 323. 

— 

— 

| 138, 283, 308. 

— ___ plant of Arizona), 23. 

basic acetate of lead, 29. | worm, 92. 
Sunn hemp (Crotalaria juncea), 18, | Ticks in the West Indies 

297. Tithymalus Peplus, 344. 
Supply of ground provisions at Barbados, | Tobacco growing in St. Kitts, 44. 

137. industry in Rhodesia, 101. 
— pure milk, 237. 

Suspension of the ‘Kew Bulletin’, 217. | 
Sweet orange oil, new method in pro- 

duction of, 41. 
potato (Batatas edulis), 199. 

meal, how to prepare, 292. 
— used in bread making, 

Tomatoes, 293, 349. 
Topee Tambou (Calathea Allouva), 253, | 

| 364. 
| Tortola, agriculture in, state of, 47. 

hurricane relief in, 89. 
—, items of local interest, 229, 311, 

358, 375, 405. 
Tractors, agricultural, trial of in Eng-| 

land, 190. | 
and motor trucks in Hawaii, 396. 
in agriculture, 270. 

59. 
= «=~ slicer, 292, 

Sweet potatoes, breaking up of pasture 

for planting, 153. | 
= -- in England, 199. 
we —-, nutritive value of, 117. |Trade and agriculture of J amaica, | 

Sweet potatoes, preparing for meal, 292.) 1915-16, 70. | 

$wietenia macrophylla (Honduras ma-|— between Canada and the West 
Indies, 207. 

of British Guiana in 1915, 328. 
the United Kingdom for 1916, | 

hogany), 92. i. 
mahagoni (mahogany), ‘). 

wine fever and serum treatment, 217. |— 

or hog cholera, 378. , 123. 

(Bougain- |—, 

Thespesia populnea (‘John Bull’ tree), Tuberculosis among hogs 

, control of, 95. | — 

'Transmissibility of pellagra, 233. 
Transportation of bay seed to Egypt, 

197. 

329. 
Triboma bicolor, 172. 
Tricholena rosea (Natal grass), 381. 
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- 

ry 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, 

— plants packed in ice, 

’ 

’ 

’ 

’ 

? 

a 

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, 

by 

’ 

’ 

98. 
wheat cultivation in, 114. 

252. > = 

3) 

in the horse, 268. 

| Thurberia thespesioides (wild cotton Tung or China wood-oil plant (/eu- 
rites Fordit), 174. 

Sugars, reducing, precipitation of by Thymol, use of in treatment of hook-| Turks and Caicos Islands, salt industry 
of, 255. 

Islands Agricultural Society, 216. 
shallow-water fisheries of, — _—, 

165. 
Turmeric (Curcuma longa), 412. 

| Tobago tobacco, commercial value of, 99.) Tyrannus rostratus (‘Pipiri’ or ‘ Hawk- 
beater ’), 509. 

1Wc 

Ucar tree (Bucida buceras), 330. 
Uganda, cacao cultivation in, 348. 

coffee in, 123. 
cotton in, 123. 

erop of, 86. 
—, sugar-cane in, 115, 
United Kingdom, price of bread in, 256. 

—, tradefor 1916, 123 
United Provinces, India, sugar industry 

in, Lol. 
United States and tropical produce, 103_ 

’ 

—_— 



United States, cotton outlook for 
1917-18, 407. 

= —. eradication of foot-and- 
mouth disease in, 284. 

—, ground nuts in, 2 _ 27. 
Parthenium argentatum, a 

probable source of rubber in, 28. 
rubber supply, 89. 
vocational education 

285. 
University degree in horticulture. 249. 
Uses, industrial, of cotton, 262. 
Utilization of waste wood, 333. 

V. 

in, 

Value of fibres, present, 329. 
Vanilla beans, curing, 126. 
Vanillas, hybrid, efforts to raise in Porto 

Rico, 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, 

of, 198. 
Vegetables, home-drying of, 543. 
Velvet beans GS¢/zolobium sp.), 42. 

preservation 

auum), as a stock food, 316. 
Venus fly-trap (Dionaca muscipula). 329 
Veterinary report from Antigua, 411 

Wastage in manure, 259. 

| 
| 329. '— flour, substitute for in Dominica, 
Weight of grain, new apparatus for 100, 

testing, 9 |—; price of, 309. Z 
‘West Africa’, 150. — supply, British-grown, increasing, 
| West Africa, cotton crop of, 86. | 222. S 
| West Indian agricultural ‘departments, | | White cedar (Tecoma leucoxylon), 372. 

} 

white (Stvsolobium Deeringi-\ — 

Viability of kiln-dried corn, 59 
Victoria regia, var. trickeri (water- | 

lilies) at +t. Vincent, 25. 
Vieques, flora of, 300. 
Virgin Gorda, molybdenum 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. | 

Vitaniines in bread, 214, 
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